


PaGouass mnporpammMa mo y4deOHoMy mpeamery «MaremaTtuka» s
o0yyaromuxcs 5- 10 k1accoB ¢ TAKEIBIMHY HAPYIIEHUSIMH PeYH

MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma o marematuke j1st oOydaromuxcsa 5—10 kiaccoB pazpadborana
Ha ocHoBe PT'OC OO0 u AOOII OOO nns oOydaroluxcsl ¢ TAXKEIBIMU HApYIICHUSAMH DPEYU
(Bapuanr 5.2).

[IporpamMma cTpouTcs ¢ yueTomM 0coOEHHOCTEW KOHTUHIeHTa oOyyatomuxcs ¢ THP:

(opMBI peYeBOTO HEIOPA3BUTHSL, CTPYKTYPHI Ie(eKTa U CTETICHU €T0 TSHKECTH.

B mporpamme 1o MaremaTthke YYTEHBl HWICH W TOJIOKeHUs KoHmenuuu pasBHTHS
MaTemaTHueckoro odpasosanus B Poccuiickoit denepanuu.

[IpenqmeTrom MaTeMaTHKH SBISIOTCS (DyHIAMEHTAIBHBIE CTPYKTYPhI HAIlIETO MUpPa —
MPOCTPAHCTBEHHBIE (HOPMBI M KOJMYECTBEHHBIE OTHOIICHHUS (OT NMPOCTEHIINX, YCBaMBAaEMBIX B
HETIOCPEJICTBEHHOM OIBITE, /IO JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX ISl Pa3BUTHS HAYYHBIX U
MIPUKIIAJIHBIX UIei). MaTeMaTudeckue 3HaHuUs 00eCIIeunBalOT NOHUMaHHUE IPUHIUIIOB YCTPOICTBA
¥ WCIOJH30BAHUS COBPEMEHHON TEXHHWKH,  BOCIPUATHE M HWHTEPIPETALNUIO COMHAIBHON,
HSKOHOMHUYECKOH, TOJMTUYECKON  HWH(OpMAIH, IalOT BO3MOKHOCTH BBITIONHSTH pPAcuEThl |
COCTaBJIATH AJITOPUTMBI, HAXOJUTh U MPUMEHATh (POPMYJIBI, BIAJETh MPAKTUICCKUMHU TPUEMAMU
T€OMETPUYECKUX HW3MEPEHUH M TMOCTPOCHUH, YNTaTh HH(OpPMAINIO, MPEICTaBICHHYIO B BHJIE
TaOIHII, qarpaMM M TpaduKoOB, JKATh B YCIOBHSX HEONPENSNEHHOCTH W TOHHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

W3yueHne maTeMaTukd (GOPMHPYET Yy OOYYAIONIUXCS MaTEMaTHYECKHH CTHIIb MBIIIICHHS,
MPOSIBJSIIOIIMICS B ONpPEAETIEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaromuecs OCBauMBAalOT TaKue
IPUEMBI M METO/Ibl MBILIICHUS], KaK HHAYKIMS U AeTyKIUs, 00001eHre 1 KOHKpeTH3allks, aHaJIn3
W CHHTE3, KiaccupuKamms W CUCTeMaTu3anus, alOcTparmpoBaHue W aHajorus. OOBEKTHI
MaTeMAaTUYECKUX YMO3aK/IIOUEHHWH, TMpaBWia HX KOHCTPYMPOBAHUS pPACKPBIBAIOT MEXAHU3M
JIOTUYECKHUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHHsI (HOpPMYIUPOBaTh, 0OOCHOBBIBATH U
JI0Ka3bIBaTh CYKICHHUS, TEM CaMbIM pPa3BHUBAIOT JIOTMYECKOE MbIIIeHUE. M3yueHne MaTeMaTuku
oOecneunBaeT (OPMHUPOBAHNE ATTOPUTMHUUECKOW KOMIIOHEHTHI MBILIUICHUS U BOCIUTAHUE YMEHUI
JeCTBOBATH 110 33/IaHHBIM AJIFOPUTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE.
B mpouecce pemeHus 3amad — OCHOBOM Y4eOHOW JEATENbHOCTH Ha YpOKaX MaTeMaTUKU —
Pa3BUBAIOTCS TBOPYECKAs U NPUKJIAJHAsI CTOPOHbI MBIIICHUS.

OOyueHne MaTeMaTuKe AaET BO3MOKHOCTh Pa3BUBATh y 0OYUYaIOIIMXCS TOUHYIO,
palMoHaIBHYIO U UH(QOPMATUBHYIO pedb, yMEHHE OTOMpaTh HauboJiee MoIX0A1IIe
S3BIKOBBIE, CUMBOJINYECKUE, IpauyuecKre CpeCcTBa /sl BEIPAKEHUS CYKACHUHN U
HarJsiIHOTO UX MPEICTAaBICHHUS.

ITpu n3yyeHnn MaTeMaTUKU OCYLIECTBIsETCs 00l11ee 3HaKOMCTBO C METO IaMH
MIO3HAHUSA AEHCTBUTEIBHOCTH, IPEACTABICHUAMU O MPEAMETEe U METOAaX MaTEMAaTUKH,

UX OTJIMYMHU OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
IIPUMEHEHHs] MaTeMaTUKH JJIs1 PeLIeHUs HayYHbIX M IPUKIAAHBIX 3a7a4. [IpuopuTeTHBIMU LETIMU
oOyueHus matemaruke B 5—10 kiaccax sBISIOTCS:

(dopMuUpOBaHHE LEHTPAIBHBIX MaTeMaTHYECKHX MOHITUH (YUCIIO, BEIUYMHA, TeOMeTpudecKas
¢burypa, nepeMeHHasi, BEpOATHOCTb, (PyHKIINSA), 0OECIIeUNBAIOLINX

MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus 00ydaronxcs;
MoJIBEJICHHE OOYYaloUIUXCsl Ha JOCTYIIHOM JUIS HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3H
MaTeMAaTUKU U OKPYKAIOIIEr0 MUpa, TOHUMaHUE MaTeMaTHKH KaK 4YacTh

oO1ieit KyJabTyphl YeJIOBEUECTBA,

pa3BUTHE HHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH oOOyJaromuxcs, MO3HABaTEIbHOM
aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHHM, KpUTUYHOCTH MBIIILICHUS,

MHTEpeca K U3Y4YEeHHIO MaTEMaTUKH;



¢dopmupoBanue (YHKIMOHATHHOH MaTEMaTUYeCKOH TI'pPaMOTHOCTH: YMEHHS paclo3HaBaTh
MIPOSIBJICHUS MaTeMaTHYECKUX TMOHSATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEalbHBIX JKU3HEHHBIX
CUTyallMsiX U TPU HU3YYEHUU JPYrUX Y4eOHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEM U
3aKOHOMEPHOCTEH, (OpPMYIUPOBAaTH MX Ha S3bIKE MATEeMAaTHKH M CO37aBaTh MaTeMaTHUECKHUE
MOJIENM, IIPUMEHATh OCBOCHHBIM MAaTeMAaTHMYECKMM anmapar Uil peleHuss IPAKTUKO-
OPHUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH IIOJIyYEHHBIEC PE3YJILTATHI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA «<MATEMATHUKA»

[enpro pabodeii mporpaMMbl I0 MaTeMaTuke it oOydarommxcsi ¢ THP sBisercst oOecrieueHue
MPOYHBIX M CO3HATEIHHBIX 3HAHHUM, YMEHUN W HABBIKOB, HEOOXOIUMBIX yUAIIUMCS B TIOBCEIHEBHOM
KU3HU U Oynylen TpyAoBOU AESITEIbHOCTH.

JlocTikeHne TOCTABJICHHOW IIENIM TPEeIyCMaTpUBAET PEIIeHUE CISAYIOINUX KOPPEKIIMOHHBIX
3ajau:

- pa3BUBaTh 00IICYYeOHbIC YMEHUS U 3HAHUS;

- yepe3 o0yueHHE TMOBBIINIATh YPOBEHb 00IIero pa3BuTus ydammuxcs ¢ OB3 u 1Mo BO3MOXXHOCTH
Han0oJIee MOJTHO CKOPPEKTUPOBATH HEAOCTATKH MX MTO3HABATEIIHLHON JIEATEILHOCTH M TUIYHOCTHBIX
Ka4deCTB;

- CHOCOOCTBOBAaTh pPA3BUTHI0O H KOPPEKIHUH MBICIUTENBHBIX TIPOIECCOB, BKIIOYAIOITUX
CpaBHEHHWE,aHaIN3, CHHTE3, 0000IIeHNE U KIacCU(PUKAIIHIO;

- pa3BUBATh y yJalluxcs MaMsTh, BHUMaHUE, JIOTHYECKOE MBIIIJIEHUE W BOOOpaKEHUE, TOYHOCTh U
rJ1a3oMep;

- CIocOoOCTBOBATh PA3BUTUI0O W KOPPEKIMH PEYM Ydalluxcs, oOoramas CJIOBapHBIN 3amac
TepMUHAMU;

- popMUpPOBaTH YMEHHUE UCIIOIb30BaTh B pEUH HOBYIO JICKCHKY;

- BOCIIUTHIBATh Y yUalIUXCS LIEJICYCTPEMIIEHHOCTb, TEPIIEHHE, paO0TOCTIOCOOHOCTh, HACTOMYUBOCTb,
TPYIOJI00NE, CAMOCTOSITEILHOCTB;

- MPUBUBATh UM HAaBBIKM KOHTPOJISI U CAMOKOHTpOJIS, YMEHHE IJIaHUPOBATh paboOTy M JOBOAUTH
Hayaroe JeJo JI0 3aBepUICHUSI.

Jliia peanu3anuy HaMEUEHHOH 1IeNIU U 3a]a4, 00eCreueHNs KaueCTBEHHOT0 YCBOCHHU I MaTepHalia,
JUI aKTUBHU3AIlUM MBICIUTEIBHONW U MO3HABATEIbHOU AESATEIBHOCTH, JJIS Pa3BUTHUS JIOTUYECKOTO
MBIILJICHUS, PEYU, TPUMEHSIOTCS Pa3InYHbIe METObI U MPUEMBI IUYHOCTHO — OPUEHTUPOBAHHOTO,
Pa3BHUBAIOIIETO, KOPPEKIIMOHHO-PA3BUBAIOIIETO, ACITEIbHOCTHOTO, AUAJIOTHYEeCKOro 00ydeHus, a
takke WKT.[Ins cHATHA ycTalocTd U HampsbKeHUs HEoOXOOUMO uepenoBaTh 3aHSATUS U
(bU3KYyIBTYpHBIE MAY3HI.

OO0s13aTeNIbHBIM YCIIOBHEM YpPOKa SIBIISIETCA YeTKoe 000OIIeHNe KaXI0To ero sramna (mpoBepka
BBITIOJIHEHUS 3a/laHus, OOBSICHEHHWE HOBOTO, 3aKperjieHHe Marepuana U T.A.). HoBblil ydeOHbII
MaTepuai TaKXKe clIeayeT OObIACHATD MO YaCTsIM.

Bormpocs! yuuTenst 1 MHCTPYKIUU AOJKHBI ObITh CPOPMYITHMPOBAHBI YETKO U SICHO.

Heobxonumo ynensate 60b110€ BHUMaHHE paboTe M0 MPeAyNpeKICHUIO OMTNO0K: BOSHUKIIINE
OILIMOKHU HE MPOCTO UCIPABIATH, a 00s3aTeNIbHO Pa30HpaTh COBMECTHO C YUCHUKOM.

@opMUPOBATH HABBIKU MOCJIEA0BATEILHOTO BBIITOJIHEHHS MPAKTUYECKUX U YMCTBEHHBIX
JeMCTBHI, HEOOXOAUMBIX Il YCBOCHHS 3HAaHUI: TIOJTAITHO Pa3bACHATh; YUYUTh MOCIEA0BATEIHHO
BBITIOJIHATh 3a/IaHUsI, TOBTOPSITh WHCTPYKLIHMH; OCYIIECTBISATh IOATAHYIO MPOBEPKY 3ajad,
MIPUMEPOB, YIPAKHEHUH.

3HaUUTENBHOE BpeMsi HEOOXOIUMO OTBOJIUTH Ha 00ydeHHE BHITIOIHATH HHCTPYKIIUIO C
HECKOJIbKUMU 3a/1aHuaAMu. Y neteil ¢ OB3 MokeT uMeTh MECTO yTepsi OJHOTO U3 3BEHLEB
WHCTPYKIUH, TO3TOMY HaJI0 MIPUYy4YaTh UX BHUMATEIBHO CIYIIATh HHCTPYKIIMIO, TBITATHCS
MIPEJICTaBUTh €€ ce0e M 3alIOMHUTH, UTO CIEAYET JIENaTh.

VYuuThiBas MHAWBUAYAJIbHBIM TEMIT BBINOJHEHUS 3alaHUM MPEAOCTaBIATH JOMOIHUTEIBHOE
BpeMsl Ui 3aBEpUICHUs 3aJaHUs; PEAOCTABIATh JOMOJIHUTEIIBHOE BpeMsl JJIs CIayu JIO MAILHEro
3a/1aHMUsl.



Jisi caMOoCTOATENbHOM paboThl HE00X0AMMa WHAWBUAyaU3alus 3aJaHuid, ¢ pa3paboTaHHBIM
JTUIAKTUYECKUM MaTepHUaioM pa3iIMyHOM CTENEHU TPYJHOCTU U C Pa3JIUYHbIM 00BEMOM IIOMOIIIN:
-3ajaHusl BOCIIPOM3BOJAIIECTO XapaKTepa MPH HAIWYUH 00pas3IoB, aJrOPUTMOB BBITIOJHEHUS; -
3amaHus TPEHUPOBOYHOTO XapaKTepa, aHAIOTUYHBIE 00pa3ily; 3alaHusi KOHTPOJIBHOTO XapakTepa U
T.J.

-HarnsaHoe noakpemnienue nHGOpMaIu, HHCTPYKLIUN

-KapTuHHbIE 1aHBI, ONIOPHBIE, 0000IIAIOLINE CXEMBI, «IIPOTPAMMHUPOBAHHBIE KAPTOUKNY,
rpadUUecKue MOJENH, KapTOUYKUA-TIOMOITHHIIBI, KOTOPBIE COCTAaBJIAIOTCS B COOTBETCTBUU C
XapaKTepoM 3aTpyJHEHHM MpU YCBOEHUH Y4eOHOr0o MaTepuaa;

- [Inaneb! - aNrOpUTMBI C YKa3aHUEM ITOCIIEA0BATEILHOCTH ONIepaIii, HEOOXOJUMBIX IS

pelieHus 3a1a4; 00pa3ibl peuIeHus 3a/1a4 1 MMOIIaroBble MHCTPYKIMH U T.J.

CrnennanbHble negaroruyeckue cpeacrsa s odyyarwmuxcs ¢ THP

1. Ha ypokax, a5 JaHHON KaTeropuM ydamuxcs, Tpedyercss ocoOblil peueBoil pexum. Peub
nejarora J0JbkKHa ObITh HEOBICTPOH, YETKOM, pa30opurBoOi ¢ moauepkHyTOH apTukyasauuei. Taxke
OHa JIOJDKHA COCTOSATh U3 KOPOTKUX U SICHBIX 10 CMBICITY NPEASIOKEHUN.

2. Yaie npoBOUTh COBMECTHOE MPOU3HOLIEHNE KOPOTKUX MPEIOKEHHUM (CONpshKeHHAs

peub), CTUXOB, PACCKa30B, OTBETHI HA BOIIPOCHI, 3aKPEIUISIsl CAMOCTOSITEIbHBIM [TOBTOPEHUEM.

3. Ucnonb30BaTh Ha ypoKax pedeBble pa3MUHKU: IPOrOBapUBaHNE TEPMUHOB, BBIBOJIOB,

MpaBuWJI, HA3BaHUMU. 3aja4n, KOTOPbIE YUUTENb CTABUT B y4eOHOM MpoIiecce HE0OX0IUMMO
JeTaTu3UPOBaTh, MHCTPYKIUHU JOKHBI HOCUTH IPOOHBIN XapakTep, T.€. ObITh JOCTYIHBIMU AJIsI
MTOHUMAaHUS U BBITIOJTHEHUSL.

4. Henp3st naBaTh yOpaKHEHUS, B KOTOPBIX TEKCT HAMKMCaH C OMMOKaMH (HaIeKaluuMu
HCIIPABJICHUIO).

5. Craparbcst 0671erunuTh y4eOHYIO 1eATeIbHOCTh NCII0JIb30BAHNEM 3PUTEIBHBIX ONOP Ha YPOKE
(kapTuH, cxeM, TabiuIl). AKTHBH3UPOBATh PaOOTY BCEX aHAIM3ATOPOB (ABUTATEIILHOTO,
3pUTENBHOTO,

CIIyXOBOT'O, KHHECTETUYECKOT0). JleTu JOMKHBI CIIylIaTh, CMOTPETh, IPOrOBApUBATh U T.]I.

6. HeoOxoaumo BKJIIOYATh B YPOKU TPEHUPOBOYHBIE YIPAXKHEHHS MO Pa3BUTUIO BHUMaHUS,
MaMSITH, MBICTIUTEIbHBIX OIEepaLi.

7. YuutbiBasi 0COOCHHOCTH Pa3BUTHS 00yUYaIOLIUXCS TAHHOM KaTeropuu, cleayeT MPOBOIUTh
JUHAMHYECKUE May3bl/PU3KYIbTMUHYTKH.

8. Bce mpuembl 1 MeTO1bl JOKHBI COOTBETCTBOBATH BO3MOKHOCTAM yyamuxca ¢ THP u ux
0COOEHHOCTSIM. J{eTH TOJKHBI UCIIBITHIBATH YYBCTBO YAOBIETBOPEHHOCTH U YYBCTBO YBEPEHHOCTH
B CBOMX CHJIaXx.

9. Ha ypokax MOKHO HCIOJIb30BaTh METO/ CTPETYHHT (UTPOBBIE CUTYAINH, 3a/1aHNUS,
yIPpaXHEHHUs] HIMUTAlMOHHOTO XapaKTepa); KOMMYHUKATHBHBIE UTPHI (KOMIUIEKCHOE BO3JICHCTBHE
Ha Pa3BUTHE PEUYEBBIX, ICUXUYECKUX U (PU3MUECKUX HABBIKOB JIETEH ); CIOKETHO — POJIEBBIX I,
BKJIIOUAIOINE PA3HOIUIAHOBBIE )KU3HEHHBIE CUTYALIUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI

ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OGPA30OBAHUA
N3yueHre MaTeMaTUKN Ha ypOBHE OCHOBHOT'O O0IIIero 00pa3oBaHMsl HAPaBJIEHO

Ha JIOCTHKEHHE 00YJaroUIMMHCS TUYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX

00pa30oBaTeNIbHBIX PE3yIbTATOB OCBOCHUS Y4eOHOTO IPEMETa.

JIMYHOCTHBIE PE3YJIBTATbBI
JInuyHOCTHBIE pe3yabTaThl

OCBOEHUS ITPOrPaMMBI 110 MAaTEMATUKE
XapaKTEePU3yIOTCSL:

1) naTpuoTHYecKoe BOCIINTAHHE:



MPOSIBJIEHUEM MHTEpEca K MPOLIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH,

LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUAM POCCUHUCKUX MATEMATUKOB U POCCHICKOM
MAaTeMaTHYECKOM IIKOJIbI, K UCTIOJIB30BAHUIO ATUX JOCTHKEHUM B IPYrUX HayKaxX U

MPUKIAJHBIX cepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00s3aHHOCTEH rpak/laHuHA U pean3alliu €ro Mpas,
MIPEJICTABICHHEM O MAaTEMATUYECKUX OCHOBAaX ()yHKIIMOHUPOBAHUS PA3THUHBIX

CTPYKTYp, SIBJICHUH, IPOLEAYP TPAKAAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCY)KICHUIO ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM

MIPUMEHEHHUEM JIOCTHKEHUIN HAyKH, OCO3HAHHEM BaXKHOCTU MOPAIBHO-3TUUECKHUX

MIPUHIIUATIOB B JIEATETLHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM TMPAKTHYECKUX 3a7ad MaTeMaTH4YEeCKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTHYECKOro OOpa30BaHUs HAa MPOTSHKEHUH BCel
KU3HU JUIsSl YCIIEMTHOW MPpO(eCcCHOHANBHOM AESITEIIbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBUAYAIBHOU TPACKTOPUM 0OpA30BAHUS U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIIMOHATFHOMY U 3CTETHYECKOMY BOCTIPHUSTHIO

MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, PEIICHUH, PaCCyXJEHWW, YMEHHUIO BHJIETh MaTeMaTHYECCKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHMEHTAIINEH B JCSATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKAa, MPHUPOABI M OOIIECTBA, TMOHMMAHHEM MaTeMaTHYECKOM
HayKd Kak cepbl YEIOBEUECKOU JEATEIHHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTHU IS Pa3BUTHS
UMBUJIM3AIlMU, OBJIAJICHUEM $I3bIKOM MAaTEMAaTHUKW U MATEMAaTHUYECKOW KYJIbTYpPOU KaK CpPEICTBOM
MO3HAHUS MUPA, OBJIAJCHUEM NMPOCTEUIIMMU HaBbIKaMU UCCIIEI0BATEIBCKON IEATEIIbHOCTH;

6) pusnyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPHI 310POBbS U

IMOLMOHAJIBHOIO 0JIArONOJyYHsi:

TOTOBHOCTBIO IPUMEHSITh MATEMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbSI, BEACHUS
3I0pOBOT0 00Opa3a )KU3HU (3I0POBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OT/IBIXA,
perymnsipHas (pU3UYecKas akTHBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MpU3HAHUEM
CBOETO IpaBa Ha OMHMOKY U TAKOTO e MpaBa JPYyroro 4ejoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTAIIMEH Ha MPUMEHECHHE MaTEeMAaTHYECKUX 3HAHUH I pEIeHus 3a71a4 B 00JacTH
COXPaHHOCTH OKpPY>KaroLIEH Cpeibl, INIaHUPOBAHUS MIOCTYIIKOB U OLIEHKH UX BO3MOMXHBIX
MIOCJICJICTBUH JUIsl OKPYXKAIOIIEH cpe/ibl, 0CO3HAHUEM IJI00aIbHOTO XapaKTepa SKOJIOTHYeCKUX
po0JieM U MyTeil uX peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COLMAJIbHOM M IPUPOAHOM Cpe/bl:

FOTOBHOCTBIO K JICHCTBHUAM B YCJIOBUAX HEONPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 IMPAaKTUYECKYH NEATEIbHOCTh, B TOM YHUCJIE YMEHHE YYUThCA y JAPYTUX
TMOe, mpuoOpeTaTh B COBMECTHOW NEATENBHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIUU W3
OTIBITa JIPYTHUX; HEOOXOAMMOCTHIO B (DOPMUPOBAHMU HOBBIX 3HAHUHU, B TOM 4ucie GOpMyTUpOBaTh
UJIeH, TIOHSATHS, TUIIOTE3bl 00 0OBEKTAX U SBIEHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATh
neQUIUTBl  COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, TMJaHUPOBaTh CBOE pa3BUTHE,
CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TpeOymooImuii KOHTpMEp, KOPPEKTUPOBAaTh TMPUHUMAEMbIe pEIIeHUs U JeHCTBUA,
(hopMyITUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI
B pesynbraTe 0cBOCHUS MPOrpaMMBbI [0 MaTEMaTHKE HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus y oOyuatomierocst 0yayT chopMupoBaHbl METAIIPEIMETHBIE PE3YIIbTATHI,



XapaKTePHU3YIOIIHECs OBJIaICHUEM YHUBEPCATbHBIMU TIO3HABATEILHBIMHU JICHCTBHSIMH,
YHHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH U YHUBEPCATbHBIMU

PETYIATUBHBIMU ACHCTBUSMHU.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUSA

Ba3oBble jornueckue aecTBus:

BBISIBIISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, TOHSTHUH,
OTHOIICHWIA MEXIy TOHATHAMH, (DOPMYIMpOBAaTh ONpENCIICHUs TIOHATUH, YCTaHABIUBATH
CYIIICCTBCHHBIN MPU3HAK KIACCH(HUKAIINN, OCHOBAaHUS NI 000OIIECHUS W CPAaBHCHUS, KPUTCPHH
IIPOBOJMMOTO aHAJIM3a;

BOCIIPHHUMATh, (OPMYJIUPOBATh H  MPEOOPa3OBBIBATE CYKICHHS: yTBEPAUTCIHHBIC "
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W MPOTHBOpEYHs B (DaKkTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX, Ipeaarath KPUTEPHH IS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNlaTh  BBIBOJBI C HCIOJNB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

pa30buparh JI0Ka3arelbCTBA MATEMATHYECKUX YTBEPKICHUH (TpsIMBIE W OT TIPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIbHO HECIJIOKHBIC JTOKA3aTEIbCTBA MAaTeMAaTHUYECKUX (DaKTOB, BBICTPAWBATh
apryMeHTAIlMI0, TPHBOJUTH TPUMEPHl W  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

BBIOMpATh coco0 peleHust yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB

pereHus1, BEIONpaTh HanboJIee MOAXO AN C YIETOM CaMOCTOSITETHFHO BBIJICTICHHBIX

KpUTEPUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

MCI0JIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT O3HAHMUS,

hopMyIpOBaTh BOIPOCHI, (PUKCUPYIOIIHNE MMPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
YCTaHaBIMBATh HCKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO

MO3ULMI0, MHEHHE;

MIPOBOJUTH [0 CAMOCTOSITENILHO COCTABIIEHHOMY ILJIaHY HECJIOXKHBIN KCIIEPUMEHT,

HeOOJIBII0E CCe0BAHNE IO YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTUYECKOr0 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy COOOi;

CaMOCTOSITENIbHO  (pOPMYIHPOBaTh O0O0OIIEHHS U BBIBOABI MO pe3ylbTaTaM IPOBEAEHHOIO
HaOJIO/ICHUS, UCCIIEOBAaHMS, OLIEHUBATh JIOCTOBEPHOCTHh MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
00001IeHNI; MPOrHO3MPOBaTH BO3MOXKHOE pa3BUTUE IIpoliecca, a TakkKe BBIIBUTATH
MIPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIMH, JTAHHBIX, HEOOXOTUMBIX IS PEIICHUS
3a/1a4u;

BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIUIO PA3TUUYHBIX
BUJIOB ¥ (POPM IMpEACTaBICHUS;

BBIOMpaTh (OopMy MpecTaBICHHs] HHPOPMAIMH U WILTIOCTPUPOBATH pelllaeMble 3a/1a4l CXeMaMH,
JIrarpaMmamu, HHOUM rpaduKoil 1 uX KOMOMHAIUSMU;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO KPUTEPHSIM, MTPETI0KEHHBIM YUUTENEM HITH
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHukaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:

BOCIIPUHUMATH U OPMYITHPOBATEH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMH U IEISIMH OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTAX, TaBaTh
MOSICHEHHMSI 110 X0y PEeIIeHHs 3a1a4i, KOMMEHTHPOBATh MOJyYEeHHBINA Pe3yIbTaT; B X0J1e
0OCYKJIeHH 3371aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOW TeMbI, TPOOIEMBI, pelaeMoii 3a/1a4H,
BBICKA3bIBATh UJCH, HAIICIICHHBIC HA TIOUCK PEIICHUS,



COIIOCTABJISITh CBOU CY)KJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB JMaora, oOHapyKMBaTh
pas3nuyme U CXOJICTBO MO3HUILUHN, B KOPPEKTHOH Gopme (HopMyIHpoBaTh pa3HOTIAcHs, CBOU
BO3PaXKEHMUS;

IIPEJICTABIIATh PE3YJIbTAaThl PEIICHU 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA,
CaMOCTOSITEJIBHO BBIOMPATh (hOpMAaT BBICTYIIEHUS C YUETOM 3aj]a4 MIPEe3eHTAllMU U 0COOEHHOCTEN
ayJIUTOPHUU;

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIMBUAYAIHHONW PaOOTHI MPU peIICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

NPUHAMATh IIeJIb COBMECTHOW AEATENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI,
pactpenensaTh BUAbl padoT, TOTOBAPHUBATHCS, OOCYKIATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX opmax paboThl (00CyKIeHHs, 0OMEH MHEHHUSIMU, MO3TOBbIE IITYPMBI U
JpyTrHe), BHITOIHATh CBOIO YacTh Pa0OTHl M KOOPAWHUPOBATH CBOM JEHCTBUS C APYTUMH YICHAMH
KOMaH/Ipl, OIIGHMBAaTh KauyecTBO CBOETr0 BKJIaJa B OOMMHA MPOAYKT TO KPUTEPHSIM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiicTBUSA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTABIIATH IJIaH, AJITOPUTM PELIeHHs 3aJ1aui (UM €ro 4acTh), BRIOUPATh crioco0
pelieHns ¢ y4éToM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(POPMAIIHH.

CaMOKOHTPOJIBb:

BIIJIETh CIOCOOAMU  CAMOIPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yibTara pelieHus
MaTeMaTUYEeCKOM 3a/1a4H;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPHU PEIIEHUH 33Jaud, BHOCUTb KOPPEKTUBBI
B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBHUE PE3YJIbTaTa JEATEIBbHOCTH MOCTABICHHOMN LIEIH U YCIOBUAM, OOBSCHSATH
OPUYMHBI  JOCTHXKEHMS WM HEJNOCTHIXKEHMsI LelIM, HaxOAUTh OWMOKy, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS IPOrPAMMBbI 110 MaTeMaTHUKE MPEACTaBICHbBI

10 ro/1aM 0Oy4YeHHS B CIEIYIOIINX pa3JieaX IporpaMMbl B paMKax OTACIbHBIX YUeOHBIX
KYypCOB: B 5—6 kitaccax — kypca «Maremarukay, B 7—10 kiaccax — KypcoB «Ayredpa,
«["eomerpusy, «BeposSTHOCTh U CTATUCTUKAY.

OcHOBHbBIE JTMHHHU COAEPKAHUS MPOrPaMMBbI II0 MaTeMaTHKe B 5-9 kiaccax:

«Ywucna v BIYUCIIEHU», «AnreOpay («Anredpanyeckue BhIpaXXK eHUs», «Y paBHEHUS U
HEpaBEHCTBAY), «DyHKkuuny», «I'eomeTpus» («I'eomeTpruueckue GUTypbl U UX CBOMCTBAY,
«3MepeHne reoMeTpUYECKUX BETUYNHY), «BEepOATHOCTD U CTaTUCTUKAY. J[aHHbIE TUHUH
pa3BHUBAIOTCS MapaiieldbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOI JIOTUKOM, OJTHAKO HE
HE3aBHCHMO OJIHA OT APYroii, a B TECCHOM KOHTAKTE U B3aMMOJICHCTBUH.

Cogep:xaHuie MPorpaMMbl 0 MaTEMAaTHUKE, pacipeAenéHHOe 1Mo rojgaM oOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4T0Obl KO BCEM OCHOBHBIM, IPHHLIUIHAIBHBIM BOIIPOCaM
oOyyaromuecst oOpalaiich HeOJHOKPATHO, YTOObI OBJIAJCHUE MAaTEMAaTHUECKUMHU MOHATUSIMH U
HaBBIKAMU OCYILECTBIISUIOCH MTOCIIEA0BATENBHO U MOCTYNATENBHO, C COOJIIOJICHUEM PUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAIHMCh B OOIIYIO CUCTEMY MaTeMaTHYECKHX
IpeJCTaBIeHUN 00yJaroUuXcsl, pacupsis U yriyonss e€, oopa3ys NpoyHbIe MHOKECTBEHHbIE
CBSI3U.



PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6 KJIACCAX

MHNOACHUTEJIBHAS 3AIINCKA

[IpuoputeTHpiMu 1enAMU OOyueHUsI MaTeMaTHke B 5—6 Kiaccax SIBJISIFOTCS: MNPOAOJIKEHHE
(hopMHUPOBaHMSI OCHOBHBIX MaTeMaTUYECKUX MOHATHH (YUCIIO, BEIMYMHA, TeOMEeTpruUecKast purypa),
ofOecrieunBarOMIMX IMPEEMCTBEHHOCTh M NEPCHEKTUBHOCTh MaTEMaTHYEeCKOro 00pa3oBaHUA
oOyyarouuxcs; pa3BUTHE HHTEJUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEN oOyyaronmxcs,
M03HABATEIbHONW aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHM, MHTEepeca K M3y4eHHIO MAaTeMAaTUKH;
NOJBEJICHNE OOYy4YaloUIMXCsl Ha JOCTYIIHOM JUId HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3H
MaTEMAaTUKU U OKPYKAIOIIEr0 MUPA;
(bopmupoBaHue GYHKIIMOHATIBHON MaTeMaTUYECKO IPAMOTHOCTHU: YMEHHUS
pacro3HaBaTh MaTEMATUYECKHUE OOBEKTHI B PEATIbHBIX )KMU3HEHHBIX CUTYaIUIX,
IIPUMEHATh OCBOEHHBIE YMEHHUS ISl PELIEHUs IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATh MOJYYEHHBIE PE3YJIbTAThl U OLICHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYyallUH.

OCHOBHBIE JIMHUY COJIEPKaHMsI Kypca MaTeMaTUKH B 5—6 Kkiaccax —
apupMeTHyecKast U FeoMeTpUIecKasi, KOTOpble Pa3BUBAIOTCS MapalIeNIbHO, KaX1as
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OZJHAKO, HE HE3aBUCUMO OJIHA OT JIPYroi,
a B TECHOM KOHTAaKT€ M B3aUMOJIeHCTBHHU. Takke B Kypce MaTeMaTHKH POUCXOAUT
3HAaKOMCTBO C JIEMEHTaMHU aJreOpbl U ONUCATENbHON CTATUCTUKH.

N3yuenue apudMeTnueckoro Marepruana HauMHAeTCsl CO CUCTEMaTHU3aluu U
pa3BUTHS 3HAHUH O HATYypaJIbHBIX YKMCIIaX, OJYYEHHBIX Ha YPOBHE HA4aJIbHOTO O0IEero
oOpa3oBanus. IIpu 3TOM COBEpIIEHCTBOBAHNE BBIYMCIUTENLHON TEXHUKU U ()OPMHUPOBAHUE HOBBIX
TEOPETUUYECKUX 3HAHUI codeTaeTcs C pa3sBUTHEM BBIUUCIUTENIBHON KyJIbTYPbI, B YaCTHOCTH C
oOy4yeHHeM NpoCTEHIINM NpUEMaM HPUKUIKUA U OLIEHKU pPEe3yJabTaToOB BbIYMCICHMH. M3ydyeHue
HaTypaJbHbIX YHMCE MPOJ0IDKAEeTCs B 6 Kilacce 3HAKOMCTBOM C HAaYaJlbHbIMU HOHATHSAMH TEOPUU
nenumocTtd. Havano m3ydeHHs OOBIKHOBEHHBIX M JAECATHYHBIX JpoOeil OTHECEeHO K 5 kiaccy. DTo
NEepBbII 3Tall B OCBOEGHUM JApoOei, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH,
NOHATUAMM TeMbl. IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0eil B MOJHOM 00BEME
MPEIIECTBYET H3YUYEHHIO NECATUYHBIX JIpo0el, 4To 1eraecoo0pa3HO € TOYKU 3PEHHUsS JIOTMKH
U3JI0KEHUsS YMCIOBOM JIMHUM, KOTJa IpaBWja JCUCTBUH C JAECATHUHBIMU JPOOSIMH MOXHO
000CHOBATh YK€ U3BECTHBIMH QJITOPUTMAMHU BBIMOJIHEHUs 1eHCTBUIA ¢ OOBIKHOBEHHBIMH APOOSMHU.
3HAKOMCTBO C JECATHYHBIMHU JPOOSIMH PACHIMPUT BO3MOKHOCTH JIJIsl TIOHUMAHUS 00Y4aroIMMHCS
MIPUKIIATHOTO NIPUMEHEHHSI HOBOM 3alMCH MPU U3YYEHUH APYTUX MPEIMETOB U MPU MPAKTUIECKOM
HCI0JIb30BAHUU.
K 6 kmaccy oTHec€H BTOpOM 3Tan B M3y4eHUH ApoOeil, rie MPOUCXOIUT COBEPLICHCTBOBAHHE

HaBBIKOB CpaBHEHMsI U MpeoOpa3zoBaHus JpoOeil, 0CBOEHHE HOBBIX BBIYHCIUTEIbHBIX AITOPUTMOB,
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OTTAYMBAHUE TEXHUKU BBIYMCICHUH, B TOM YHMCJIE 3HAYECHUW BBIPDAKEHUM, COJEpXKAIIMX U
OOBIKHOBEHHBIE, W JIECSATUYHBIC JPpOOU, YCTAaHOBJIICHHE CBS3€il MEXIy HHMMH, PACCMOTPEHHE
NpUEMOB pEIIeHUs 3a/1a4 Ha IpOOH.

B Havase 6 ki1acca IpOMCXOANUT 3HAKOMCTBO C ITOHSITHEM IIPOLIEHTA.

OCOOEHHOCTBIO N3YYCHHS MTOJIOKUTENBHBIX U OTPULIATENILHBIX YUCET SIBJISETCS TO, YTO

OHHM TaK)K€ MOTYT paccMaTpHUBaThCs B HECKOJILKO 3TanoB. B 6 kiiacce B Hauane U3y4eHus

TeMbl «[losoxxurenpHbIE U OTpULIATEIbHBIE YKCIa» BhlAENseTCs noarema «lLlenbie yucnay,

B paMKaxX KOTOPOM 3HaKOMCTBO C OTPHUIATEIbHBIMU YNCIAMU U AEUCTBUAMU C MOJIO0KHUTEIbHBIMU U
OTpULATENbHBIMH YMCIIAMU IPOUCXOAUT HA OCHOBE COJEPKATEIBHOTO

[10X0/1a. JTO MO3BOJIAET HA IOCTYITHOM YPOBHE IIO3HAKOMUTH 00YyUYaIOLIUXCS TPAKTUYECKH

CO BCEMHU OCHOBHBIMH MOHSTHUSMU TEMBI, B TOM YHCII€ U C IPABWJIaMHU 3HAKOB IPH BBINOJIHEHUU
apudmernueckux aecTeuil. M3yueHue paroHaIbHBIX YUCEN HA 3TOM He

3aKOHUUTCS, a OyAET NMPOI0JIKEHO B Kypce ainredpsl 7 Kiacca.

IIpu 00y4yeHnn pemieHnto TeKCTOBBIX 3ajau B 5—06 Ki1accax MCIOIb3yIOTCS
apupmeTnueckre mpuéMal pemeHus. [Ipu oTpaboTke BEIYUCIUTENBFHBIX HABBIKOB B 5—6
KJlaccaxX paccMaTpHUBAIOTCS TEKCTOBBIE 3aJjaull CIIEIYIOIINX BUAOB: 3a/1a4l HA IBUKEHHE,
Ha 4acTH, Ha MOKYIKH, Ha paboTy U MPOU3BOAUTEIBHOCTh, HAa MPOLIEHTHI, HA OTHOIIEHUS
u npornopuuu. OOyyaroniyecst 3HaKOMSTCS ¢ IpUEMaMH pelIeHus 3a/1au nepedopom
BO3MOXHBIX BApUAHTOB, y4aTcsl paboTaTh ¢ MHPOpMaIIUel, IpeIcTaBIeHHON B popme
TaOIHI] WM THArPaMM.

B nporpamme yuebHOTO Kypca «Marematrnka» npeaycMOTpeHo (GopMUpOBaHKE
MPOIEEBTUUECKUX allreOpanuyecKux MpecTaBlieHuid. bykBa kak CUMBOJI HEKOTOPOTO
Yyclia B 3aBUCUMOCTH OT MaT€MaTUYECKOTO KOHTEKCTa BBOJUTCS MOCTETIEHHO.
bykBeHHast CHMBOJIMKA IIUPOKO UCHOJIb3YETCs MPEKIE BCErO Ul 3alIUCH OOIIMUX
YTBEPXKJICHUN U NPEASIOKEHUH, GOpMYJI, B YACTHOCTHU IJIs1 BBIYMCICHHUS T€OMETPHUUECKUX
BEJIMYUH, B KAUECTBE «3aMECTUTENISD) YUCIIA.

B nmporpamme yueOHOro Kypca «MareMaTHka» npecTaBieHa HarjsiiHas
reOMETpHsl, HAIIPaBJICHHAs Ha Pa3BUTHE OOPAa3HOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHHUS, N300pa3UTEIbHBIX YMEHUN. DTO BaXHBIHN 3Tall B U3yYECHUU T€OMETPUH,
KOTOPBIN OCYIIECTBIISIETCS. HA HATJIAHO-TIPAKTUYECKOM YPOBHE, ONUPAETCS
Ha HarIgIHO-00pa3Hoe MbllluIeHue oOyyaromuxcs. bonbiias poiab 0TBOAUTCS
IIPAKTUYECKOH JEATEIIbHOCTH, ONBITY, SKCIEPUMEHTY, MOienupoBanuto. O0ydaromuecs
3HAKOMSATCS ¢ TEOMETPUUYECKMMHU (PUT'ypaMH Ha INIOCKOCTH U B IIPOCTPAHCTBE, € X
IPOCTEUIINMU KOH(PUTYypaLUsAMU, ydaTcst U300paxaTh X HAa HETMHOBAHHOH U
KJIeTyaToi Oymare, paccMaTpUBAIOT UX MpocTeiiiue cBoiicTBa. B npouecce nzyueHus
HarJIsIHOM reOMEeTpUH 3HaHUS, N0JIy4YeHHbIE 00YyJaloUIMMKCS Ha YpOBHE HA4aJIbHOTO
oOrmiero o0pa3oBaHus, CUCTEMAaTU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 KJjlaccax M3y4aeTcsl MHTEIPUPOBAHHBINA IPEeAMET
«MateMaTnkay, KOTOpPbIi BKIItOYaeT apu(pMETHUECKII MaTepuall 1 HarJIAHyI0
Te€OMETPHIO, a TAKKE IPONEIACBTUUECKIE CBEJCHUS U3 aJIreOpbl, JIEMEHTHI JIOTUKU U
Hayasa OMMUCATeNIbHOW CTATUCTUKH.

OO11ee yncI0 4acoB, pEKOMEHA0BAaHHBIX Il U3y4eHUs MaTeMaTuky, — 340 yacos:
B 5 kiacce — 170 yacoB (5 yacoB B Hezednio), B 6 knacce — 170 gacoB (5 yacoB B HEAETIO).

INPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIe pe3yabTaThl OCBOCHHSI IPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 5 kiacce:

Yucaa v BLIYUCIEHUA

[ToHuMaTh 1 MPaBUIILHO YIOTPEOISATH TEPMUHBI, CBS3aHHBIE C HATYpPAIbHBIMU
YHCclIaMi, OOBIKHOBEHHBIMH U JECSITHUHBIMH JPOOSIMH.

CpaBHMBATh U yIOPSAJOUYUBATH HATYpaJIbHbIE YUCIIA, CPABHUBAThH B TPOCTEUILINX
cllydasix OOBIKHOBEHHBIE APOOU, NIECATUUHBIE IPOOH.



COOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOI) MPSIMOM C COOTBETCTBYIOLIUM €M
YHCIIOM U M300pakaTh HATypaJbHbIC YHCIIa TOUKAMH Ha KOOPIMHATHOW (YMCIIOBOMA)
IIPSIMOM.

Brimonnate apupmeTnyeckue AeWCTBUS C HaTYpaIbHBIMHU YHCIAMH,

C OOBIKHOBEHHBIMHU APOOSMH B MIPOCTEUIIHNX CITyJasiX.

BbInosiHATE IPOBEPKY, NPUKUAKY PE3yJIbTaTa BBIYUCIECHUH.

OxpyryiaTh HaTypaJbHbIE YHCIIA.

Pemats TekcToBbIe 33124l apu(PMETUIECKUM CIIOCOOOM U € TIOMOIIbIO

OpraHM30BaHHOI'0 KOHEYHOTO epedopa BCeX BO3MOKHBIX BApUAHTOB.

Pemats 3a1auu, coaepxalire 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUUNHBL: CKOPOCTb,

BpeMs, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alucy, CXeMbl, TaOIHIIbl, 0003HAUYEHUS IPU PELLICHUH 3aa4.
[Tonb30BaThCcsi OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: LIEHBI, MacChl, pACCTOSHUS,

BpEMEHH, CKOPOCTH, BBIPAKATh OJHU €AMHUIIbI BEIMYMHBI Yepe3 apyrue. M3pnekarts,
aHaAJIM3UPOBATh, OLIEHUBATh MHPOPMAIIHIO, TPEICTABICHHYIO B TaOJIUIIE, HA CTOJIOYATOM
ayarpamMmme, HHTEpIpeTUPOBaTh MPECTaBIEHHbIE JaHHbIE, UCIIOIb30BaTh JaHHBIE IPH PEILICHUN
3a/1a4.

Harasignast reomerpust

[Tonb30BaTbCsi reOMETPUYECKUMHU MOHATUSIMU: TOUKA, MIpsMasi, OTPE30K, Iy, Yro,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTE TpUMEpHI 0OBEKTOB OKPYXKAIOLIETO MUPA, UMEIOIINX (OPMY U3yUEHHBIX
reOMEeTPUUECKUX QUryp.

Hcnonb30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YIIaMU: BEPIIMHA CTOPOHA,

C MHOTOYTOJIbHUKAaMH: YTOJI, BEpIIMHA, CTOPOHA, JUATOHANb, C OKPYKHOCTBIO: PAaJInyC,
TUaMeTp, LEHTP.

N3o6paxaTh N3ydeHHBIE TEOMETPpUUECKHE (PUTYPHl Ha HETUHOBAHHOM M KJIETYATOM
Oymare ¢ OMOUIBIO IIUPKYJIS U JTUHEHKH.

HaxonuTte 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHNUEM C TOMOILBIO JIMHEUKH, CTPOUTH
OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 33/IaHHOTO paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MIPSIMOYIOJIBHHUKA, KBaJpaTa JAJid UX OCTPOECHUS,
BBIYMCIICHUS TUIOLIAAN U IEPUMETPA.

Boruncnsate nepuMeTp U oAb KBajapara, npsMoyroibHuKa, Guryp,

COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB, B TOM YHcCIie GUTYp, N300paKEHHBIX HA KIETUATOM
Oymare.

[Tonp30BaThCsi OCHOBHBIMU METPUYECKUMU €AMHULIAMU U3MEPEHHUS JUTUHBI, IJIOIAI1; BBIPAXKATh
OJIHY €TMHULIbI BEJTUYUHBI Yepe3 IpyTrue.

Pacnio3znaBate napasuienenumnen, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIKMHA, peOpO rpaHb,
M3MepeHusl, HaXOIUTh U3MEPEeHUs Mapalienenumneaa, kyoa.

Boruncnsate 00bEM KyOa, mapanenenure/a mno 3aJaHHbIM U3MEPEHUSIM,

M0JIb30BaThCS SAMHHUIIAMH U3MEPEHHS 00bEMA.

Pewrate HecnoxHbIE 33/1a4M HA U3MEPEHUE TEOMETPUUYECKUX BETUUNH

B MPAKTUYECKUX CUTYaIUsIX.

IIpenmeTHbIe pe3ysbTaThl OCBOSHHSI TPOTpaMMbl yUeOHOTO Kypca K KOHILy 00ydeHus B 6 kiaacce:
Yucsa v BBIYHCTICHUSA

3HaTh U IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PAa3JIMYHBIMU BUJAMU YHCEI U

crioco0amMu UX 3aIUCH, NEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OJTHOU (hOpPMBI 3aIMCH
4yuclIa K APYrou.

CpaBHMBATH M YIIOPSIOUMBATh LIeJble YKciia, OOBIKHOBEHHBIE U JIECATUUHBIE Apo0H,
CpPaBHMBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BbInosnHATE, coueTast yCTHBIE U TUCbMEHHBIE TPUEMBI, apupMeTHIeCKUe AeHCTBUS

C HATypaJbHBIMU U IEIBIMHU YUCITaMH, OOBIKHOBEHHBIMU H JECSITHUYHBIMH IPOOSMHU,
MOJIOKUTEIBHBIMHU U OTPULATEIbHBIMUA YHCIaAMHU.
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BbruncnsaTe 3HaUEHUS YUCIIOBBIX BBIPAXEHHUM, BBITIOIHATh IPUKUIKY U OLIEHKY
pe3yibTata BEIYUCICHHMN, BBITIOTHATH TPE0Opa30BaHuUs YUCIOBBIX BBIPAKCHUI

Ha OCHOBE CBOWCTB apU(METUYECKHX JICHCTBHIA.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOM MPSAMOM ¢ COOTBETCTBYIOLIUM €1 UNCIIOM U
M300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSMON, HAXOJUTh MOJTYJIb YUCIIA.
CoOTHOCUTB TOUKH B MIPSMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOM
TOYKH.

OKpyryiaTh Lejble Yhcia U IECATUUHbIE IPOOH, HAXOAUTh MPUOINKEHUS YUCEIL.
YmncnoBbie U OyKBeHHbIE BbIPAKEHUS

[Tonumars u ynoTpeOsiTh TEPMUHBI, CBSI3aHHBIE C 3aIIMCHIO0 CTEIICHU YUCIIA,
HaXOJHUTh KBaJpaT U KyO uncia, BBIYUCIATh 3HAUYCHUSI YUCIIOBBIX BBIPAXKEHUM,
COJIEpIKalUX CTEIEHHU.

[Tonb30BaTbCst MpU3HAKAMU JETMMOCTH, PACKIIabIBaTh HaTypaJIbHbIE YHCIa HA IPOCThIE
MHOKHUTEJIH.

[Tonb3oBarbest MacITabOM, COCTABIIATH IPOMOPLUN U OTHOLICHHUSI.

Wcnonb3oBath OYKBBI 11 0003HAUEHUS YKCEN NP 3aITUCH MaTEMAaTUYECKUX
BBIPAKEHUH, COCTABJIATh OYKBEHHbIE BBIPAXKEHUS U (POPMYIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOAUMBbIE TIOJICTAHOBKH U ITPE0Opa3oBaHus.
HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienne TekcTOBBIX 32124

Pemrate MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4U apU(PMETHIECKUM CITOCOOOM.

Pematsb 3a1auu, cBsi3aHHBIE C OTHOILIEHUEM, POTIOPIIMOHAIBHOCTHIO BEIHUNH,
MPOLIEHTaMU, peliaTh TPU OCHOBHBIE 33/1a4 Ha IPOOH U MPOLEHTHI.

Pemrate 3agaun, conepxaiirie 3aBUCUMOCTH, CBA3BIBAIOLINE BETUYHHBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJINYECTBO, CTOUMOCTb, ITPOU3BOAUTEIIBHOCTD, BPEMS,
00bEMa paboThI, UCTIONB3YS apUMETUUECKUE IEHCTBUS, OLICHKY, TPUKUIIKY,
M0JIb30BATHCS €AMHULIAMY U3MEPEHUS COOTBETCTBYIOIIMX BEJIMYHUH.

CoctaBisaTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBHIO 334a4H.

N3Bnekarpy nHGOpMAINIO, TPEICTABICHHYIO B TA0IHIIAX, HA TMHEHHOM, CTOI0YATOM
WJIY KPYroBOM AUarpaMMax, HHTEPIPETUPOBATh NPEICTABICHHBIE TaHHbIE,
MCII0JIb30BATh JaHHBIE NP pelieHnu 3a1ad. [IpeacraBnars nHdopMalnio ¢ TOMOIIbIO TaOHII,
JIMHEWHOHN M CTOJIOYATON AHarpaMM.

Harasignasi reomerpus

[IpuBoauTE IpUMEpHI 0OBEKTOB OKPYXKAIOLIETO MUPA, UMEIOITNX (HopMy
M3YYEHHBIX T€OMETPHUUECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (QUTYP, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUryp.

N3006paxkaTh ¢ MOMOIIBIO IUPKYIIS, TUHEHKH, TPAaHCTIOPTUPA HA HETUHOBAHHOU U
KJIeT4aTol Oymare u3ydeHHbIE IJIOCKHE reoMeTpruueckre Gurypsl 1 KOHGUrypamuu,
CUMMETpUYHbBIE (QUTYPHI.

[Tonb30BaThCst FEOMETPUYECKUMHU MOHATHSIMH: PAaBEHCTBO (PUTYP, CHUMMETPHS,
HCII0JIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CUMMETPHH, LIEHTP
CUMMETpPUHU.

Haxonuts BeJIMYMHBI YIIIOB U3MEPEHUEM C IOMOLIbIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, [10JIb30BAaThCSI IPU PELICHUH 3a/1a4 I'PalyCHON MEPOH YIJIOB,
pacro3HaBaTh Ha 4epTekKaxX OCTPBIN, IPSAMOM, pa3BEPHYTHIM U TYIIOHN YIJIBL.
BoruucnsaTe UMHY JIOMaHOW, TEPUMETP MHOTOYTOJIbHUKA, MT0JIb30BAThCS €IMHUIIAMHU U3MEPEHUS
JUIMHBI, BBIPAXKATh OJJHU €AMHUIIBI U3MEPEHUS ITTUHBI Uepe3 JIpyrue.

Haxonauts, Hcronb3yst 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXLY JBYMSI
TOYKAaMH, OT TOUKH JI0 NIPSIMOM, JUIMHY ITYTH Ha KBaJIpaTHOM CETKE.

Bbruucnare miomaas Guryp, COCTaBJIEHHBIX U3 IPSAMOYTOJIbHUKOB, HCIOJIB30BATh
pa30ueHue Ha MPSMOYTOJIbHUKY, Ha paBHbIE GUTYPHI, TOCTPAUBAHUE

710 NIPSIMOYT'OJIbHMKA, 110JIb30BAThCsl OCHOBHBIMY €IMHUIIAMHU U3MEPEHHUS IIJIO0IIA N,



BbIpaKaTb OJHU CAWMHUIBI USMCPCHUS TJIOIAAN YCPE3 APYTrUc.

Pacrnio3naBate Ha MOJIENIAX U U300PAKEHUAX MUPAMUY, KOHYC, IIUITHHIID,
MCIOJIb30BAaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.
N300paxkaTh Ha KJIeTYaTON Oymare mMpsiMOYrOJIbHBIHN MapajuieIeuIie].
Beraucnsate 00bEM MPSMOYTOJIBLHOTO IMapaliesieuIea, Kyoa, moJIb30BaThCs
OCHOBHBIMH €IMHUIIAMH U3MEPEHUsI 00BEMA;

Pemarts HecaoKHBIE 3ala4yi Ha HAXOXKACHHUEC N'COMCTPUUCCKUX BCINYNH

B MPAKTUYCCKUX CUTYyallUAdX.

COILEP KXAHUE OBYUEHUA
5 KVIACC
HartypajabHble uncia v HyJIb

HatypanbHoe uncno. Pan Harypansabix uncen. Yucno 0. M300paxenue
HaTypaJIbHbIX YKCEJl TOUKaMU Ha KOOPAWHATHOM (uncinoBoit) npsamoi. [lo3unnonnas cucrema
cuncieHus. PuMmckas Hymepanus Kak IpuMep HETO3UIIMOHHONW CUCTEMBbI cuncieHus. JlecaTuunas
cucrema cumciieHusi. CpaBHEHHE HaTypaJIbHBIX YKCEll, CPABHEHNE HATYpaJIbHBIX YHCEN C HYJIEM.
CrniocoOs1 cpaBHeHMs. OKpyTriIeHHe HaTypaJIbHbIX YUCEIL.

CrnosxeHune HaTypaJIbHBIX YHCEN, CBOMCTBO HYJIS IIPH CIOKEeHUU. BriunTanue kak nencTBue,
o0OpaTHOE CJI0)KEHHI0. Y MHOKEHUE HaTypaIbHBIX YHCEN, CBOMNCTBA HYJIA U €AMHUILIBI IPU
yMHOXeHUU. Jlenenne kak AecTBre, 00paTHOE YMHOKEHUI0. KOMIIOHEHTHI IEHCTBH, CBS3b
Mexay HuMH. [IpoBepka pe3yinbTara apudpmerrueckoro aeiictsus. [lepemecturenbHoe u
coueTaTesIbHOEe CBOWCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHUS, pacIpeIeIuTeIbHOE CBONCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB ist 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH

CBOMCTB apu(MeTHIeCKnX ACUCTBUHN. [lenuTenu u KpaTHbIC Yncia, pa3ioKeHUE Ha MHOKUTEIH.
[Ipocteie u coctaBHbie uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb ¢ HATYpAJIBHBIM [TOKA3aTENEM. 3alIUCh YUCIIA B BUAE CYMMBI Pa3psHbIX CIaracMblX.

UucnoBoe BblpakeHHE. BpluncieHue 3HAYEHUN YHMCIIOBBIX BBIPAKEHUM, MOPSAIOK BBIITOJHEHUS
nerctBuid. Mcnonp30BaHWe NpH BBIYMCICHUSAX NEPEMECTUTENIBHOIO M COYETATEIbHOTO CBOMCTB
(3aKOHOB) CJIOXEHUS U YMHOXKEHUS, paCIIPeIeIUTEIHLHOTO
CBOWCTBA YMHOKECHHSL.
Apodu
[IpencraBinenre o Apobu kak cnocobe 3amuck 4YacTh BedUYuHBL. OOBIKHOBEHHbBIE JIPOOH.
[IpaBunbHbIle U HempaBuibHbIE ApoOu. CMmemianHas apoOb, MPEACTaBICHUE CMEIIaHHOW ApoOu B
BU/JIC HEMPAaBUIILHOW APOOU U BBIJICTICHHUE LIETI0N YaCTH Yncia
U3 HeTIpaBWIbHOM 1poOu. M3o0paxkenue apoOeil ToOUKaMu Ha YUCIOBOU MPSMOI.
OcHoBHoe cBoiicTBo Apodu. Cokpamienue apoodeii. [IpuBenenue npobu kK HOBOMY 3HaAMEHATENIO.
CpaBHeHHE TpoOeid.
CrnosxeHue ¥ BBIYUTaHUE JpoOel. YMHOXKEHHUE U JeNieHue 1po0el, B3auMHO-
obOpartnble 1pobu. HaxoxaeHne yacTH 1eJoro U IEeNoro Mo ero 4acTH.
Hecstuunas 3anuck apobeid. [Ipencrabienue aecatnyHon qpodu B BUie 0OBIKHOBEHHOM.
N306paxeHue qecaTHYHbIX ApoOeil ToukaMu Ha YUCIOBOM MPSIMOIA.
CpaBHeHHE IECATUYHBIX JPOOC.
Apudmernueckue ASUCTBH ¢ JECATHUHBIME Ipo0sSMu. OKpyriaeHue TEeCATHYHBIX JPOOeii.
Pelenue TeKCTOBBIX 33124
Pemienue TekcToBBIX 3a7au apupmMeTHdeckuM criocobom. Perienue noruueckux 3anay. Pemenue
3a/1a4 nepebopoM BceX BO3MOKHBIX BapuaHTOB. Vcronbp30BaHNe IPpH PelIeHrH 3aa4 TabIull 1
CXEM.
Pemrenue 3aaau, copepxkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUMHBI: CKOPOCTh, BPEMS,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTb. ETMHUIIBI H3MEpEeHHUs: Macchl, 00bEMa, 1IEHBI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIIAMU U3MEPEHUSI KaXKI0W BETUYUHBI.
Perienne 0CHOBHBIX 337124 Ha APOOH.
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[IpencraBieHne JaHHBIX B BHJIE TAOIUI], CTOJIOYATHIX THArPaAMM.

Harasanast reomerpust

Harnsaneie npeacraBienns o Gpurypax Ha IIIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,

J1yd, yroJ, JJOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsaMoi, ocTpblil, Tynoi

U pa3BEPHYTHIN YIJIbI.

JlinHa oTpe3ka, METpUUYECKUe €AUHULBI JUIMHBI. [[TMHa T0MaHOoH, IEpUMETP MHOTOYT OJIbHUKA.
W3mepenue 1 OCTpOEHHE YIJIOB € HOMOUIbIO TPAHCIOPTHUPA.

Harnsanaelie npencraBiaeHus 0 GUrypax Ha mjaoCKOCTH: MHOTOYTOJIbHUK, IPSMOYTOJIbHUK, KBaJpar,
TPEYrOJIbHUK, O PAaBEHCTBE QUryp.

N3o6paxxenue puryp, B TOM uncie Ha kineryatoit Oymare. [loctpoenue koHGUTrypanuii U3 4acreit
MPsIMOM, OKPY’KHOCTH Ha HEJIMHOBAHHOM U KJleT4aToil Oymare.

Hcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYIOJbHUKA, KBaIpaTa.

[Tnomaas npsMOYroabHIUKA 1 MHOTOYTOJIbBHUKOB, COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM
yucie puryp, n300paxE€HHBIX Ha KJIETYaTON Oymare.

EnuHune1 n13MepeHus miomaim.

Harnsagaelie npencraBiaeHus 0 IPOCTPaHCTBEHHBIX (PUIypax: MPSMOYTOJIbHBIN

napajuienenunes, Kyd, MHOrorpaHHuKU. M300pakeHne npocTelnx MHOTOIpaHHUKOB.
Pa3Béptku kyba u napamenenunena. Coznanue Mojieneid MHOTOrpaHHUKOB (13 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHUAIIOB).

O6BEM MPSAMOYroJIbHOTO Napajuienenunena, kyoa. Enunuie nsmepenus oobéma.

6 KJIACC

HarypajbHble ynciaa

ApubdmMeTrnueckne TeUCTBUS ¢ MHOTO3HAYHBIMU HaTypaIbHBIMU YHCIIAMH.

UucnoBbie BEIpOKEHHUS, MOPSIOK ACHCTBUH, UCTIOJIB30BaHUE CKOOOK. Mcnonb3oBaHme

MIPU BBIYHMCIICHUSIX TIEPEMECTUTEITHLHOTO M COYETATEIbHOTO CBOMCTB CIIOKCHUS U
YMHOXEHUS, PACTIPEICTUTEIIBHOTO CBOWCTBA YMHOKEeHUs. OKpyTrieHuEe HATypaIbHBIX
YHCel.

Jlenutenu v KpaTHBIE YKCIIa, HAWOOJBIITUI OOIIUI TeTUTEh U HaUMEHbIIee o0Iee
KpatHoe. JlemuMocTh CyMMBI U TTpou3BeieHus. JleeHne ¢ 0cTaTKoM.

Apodu

OO6bIKHOBEHHAs JIpoOb, OCHOBHOE CBOWCTBO APOOH, COKpAIICHHUE IpOOei.

CpaBHeHME U ynopsiiounBaHue IpoOei. Perenue 3a1a4 Ha HAX0XKACHUE YaCTH

OT IIEJIOTO U IIEJIOTO IO ero 4acTH. JIpoOHOe YKCIIo Kak pe3yinbTaT JACICHUS.
[IpencraBnenue aecaTHIHON JPOOHU B BUJIE OOBIKHOBEHHOW IPOOH M BO3MOYKHOCTH
MpEeACTaBICHUS OOBIKHOBEHHOW JPOOH B BHJIC NECATUYHON. JlecATHUHBIC IpOOH 1
MeTpUYeCKas cucteMa Mep. ApudMeTHUECKHUE IEHCTBUS U YHCIIOBBIC BBIPAYKEHUS C
OOBIKHOBEHHBIMH M JICCATUYHBIMH JIPOOSIMHU.

OtHomenue. /leneHue B JaHHOM OoTHOIIEHHH. Macita0, nponopius. [Ipumenenue
MPOTIOPIIMI TIPH PEUISHNH 3a/1a4.

[TonsiTre npouenra. Beruucienre nporeHTa OT BETUYUHBI U BEIMYUHBI IO €€ MPOLICHTY.
BripaxkeHue npoIeHToB AeCATUYHBIMU qpo0simu. Perienne 3a1a4 Ha mpoiieHThl. Beipaxenue
OTHOIICHUS BETUYHH B MPOLIEHTAX.

IoJi0kUTENbHBIE U OTPHUIIATEIbHBIE YHCIA

[TonoxwurensHbIe U OTpHUIIATeNbHBIC YKcia. [lenpie yncna. Moaynpb yucia, reoMmeTpuyecKas
UHTEpIpeTanus MoAyms uncia. M300paxeHune uncen Ha KOOPAUHATHOM nmpsiMoid. YnciaoBbIe
npoMexyTku. CpaBHeHUE dncel. ApuMeTHUECKre JEHUCTBHS C MOJIOKUTEILHBIMU U
OTpUIATENILHBIMH YHCIIAMHU.

[IpsmoyronpHas cucTeMa KOOPAMHAT Ha TIIOCKOCTH. KOOpAMHATHI TOUKH Ha MJIIOCKOCTH, adcIucca
u opaunara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOU MIOCKOCTH.

BykBeHHBIE BbIpaKeHUS

[Tpumenenne OyKB 7S 3aMIMCH MAaTEMATUYECKUX BBHIPAKEHUHN U MPEATOKEHUH.
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CaoiicTBa apuMeTHUECKUX ACHCTBUI. byKBEeHHbIE BRIPaKEHUS U YUCIIOBBIE TTOACTAaHOBKH.
bykBeHHbIE paBEHCTBA, HAX0K/IEHUE HEU3BECTHOTO KOMIIOHEHTA.

®opmynsl, GOpMYITBI IEPUMETPA U TUIONIAAN IPSAMOYTOJIbHUKA, KBaJIpaTa, 00béMa
napajiesienumnesa u Kyoa.

Pemenne TekcToBbIX 32124

Pemenne TekcToBbIX 3a7a4 apugmMeTHuecKuM criocobom. Perienne gorudeckux 3aaad. Pemenne
3a7a4 epebopoM BCeX BO3MOKHBIX BApUAHTOB.

Pemenue 3anau, cogepxaiinx 3aBUCUMOCTH, CBSI3bIBAIOLINX BEIMUYHUHBI: CKOPOCTb, BPEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENIBHOCTD, BpeMs, 00bEM pabOThI.
Enununb! u3mMepeHus: Macchbl, CTOUMOCTH, PAaCCTOSIHUS, BPEMEHHU, CKOPOCTH.

CBs13b MEXly €IUHULIAMU U3MEPEHUSI Ka)KJI0M BETMUMHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, ITPOMOPLIHMOHATIBHOCTHIO BEIMYHMH, TPOLEHTaMU;
pelIeHre OCHOBHBIX 3aJa4 Ha ApOOU U MPOIICHTHI.

OneHka ¥ NpUKHJIKA, OKpyrieHue pe3ynbrara. CocTaBiieHue OYKBEHHBIX BBIPaKEHUH 110 YCIOBHIO
3a/1aui.

[IpencraBnenune TaHHBIX C TOMOIIBIO TaOHIl 1 quarpamMm. Ctosi04yaTbie qJUarpaMMbl: YTCHUE U
nocTpoeHue. YTeHue KpyroBbiX AUArpaMM.

Harasinnast reomerpust

Harnsanaeie npencrasieHus o Gpurypax Ha mjaoCKOCTH: TOUYKa, IpSIMasi, OTPE30K,

Jy4, YroJ, JOMaHast, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTbD,

KpYT.

B3aumHoe pacnonoxeHue IByX NpsMbIX Ha IUIOCKOCTH, NMapalljiesIbHbIe MPsSMBIE,
MepIeHIUKYIApHbIE MpsiMble. MI3MepeHne pacCTosAHUN: MeX Ty IBYMS TOUYKaMH, OT TOUKU

JI0 TIPSIMOM, JUTMHA MapUIpyTa Ha KBaJAPAaTHOM CETKE.

N3mepenune u nocTpoeHUe YIiIoB € MOMOIIBIO TPAHCIIOPTUPA. Buasl TpeyroJbHUKOB:
OCTPOYTOJIbHBIN, TPSMOYTOJIBHBIN, TYITOYTOJbHBIN, pABHOOSAPEHHBIN, PABHOCTOPOHHUM.
YeThIpEXYyroJIbHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. 1 IpsIMOYroapHUK, KBaapaT: UCHOJIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, TuaroHanei. M3o0paxeHne reoMeTpuIeckux GUryp Ha HETMHOBAHHOU
Oymare ¢ UCHOJIb30BaHUEM LIUPKYIIS, TUHEHKH, YT OJIbHUKA, TpaHcnopTupa. [locTpoenus Ha
KJIeT4aTo# Oymare.

[Tepumerp MHOTOyrONbHUKA. [TOHATHE MITOMIAN PUTYPBI, €TUHUIBI U3MEPEHHUS TTOIIAIH.
[TpubmmkEénnoe n3MepeHue miomanu Guryp, B TOM YUCiIe Ha KBaapaTHoil ceTke. [Ipubnmkénnoe
M3MEPEHUE JJIMHBI OKPYKHOCTH, IIJIOLAIU Kpyra.

CuMMeTpHs: LIeHTpallbHas, OCEeBasl U 3epKajbHasi cuMMeTpuu. [locTpoeHre cuMMeTpUYHBIX QUTYP.
Harnsagaeie npencraBieHus 0 IpOCTPAHCTBEHHBIX (PUrypax: mapaenenurnes, Kyo, npusma,
nupamuaa, KOHyc, DUIUHAP, map u chepa. M3o0paxeHue npoctpaHcTBeHHBIX (uryp. [Ipumepst
Pa3BEPTOK MHOTOTPAHHUKOB, IMJIMHApPA U KOoHyca. Co3nanue Moenei

MPOCTPAHCTBEHHBIX (hUTyp (U3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUATIOB).
[Tonsite 06bEMa, enuHULIBI U3MepeHus: 00bEMa. OOBEM MPSAMOYTOIBHOTO MapajuieNienuneaa, Kyoa.

TEMATHYECKOE IINIAHUPOBAHUE NU3YYEHUS YYEBHOI'O KYPCA
Maremartuka. 5 kiaace (170 1)

Ne Tema Koua- IIpeamerHoe XapaKTepucTHKA NeATe1bHOCTH
BO coJep:KaHue 00y4ar M XCH
4acoB
8 1 16
HarypajibHbie
YHMCIA M HYJIb.
HIkaJuasl
1. | IIpencrasie- 1 | HarypanbHoe wuucno. Uurarh, 3anuchbiBaTh, CPaBHUBAThH
HUE YHCIIOBOY Pan HaTypaJIbHBIX| HATYpaJbHbIE YUCIIA; PeAJIaraTb u
uHpOpMaIUU gucen. UYucmo 0| o0cyxnaTh C€mocodbl yIopsI0YMBaHUS]
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B Ta0IULIax

Hudpsr u

qucia

Otpe3ok
ero  JUIMHA.
Jlomanas.
MHoroyromnp
HUK

IInockocTn,
npsiMas, JIyd,
yroa

N3obpaxenue
HaTypaJIbHBIX YUCCII
TOYKaMH Ha
KOOPJMHATHOMU

(4ncioBoit) MpsMOIA.
JecstuuHas cucrema
CUUCJICHUS.
[To3uunonnas
CHCTEMA CUUCIICHUS.
Pumckas Hymepanus
KaK npuMep|
HEMO3UIIMOHHOMN
CHUCTEMBbI CUHCIICHUS.
CpaBHeHme
HaTypaJbHBIX YHCET,
CpaBHEHUE

4KCel.

BeinoHATHL apupMeTHYecKue
AeHCTBUSl C HaTypaJlbHBIMU YHCIAMH,
BBIYUCJATH 3HAYEHUS YHCJIOBBIX
BBIPQXCHUH CO CKOOKamu 1 6e3 CKOOOK.
HN300paxkarb KOOPAMHATHYIO MPSIMYIO,
oTMe4aTh qyuciaa  TOYKAMH HA
KOOPJAMHATHOU

IPSIMON, HAXOAMTH KOOPIAUHATHI TOUKU.
HccaenoBarb CBOCTBAa HaTypajabHOI'O
psana, yucen 0 u 1 mpu CIOXEHUU W
YMHO>KEHUHU.
Pemate 3agaun ¢ noMolIeio nepedopa
BCEX BO3MOYKHBIX BApUAHTOB.
Pacno3HaBaTh Ha yeprexax, pUCYHKax,
ONHUCBIBATD, HCMOJIb3ys TEPMUHOJIOTHIO

[Ixamsr " HaTypaJIbHBIX YHCEN C| M300paaTh C IMOMOIIBIO YEPTEKHBIX|
KOOpJIMHATHA HYIEM. CriocoObl| HHCTPYMEHTOB: TOYKY, PSAMYIO,
S TIpsIMast cpaBHeHHUs. PemieHue | oTpe3oK, Jayd, yroi, JOMaHylo,
CpaBHeHue JOTHYECKUX  3ajay.| OKPYKHOCTb.
HaTypaJbHbIX Pemrenne 3ana4) PacmozHaBaTbh, NPUBOAUTH IPHMEPHI
qucen nepebopom Bcex| 00BEKTOB peaqbHOr0 MUPA, UMEIOIINX
BO3MOJKHBIX dbopmy U3yIeHHBIX HUTYD, OLIEHUBATH
[TpencraBnenue BapHaHTOB. UX JIMHEWHBIE pa3MeEphI.
HUCITOBOM [IpencraBnenue HUcnonb30BaTh JTUHENKY U TPAHCTIOPTHUD)
mHpOpPMALIUU  F JaHHBIX B BHJE KaK MHCTPYMEHTHI JJIsl IOCTPOEHUS U
CTOJIOYATBIX TabnuI, CTONOYATHIX| U3MEPEHUS: H3MEPATh JIMHY OTpPE3Ka,
rarpammax arpamm. BEJIMYMHY yIJa; CTPOMTH  OTPE30K
Harnsanneie 3aJJaHHOM  JIJIMHBI, YTOJI, 3aJlaHHOMU
pECTaBICHUS O| BeJIMYUHBI, OTKJIAAbIBATH LHUPKYJIEM
¢burypax Ha paBHBIE OTPE3KU, CTPOUTH OKPYXKHOCTb
IUIOCKOCTH:  TOYKa, 3aJJaHHOTO pajuyca.

npsimMasi, OTPEe30K,
Jqy4, YroJi, JIOMaHasi,

MHOT'OYT OJIbHUK.
Jnvina OTpe3Ka,
METPUYECKHUE
€MHULBI JUTMHBI.
JlnrHa JIOMaHOM,
nepuMeTp
MHOTOYTOJIbHUKA

OnuceiBaTh, HMCHOJb3YS TEPMHHOJIO
rHI0, H300paxkaTb C  [OMOLUIBIO
4epTEXHBIX MHCTPYMEHTOB U OT PYKH,
MOJETUPOBaTh U3 OyMard MHOTOYTOJIbA
HUKU.

I[IpuBoauTs npuMepsbl 00BEKTOB
pealbHOTO MHpa, HUMEIUMX (GopMmyj
MHOTOYTOJIHUKA, MPSIMOYTOJIbHHKA,

KBaJlpaTa, TPEYroJIbHUKA, OLEHUBATH UX
JIMHENHBIE Pa3MEPBIL.

BbIyuCIATL: NIEPUMETP TPEYTrOJILHUKA,
IIPSAMOYTOJIbHUKA, MHOT'OYTOJIBHUKA,
IJIOLIAb IIPSIMOYT OJIBHUKA, KBAJIpaTa.
Hcnoub3oBaTh HHpOpMaLHUIO,
IPEICTaBICHHYIO B TAOJIMIIAX, HA
JuarpaMmax Juisl pelleHus TEKCTOBBIX
3a/lad  MHTEPHPEeTHPOBATHL  JIaHHBIC)
CTPOUTBb CTOJ0YATHIE UATPAMMBI.
3HAKOMHMTBCSI € MCTOPHEH pa3BUTHS]

apudMETHKH U 3aJady M3  peaJbHOMH|
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KHU3HH.
Yurath  cros0¥aThie  JUMArpaMbl;
UHTEPIIPETHPOBATH JAHHBIC; CTPOUTH
CTOJI0YaThIC JUArPAMMBI.

3HAKOMUTBLCS € HCTOPHMEl pa3BUTHS
apuPMETHKU

KonTtposbHas 1 | Temsr 1-7 KonTponupoBate M OLICHMBAaTH CBOXO
pabota Ne 1 paboTy;
CTaBUTh 1L€JIM Ha CIEAYIOIIMN 3Tan
00y4eHus
§ 2. Caoxennqg 15
U BbIYUTAHUE
HATYPaJbHBIX
YHCce
8. JencrtBue 3 | Croxxenue BeinoHATHL apudmMernyeckue
CIIOKEHHUS. HaTypaJIbHbIX YHCEN; | AeliCTBUSA C HATypaJbHBIMU YHCIIaMH,
CaoiicTBa CBOWCTBO HYJIS NpPH | BBIYMCIAATh  3HAYEHUS  YHUCIIOBBIX
CIIOKEHHSI CIIOKEHHH. BBIpa)KEHUI co ckoOKkaMu U 6e3 CKOOOK.
9. JencTBue 3 | Borunranue Kak | Mcnmosib30BaTh NPH BBIYUCICHUAX
BBIYMTAHUSL. neiicTBre, 00paTHOE | MEPEMECTUTEIHHOE U COYETATEIbHOE
CaoiicTBa CJI0KEHHIO. CBOWCTBA CIIOKEHUS; (GOPMYITHPOBATH
BBEIYATAHHS [lepemecTuTenbHOE | M MPUMEHAITH MpaBUJa Ipeodpa3zoBa-
u COYETATENIbHOE | HUSl YMCIIOBBIX BBIPQXKEHUH Ha OCHOBE
CBOMCTBA (3aKOHBI) CBOWCTB apu(PMETHUCCKUX NCHCTBUIMA
CJIO’KEHUS.
IIpoBepka pe3yinbra-
Ta apupMeTHIeCcKo-
o IEHUCTBUSL.
Pemenune TeKCTOBBIX
3agau apupmeTnyec-
KM CIIOCOOOM.
Hcnonw3oBanue mnpu
penieHuy 3aaa4d Tao-
JIMIL U CXEM.
Pemenne 3aJ1ad,
coJiepXkalux 3aBU-
CHUMOCTH, CBSI3bIBAIO-
mue BEJIMYMHBIL:
CKOPOCTb, Bpems,
paccTosiHME;  IIEHa,
KOJINYECTBO,  CTOM-
MOCTb. Ennnuner
U3MEpPEHUS: MAacChl,
LEHBI; PAacCTOSHUS,
BPEMEHH, CKOPOCTH.
CBsi3b MeXIy eau-
HULIAMU HU3MEPEHUs
KaX/101 BeJTMYMHBI
Kontponenast | 1 Temsr 8-9 KoHTponupoBaTh M OLIEHHBAaTh CBOIO
pabota Ne 2 paboTy; CTaBUTh LENU Ha CIEAYIOIIUI
9Tan 00y4eHHs
10. | YucnoBele u | 4 | Hcnonb3oBaHue Hcnonb3oBath OYKBBI 11 0003HAUEHUS
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OYKBCHHBIC

OykB i1 00O3HAue-

YUCCII, ITPH 3aIlIMCU MAaTCMATUYCCKUX

BBIPKCHUS HUSI HEU3BECTHOTO YTBEPXKIACHUIA, COCTABJATH OYKBCHHbBIE
11. | YpaBHeHus 3 | KOMIIOHEHTa U | BBIPQKEHHUs 110 YCIOBUIO 3a/1a4U.
3aIUCcU cBoiictB | MccaenoBaTh HECI0KHBIE YHCIIOBBIE
apru(METHIECKIX 3aKOHOMEPHOCTH, HUCIOJIB30BATh OYKBBHI
JICACTBUU. JUUTA UX 3aIUCH.
KommoneHTsI Bob1uncjasiTh 4UCIIOBOE 3HAYEHUE
NENUCTBUM, CBSI3b | OYKBEHHOTO BBIPAKEHUS MPH 33JaHHBIX
MEXy HUMH 3HaYEHUAX OYKB.
3HAKOMHUTBCS C UCTOPUEN Pa3BUTHS
apuMeTUKn
KontponbHas 1 | Temsr 10-11 KonTponupoBate M OLICHMBATH CBOXO
pabora Ne 3 paboTy; CTaBUTh LENHU HA CIEAYIOIIHMA
sTan 00y4eHust
§ 3.1 25
YMHOKeHue
U JlejieHue
HATYPAJIbHbI
X yHceJl
12. | HdeiictBue 3 | YMHOXeHue BeinoHATH apudmernyeckue
YMHOXEHUS. HaTypaJbHBIX YHCEN; | AeMCTBUS C HATypPAJIbHBIMH YHCIIAMH,
CaolicTBa CBOMCTBA HyJd W BBIYHCJAATb  3HAYEHUS  YHUCIIOBBIX
YMHOXEHUS €MHUIIBI IPU YMHO- | BBIpAXKEHUI CO CKOOKaMH U 6€3 CKOOOK.
13. | HeiictBue 4 | xenun. [lenenue kak| Pemarhb TekcTOBblE 3a1auu apudMeTu-
IS (5):075:8 JeicTBUe, O00paTHOE YECKUM CIIOCOOOM, MCIO0JIb30BATh
CaoiicTBa YMHOKEHHUIO. 3aBHCHMOCTH MEXy BEINYNHAMHU
JEJICHUS Jlenenue ¢ ocTaTKOM. | (CKOPOCTh, BPEMs, PAaCCTOSTHHE; LIEHA,
14. | Henenue c¢| 3 | IlepemecTtuTenbHOE U | KOJTUYECTBO, CTOUMOCTD U JIp.):
OCTaTKOM COYETaTeNIbHOE aHAJIM3UPOBAT U OCMBICJIAUBATH
YMHOKEHUS, TEKCT 3aJaud, HepedopmyIupoBaTh
pacnpenenuTeNbHOe | YCIOBUE, H3BJEKATh HE00XOJAUMBbIe
CBOMCTBO (3aKOH) JTaHHbIE, YCTAHABJIUBATH 3aBUCHUMOCTHU
YMHOKEHHUS. MEXy BEJIMYMHAMH, CTPOUTH JIOTUYEC-
[IpoBepka pe3ynbpTa- | Kyl LENOYKY PacCyKICHUM.
ta  apudmerndec- | MoaeaupoBaTh X0 PEUICHUS 3a/1a4H C
KOTO JIEHCTBHS. MOMOIIBIO PUCYHKA, CXEMbI, TAOIHUIIBL.
Pemenune tekcroBeix | [IpuBoauThH, pa30upaTh, OLlEHUBATH
3ama4 apupMeTHiec- | pa3aryuHbIe PElICHUS, 3alUCH PELICHHHA
KHUM CIIOCOOOM. TEKCTOBBIX 3aj1a4.
Ucnonp3oBanue npu | Kpuruveckn oeHMBATH [10TYyYCHHBIN
pELIeHUH 3a7a4 pe3ynbTaT, OCYLIEeCTBJISATh CAMOKOHT-
TaOMUI] HW  CXEM. | pOJib, POBEPSSI OTBET HA COOTBETCTBHE
Pemenue 3anauy, YCIOBUIO, HAXOAUTH OIIHNOKH.
CoJIeprKaluX HaxoauTh ocTaTku OT JAelieHUs U
3aBUCHUMOCTH, HEIOJIHOE YaCTHOE
CBSI3bIBAIOILINE
BEJIMYUHBI: CKOPOCTb,
BpEMsl, PaCCTOSIHHE;
LI€Ha, KOJIMYECTBO,
CTOMMOCTb
KoHnTponpHas 1 |Tewms 12-14 KoHTponupoBaTh M OLIEHMBAaTh CBOIO
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pabota Ne 4

paboTy; CTaBUTh LEJNU HA CICIYOLIHH
sTan o0y4eHus

15. | Yopouenne 4 | Yucnosoe Brruncisate YUCIIOBOE 3HAYEHUE
BBIpKCHUI BBIpaXKEHUE. OYKBEHHOT'O BBIpXXEHUS IIPU 3aJaHHBIX

16. | [opsinok 3 | Beruucnenue 3HaYEHUAX OYKB.

NEUCTBUIL B 3HAQYEHHI YHUCJIOBBIX | 3aMMCbIBATh IIPOU3BE/ICHNUE B BUJIC
BBIYUCIICHUSIX BBIPKCHUI; MOPs- CTEINEHHU, YNTATh CTCTIICHH, MCIO0JIb30-

17. | Crenenb ¢ 2 |Jok BBINIOJIHEHUSI | BaTh ~ TEPMHUHOJIOTHIO  (OCHOBaHHUE,
HaTypaJbHBIM JEHUCTBUM. MOKa3aTelib), BBIYUCIAATH 3HAYEHHS
110Ka3aTeJeM Wcnonb3oBanue npu | creneHei.

18. | denmutenun u | 2 | BBIYMCICHUSX DopMyJIHPOBATH onpeaeJeHus
KpaTHbIE TEPEMECTUTEILHOTO | JIETUTENSI U KPaTHOTO, HA3bIBATh

19. | CgoiictBa u | 2 | K COYETATENBHOTO JICIIUTENIA U KPAaTHBIC YNCIIa; Paclo3Ha-
MIPU3HAKU CBOWCTB  (3aKOHOB) | BATh TMPOCTHIE M COCTaBHBIE YHUCIIA;
JEeTMMOCTH CIOKEHHSI W YMHO- | (OpMYJIUPOBATH M IPUMEHSATH

JKEHUS, pacripeiesiv- | HPU3HAKH JISTUMOCTH Ha 2, 3, 5, 9, 10;
TEJTLHOTO CBOMCTBA | MPUMEHSATh AJTOPUTM  PA3JIOKEHUS
YMHOKCHHUSI. yucna
Cremnenp C | Ha MPOCTHIC MHOXKHUTEIIH.
HaTypaJabHbIM 3HAKOMHUTBCS C UCTOPUEH Pa3BUTHSA
IOKa3aTeseM. apupMeTHKI
3anuch Ynciaa B BUIIE
CYMMBI  pa3psIHBIX
ClIaraeMblXx.
Kontponbhas 1 | Temsr 15-19 KoHTposimpoBaTe M OLIEHHBATh CBOIO
paborta Ne 5 paboTy; CTaBUThH IEIHU HA CIEIYIOIIUI
aTamn 00y4eHUs
8 4.1 11
Ilnomanu n
00béMBI

20. | ®opmyinsl 2 | Harnsgnsie HN300pakaTh OCTPOYrobHEIE,

21. | [Inowmane. 2 | mpeacTaBieHUS 0 | MPSIMOYTOJIbHBIE U TYIOYTOJIbHBIE
®opmyia ¢burypax TPEYrOJIbHUKH.

IJI0IAN Ha mwiockoct: | CTPOUTH Ha HETMHOBAHHOM M KJleTYa-
MPSAMOYTOJIb- MHOT'OYT OJIbHUK; TOl Oymare KBajapar U MPSMOYTOJbHUK
HUKa IPSIMOYTOJIbHUK, C 33JIaHHBIMU JUIMHAMU CTOPOH.

22. | Eqununsl 2 KBajpar; Tpeyroiyib- | UcciaenoBarn cBoOiicTBa
HU3MEPEHUs HUK, O paBEHCTBE | IPAMOYrOJIbHUKA, KBajgpara IyTEM
JI01aIen ¢buryp. 9KCIIEPUMEHTA, HAOIIOICHH S, H3MEpe-

23. | [Ipsmoyromnn 1 | Ucnonb3oBaHue HUSA, MOJEIUPOBAHMS;  CPaBHUBATH
HbI  Mapali- CBOWCTB CTOPOH U CBOMCTBA KBaJparTa U MPsIMOYrOJIbHUKA.
Jenenunes VYrnoB npsmoyrons- | UcesienoBatb 3aBUCHMOCTBD IUIONIAIN

24. | OOBEMBL. 3 | HHKa, KBajpaTa. KBaJpaTa OT JAJIUHBI €r0 CTOPOHBI.
O0béM Tps- IImomane BripaxaTs BeIMUYMHY IUIOIIAAN B
MOYTOJIBHOTO OpPSMOYIOJIbBHUKA U | Pa3UYHBIX  €IMHHUIAX  HU3MEPEHUS
napajienenu MHOTOYT OJIbHUKOB, METPUYECKON CHUCTEMBI MEP, MOHMMATh
neaa COCTaBJICHHBIX U3 U MCIO0JIb30BATh 3aBUCUMOCTH

NPSIMOYTOJIbHUKOB, B
TOM yHcie (uryp,
M300paxEHHBIX  Ha
KJIeT4aTol Oymare.

MEXTy METPUUYECKUMU €TUHUIIAMU
W3MEpEHUS TUIOIAH.

3HAKOMHMTBCS ¢ NPUMEpPaMH NpHMe-
HEHMsl TUIOUIaJM M TepuMeTpa B
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Enuauner  usmepe-
HUS IJIOLIA/IN.
Harnsannsie
IIPEICTaBICHUS O
IPOCTPAHCTBEHHBIX
¢burypax: mpsmoy-
TOJIbHBIN Mapajuiesne-
nunesn, Kyo,
MHOTOTPaHHUKH.
N3o06paxenue
MPOCTEUIINX
MHOTOTPaHHUKOB.
Pa3Béprku kyba wu
napajuiesenunesa.
Coznanue Mmopenei
MHOTOT'PaHHUKOB
(13 Oymaru, NpoBO-
JIOKH, TJIACTHJINHA
u ap.). OO0bEm
MPSIMOYT OJIbHOTO
napajuiesienunesaa,
KyOa. EnuHuist
n3MepeHus oobéma

IPAKTUYECKUX cuTyanusx. Pemarb
3aJa4M U3 pEaJbHOM JKU3HHU, MpenJia-
ratb " 00CYy:XIaTb  pa3jIMYHbIE
€1oco0blI perieHus 3a1ad.

Pacno3zHaBaTh Ha yepTexkax, PHCYH-
KaX, B OKpPY:KallleM MHpe IpsSMOy-
rOJIbHBIA Napasuienenumnes, Kyo, MHOTo-

TPaHHUKH, ONMCHIBATH, HCHOJb3YH
TePMHUHOJIOTHIO, OIEeHUBATh JIMHEH-
HBIC Pa3MEpBHI.

IpuBoauTs  mnpuMepbl  O0OBEKTOB
peaIbHOTO MHUpa, HUMEIIIHUX (GopMy
MHOTI'OrpaHHUKa, IpsAMOYT'OJIBHOT'O
napajuienenunena, Kyoa.

HN3o0paxar, KkKy0 Ha  KiIeTyaTrou
Oymare.

HccaenoBath cBolicTBa Ky0a,
IPSIMOYTOJIBHOTO Napajuiesienunena,
MHOTOT'PAaHHUKOB, UCTIOJIb3YsI MOICITH.
Pacno3naBathb " U300paxaTh
pa3BEépTkU Kyba W mapajuleNenumnesa.
MopnenupoBaTh

KyO0 W mapamienenunea u3 Oymarua u
OpOYUX  MAaTepualioB,  OObSACHATH
€rmocod MoJICTMPOBAHMUS.

HaxoauTtp u3mepeHus, BbIYUCIATH
TJI0IIA]h TIOBEPXHOCTH; 00BEM Ky0a,
MPSIMOYTOJIBHOTO Napajuieenuena;
HCCJIe0BATh 3aBHCUMOCTh 00bEMa
Ky0a OT UTMHBI ero pedpa, BbIABHIATH
U 000CHOBBIBATH THIIOTE3Y.
3HAKOMHUTBCA C HCTOPUEN PA3BUTHS
apuMETUKH

Kontponbhas 1 | Temnr 20-24 KoHTposimpoBaTe M OLIEHHBATh CBOIO
pabota Ne 6 paboTy; CTaBUTh LIETU HA CICTYIOIIHMA
aTan o0y4eHus
I'naBa 2. /IpoOHblIe ynucaa
§5. 47
OObIKHOBEH
HbIE 1podu
25. | OKpyXHOCTb, 2 | Harnansele H3o6paxkars koHUTYpalun
Kpyr, map, OpPEACTaBICHUs O | FEOMETPUYECKUX (PUTYp U3 OTPE3KOB,
LWJIAHAP ¢durypax Ha mioc- OKPYKHOCTEH, UX 4acTeil Ha HEJIMHO-
26. | Jomn u 4 | KOCTHU: OKPY)XHOCTb, | BaHHOI u kierdaroit Oymare, cTpOUTH
apoOoHu. KpYT. OKPY>KHOCTB 33JJaHHOT'O pajauyca.
N3o6paxe- N3o6paxenue YuraTrh ¥ 3aNHCHIBATH, CPABHUBATH
Hue poleif Ha ¢uryp, B TOM 4yucie | 0ObIKHOBEHHbIE APOOH, MpeAIaraTh,
KOOPAMHAT- Ha KIIETYAaTOH | 000CHOBBIBATH M 00CYKIATh CIIOCOOBI
HOU IIPSIMOM oymare. [TocTpoenue | ynopsiiounBaHus Ipooeit.
27. | CpaBHEeHHE 3 | koHpurypammit  u3 | M300paxkaTs 0ObIKHOBEHHBIE APOOH
npooOeit 4acTed IpsiMoi, TOYKaMH Ha KOOPJAUHATHOU IIPSMOW;

OKPYXHOCTH Ha

HCNOJb30BAaTh KOOPAMHATHYIO
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28. | IlpaBunbHbIE Harnsanueie NOMOIIbI0 O0YKB OCHOBHOE CBONCTBO
Y HETPaBUJIb- MPEACTABICHUS O O0OBIKHOBEHHOU JPOOH; HCMOIb30BATh
HBIC IpOOH MPOCTPAHCTBEHHBIX | OCHOBHOE  CBOWMCTBO  JpOOM  JUIs

¢burypax: WWIMHAD, | COKpAlIeHUs IpoOeld M NpUBEACHUS

map u cdepa. JpoOU K HOBOMY 3HAMEHATEII0

[IpencraBnenne o

IpoOH Kak criocooe

3amucu 4acTH

BCJIMYMHEI.

OOBIKHOBEHHBIC

npobu. IlpaBuiibHbBIE

" HENPaBWILHBIC

po0u.

N3o06paxenue

npoOell ToukamMu Ha

YUCIIOBOM MPSIMO.

CpaBHeHue apo0eit
KouTtponsHas Temsr 25-28 KoHnTponupoBaTb M OLIEHUBATH CBOIO
pabota Ne 7 paboTy; CTaBUTh L€ Ha CIEAYIOIIHHA
sTan 00y4eHus

29. | Ciioxenue u Cnoxenue " | BeimouHaTh apupmeTnyeckmne
BBEIYHTAHUC BBIYMTAHHE ApoOeh. | melicTBUS c OOBIKHOBECHHBIMU
npobeii ¢ CmemanHas 11po0Ob; | ApoOsIMH;  NPUMEHATb  CBOMCTBa
OJINHAKOBBIM Mpe/ICTaBJICHHE apumMeTHuyecKux NeCTBUM 11
U  3HaMeHa- CMEIIIaHHOM poOu B | pallMOHAIU3aIMH BHIYUCICHUH.

TEJISIMU BuJie HenpaBuibHOW | [IpeacTaBasATh cMeriaHHyto 1po0b B

30. | Henenue IpoOU 1 BBIZICIICHUE | BUJC HEMPABWIHBHOM M BBIJICIATH LETYIO
HaTypaJIbHbIX LeJI0W YacTH 4YHCIa | YacTh YMCIIA U3 HEMPaBUIbHOM IpoOu.
YHUCeNl U W3 HENPaBUJIbHOU PemaTe TEKCTOBBIE 324U
Ipoou Ipoowu. apuMETHYECKUM CTIOCO00M,

31. | Cmemannbie Pemienne OCHOBHBIX | MCIIOJIB30BATh 3aBHCUMOCTH MEXIY
qrcia 3a/1a4 Ha JpooH. BeJIMYMHAaMU (CKOPOCTb, BpeMS,

32. | Cnoxenue u Penienne TEKCTOBBIX | pacCTOSIHUE, IIeHa, KOJIMYECTBO,
BBIYMTAHUE 3ama4y  apu@MeTHu- | CTOUMOCTh U JIp.): AHAJHM3UPOBATH U
CMEIIIaHHbIX YECKUM CII0COO0M. OCMBIC/IUBATH TEKCT 3ajauu,
qucen Hcnonb3oBanue npu | mepeopMyJIMpoBaTh YCIOBUE,

pelIeHny 3a1a4
TaOJMUIL M  CXEM.
Pemenue 3anau,

COJZIepKAIlUX  3aBHU-
CHMOCTH, CBS3bIBa-
IOIIME  BEIUYUHBL
CKOpPOCTB,  BpeMms,
paccTosiHHe;  IIeHa,
KOJIMYECTBO,

CTOMMOCTh

H3BJIEKaTh HEOOXOIUMBIE TaHHEBIE,
YCTaHABJIUBATH 3aBUCIMOCTH MEXTLY
BEJIMYMHAMHU, CTPOMUTH JIOTHYECKYIO
LENOYKY PaCCyKICHHA.
MoaeanpoBaTh X0/1 PEIICHUS 3a]]a4H C
MOMOIIBIO PUCYHKA, CXEMBI, TAOTHUIIBL.
IIpuBoauTH, pa3éupaThb, OLIEHUBATH
pa3IMyHbIe pEHICHUs, 3a1CH PEIICHUI
TEKCTOBBIX 3a7ad.

KpuTHyecku ouleHMBATh TOTYYCHHBIN

pe3ynbTar, OCYILECTBJIATH
CaMOKOHTPOIIb, TPOBEpPSAS OTBET Ha
COOTBETCTBHE  YCJIOBHUIO, HAXOAUTH
OIIINOKH.

3HAKOMHMTBCS C UCTOPUEH Pa3BUTHS
apu(METHKH
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Kontponbhas 1 | Temsr 29-32 KontponupoBare u OLIEHUBAaTH CBOIO
pabota Ne 8 paboTy; CTaBUTh IENH HA CIIEAYIOIIHA
sTan o0y4eHus
33. | OcHoBHOE 1 | OcHOBHOE CBONCTBO | POPMYJIMPOBATH, 3ANIMCHIBATH C
CBOICTBO Ipoou. NOMOLIbI0 O0YKB OCHOBHOE CBONCTBO
npoou Coxkpaiiienue OOBIKHOBEHHOU JPOOH; HCMOIb30BATh
34. | CokpaieHue 2 | mpoOeii. OCHOBHOE  CBOWCTBO  JpoOm  JyIs
npooeit [IpuBenenue COKpanieHus ApoOeil U MpuBeICHUS
35. | [IpuBenenue 3 | mpobu K HOBOMY | IpoOM K HOBOMY 3HAMEHATEIIO.
npobeit K 3HaMEHATEJIO. BbINoJHATH apudmeTnyecKkue
obmemy Cnoxenue U | JedcTBUS c 0OBIKHOBEHHBIMHU
3HaMEHATeJI0 BBIYHTAHHE ApoOel | IpoOsSMU; MPUMEHATH CBOICTBA
36. | CpaBHeHue, 5 apu(METHIECKUX TCHCTBHMA IS
CIIO)KEHUE U paIMoOHATN3allUY BBIYUCIICHHIA
BBEIYHTAHUE
npoOeit c
pa3HBIMHU
3HaMeHaTes
MU
KonTtponbHas 1 Temnr 33-36 KoHTposmpoBaTe ¥ OILIEHMBATh CBOIO
pabota Ne 9 paboTy; CTaBUThH IENHU Ha CIEIYIOITUN
sTan 00y4eHust
37. | YMHOXCHUS 2 | YMHOXeHHUE U | BbIOJHATH apudmernyeckue
npooei JIEJICHHUE TpoOeii; JAeHCTBHS ¢ OOBIKHOBEHHBIMHU JIPOOS-
38. | Haxoxnenue 4 | B3aumMHO-0OpaTHbIE | MH; NPHMEHSITh CcBoiicTBa apudme-
YaCTH LIEJIOTO npobu. Pemenue TUYECKUX JACUCTBUI ISl pallAOHATIH -
39. | Henenue 2 OCHOBHBIX 3aJad Ha | 3aIlUM BEIYHCIICHHI.
npooei po0wu. PemaTh TEKCTOBBIE 337291, COTCPIKA-
40. | HaxoxxneHue 4 Haxoxxnenune wyactu | mue apoOHbIC JaHHBIC, W 3a/Jayd Ha
Lenoro 1o LEJIOTO U 1IeJIOTO HAXO0/IEHWE YacTHU 1LIeJIOT0 U LIEeJIOTO 10
€ro 4actu €ro 4acTH; BBISIBJSITb UX CXOACTBA M
pa3nyus.
OnepupoBaTh JpOOHBIMU YHCIAMHU B
pealbHBIX )KU3HEHHBIX CUTYaIIHSIX.
3HAKOMHUTBCH C HCTOPUEN PA3BUTHS
apuMETUKH
KontponbHas 1 | Temsr 3740 KoHTposimpoBaTh U OLIEHHBaTh CBOIO
pabota Ne 10 paboTy; CTaBUTH IIeNIM Ha CJEIYIOIIUN
9Tan 00y4eHus
8 6.| 34
JlecaTHUHBIE
Apoou
41. | Hecsatuunas 2 | Hecatuunass 3amuch | [IpeacraBiasitb JeCATHYHYIO ApoOb B
3anmch Ipooeii. BUJE  OOBIKHOBEHHOW, YHTAThb H
apooeit [IpencraBnenue 3aNMChIBATH, CPABHUBATH JICCITHYHBIC
42. | CpaBHEHHE 3 | necaTu4yHOM ApoOH B | IpoOH, Mpemriaratb, 000CHOBBIBATH H
JECSITUYHBIX Bune 0OBIKHOBEHHOI.| 00CYKIATh CHOCOOBI YIIOPSIOYHBAHUS]
npobeii N3o6paxenue JECSITHUHBIX APOOEH.
43. | Cnoxenne u | 5 | gecatuunbix npobeii | MU300paxkaTh  gecsATHUHBIE  JpoOH
BBIYUTAHUE TOYKaMH Ha TOYKaMH Ha KOOPJIUHATHON MPSIMOIA.
JECSITUHYHBIX YUCIIOBOM  MNpsAMON. | BLIIBIAATH CXOACTBA M Pa3jinyus
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apobeit CpaBHeHue NpaBUi ApUPMETHIECKUX ACHCTBUI C
44. | OxpyrieHue JECATUYHBIX APOOEH. | HaTypaIbHBIMU quclaMu u
YHUCEII. Apudmernueckue JECSITHYHBIME JIPOOSIMU, OOBSICHSITD UX.
IIpukunka JNEUCTBHUS C IECATUY- | BBINOJHATH apupmeTHyecKue
HBIMH JJPOOSIMH. JNCUCTBUS C JCCATHUYHBIMH JPOOSIMH;
Oxkpyrnenue BBINOJHATh TPUKUAKY M OIEHKY
HATypaJbHBIX YUCEJI. | PE3yJIbTaTa BHIUYMCICHUH.
Oxpyrienue IIpumensTe cBoiicTBa  apudmeTH-
JECSITHYHBIX APOOCH. | YSCKUX EHCTBUH ISl pallMOHAIN3AIHN
Pemienne TEKCTOBBIX | BBIYMCICHUU.
3a/1a4 apupMeTr- | 3SHAKOMHUTHCHA C MCTOPHUEN pPa3BUTHUSA
YECKUM CII0COO0M. apupMeTUKU
Hcnone3oBanue npu
pelieHnu 3a1a4y
TaOJIUI] ¥ CXEM.
Pemenne 3ajad,
COJIepKAIINX
3aBHCHUMOCTH,
CBSI3BIBAIOIIINE
BEJIMYUHBI: CKOPOCTb,
BpeMsl, PpacCCTOSTHUE;
IIeHa, KOJIMYECTBO,
CTOUMOCTD
KonTtponbHas Tembr 41-44 KoHTposmmpoBaTh M OILIGHHBATh CBOIO
pabota Ne 11 pabory;
CTaBUTh 1I€JIM Ha CIEAYIOUIMI JTamn
00y4eHUs
45. | YMHOXeHue Apudmernueckue BeinoHATH apupMeTHIECKre
NECITUYHON NEUCTBUSI  CHECATH- | IEUCTBHUS C JIECATUYHBIMU JPOOSIMU;
IpoOu Ha YHBIMU JAPOOSIMHU. BBINOJIHATh NPUKUAKY H  OLEHKY
HaTypaJlbHOE Pemienne TEKCTOBBIX | pe3ylibTaTa BBIUMCICHUIA.
YHCIIO 3a1a4 apupmeTu- [IpumeHsTH cBOlicTBa apudmernyec-
46. | Jlenenue YECKUM CIIOCOOOM. KUXJICUCTBUM JJIsI pallMOHATIN3AIIUN
JNECATUYHOMN Hcnonb3oBaHue mpH | BEIYUCICHUU.
npobu Ha pelieHnu 3amau | PemaTh TekcTOBBIC 3a7a4u apuMeTH-
HaTypaJlbHOE TaOIUI] U CXEM. YECKUM CIOCOO0M, HCI0JIb30BATh
YHCIIO Pemenue 3anauy, 3aBHCHMOCTH MEX]ly BETUYMHAMHU
47. | YMHOXeHue CoJIepKaIINX (CKOpOCTb, BpeMsi, pacCTOSIHUE; 1IeHA,
Ha JIeCATUY- 3aBUCHUMOCTH, KOJMYECTBO, CTOUMOCTb H JIp.):
HYIO JIpO0b CBSI3BIBAIOIIILE aHAJIM3MPOBATH U OCMBICIUBATH
48. | [lenenne Ha BEJIMUMHBI:CKOPOCTh, | TEKCT 3a/Ja4yd, MNepedopMyJIupoOBaATH
JECATUUHYIO BpEMS, PACCTOSHUE; | yCTIOBUE, W3BJeKATh HEOOXOIUMBbIE
IpoOb 1I€Ha, KOJIMYECTBO, JTAaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTHU

CTOMMOCTD

MEX1y BEIMUMHAMU, CTPOUTH JIOTHYEC-
KYIO LIENIOYKY PaCCyKICHHM.
MopenupoBaTh X0 pEICHU 3aJa41 C
MOMOIIIBIO PUCYHKA, CXEMBI, TAOJIUIIBI.
IIpuBoauTSH, pa30upaTh, OEHUBATH
pa3IMYHbIE PEIICHHUS, 3alIUCU PELIEHUM
TEKCTOBBIX 3a/Jau.

KpuTnuyecku oueHUBATh MOTY4YECHHBIN
pE3YJBTaT, OCYMIECTBJSTH CaMOKOHT-
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pOJIb, IPOBEPSISI OTBET Ha COOTBETCTBUE
YCIIOBUIO, HAXOAUTH OIINOKU

KonTposibHas 1 | Temsr 45-48 KonTposmpoBate u OIIEHHBaTh CBOIO

pabota Ne 12 paboTy; CTaBUTh LENHU HA CIEAYIOILIUM
aTan 00y4eHus

8 7.

HNucrpymen-

Thl VISl BbI-

YHCJIeHUHA U

H3MepPeHH i

49. | Kanbkynarop 3 | Yron. [Ipsmoii, Pacno3naBath U U300pakaTh Ha

50. | Buapr yrnos. | 4 | ocTpblid, Tynoi u HenuHoBaHHOM 50  Buael  yrios.
UepTéxHbIi pa3BEépHyThI  yriubl. | Yepréxupii 4 4 u kineryatoil OGymare
TPEYroJIbHUK Nsmepenue n PSIMOM, OCTPBIN, TYIIOW, Pa3BEPHYTHIN

51. | U3mepenue 3 | mocTpoeHue YrioB C | yIibl; CPABHUBATH YTJIbL.

YTJIOB. MTOMOIIBIO 3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS

Tpancnoprup TpaHCIIOPTHpa apupMeTHKu

KonTposbHas 2 | Temsr 49-51 KonTposmpoBarh M OlLIEHUBAaTh CBOIO

pabota Ne 13 paboTy; CTaBUTh L€ Ha CIIEAYIOIIHA
sTan 00y4eHus

IloBTOpenue | 11

Hrorosoe 10 | IloBTOpeEHue Bo14uciasaTh 3HaUEHUS BBIPAKECHU,

MOBTOpPEHHUE OCHOBHBIX TOHATUH | COEPXKAILUX HATypaJlbHbIE YUCIA,

Kypca U METOJIOB Kypca 5 | OOBIKHOBEHHBIE U ACCATUYHBIE APOOU,

MaTEeMaTHKH KJ1acca, 0000IIeHHE | BBITIOJHATH MPeoOpa30BaHUS YHCET.

5 Kknacca 3HAHUM Bpi0upath cnmocod cpaBHEHUS YHCEll,
BBIYMCIICHUH, IPUMEHSATh CBOMCTBA
apuMeTUUECKUX ACUCTBUN TSt
paloHaIN3auU BHIYUCICHUH.
OcyuiecTBJISTH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX NEUCTBUHI g1
CaMOTPOBEPKY pe3yIbTaTa BEIYUCICHUH.
Pemarts 3a1a4u U3 peaabHON )KU3HU,
NPUMEHAThL MaTeMaTH4YecKHe 3HAHUS]
JUIS pelleHus 3aJa4 U3 JPYrux y4eOHBIX
PEIMETOB.

Pematp 3a1auu pa3HbIMH CIIOCO0aAMH,
CPAaBHUBATH CIOCOOBI PEIICHUS 3a/1a4H,
BBIOMPATH PANMOHAJIbHBIN C1I0C00

Urorosas 1 | Temsr 1-51 KoHTponupoBaTh M OLIEHUBATH CBOIO

KOHTPOJIbHAs paboTy; CTaBUTH IIENIM Ha CJEIYIOIIUN

pabota y4eOHBIH roJ

No 14

Hroro | 170
Maremartuka. 6 kiaacc (170 49)
Ne Tema Koua- IIpeamerHoe XapaKTepucTHKA NeATe1bHOCTH
BO coJepixaHue o0yyawommxcst
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| yacos |

T'maBa 1. CMelIaHHBIE YUCTIA

8 1
Broruucienuns u
U3MepeHust

23

IToBTOpEHUE
Kypca
MaTeMaTHKU
5 KJacca

Apudpmernueckue
JICHCTBHS C MHOIO3HAY-
HBIMH HATYpaJbHBIMH
yuciaamu. Mcmonn3oBaHne
npu BBIYUCICHUSX
MEePEMECTUTETHHOTO u
COYETAaTCILHOTO CBOMCTB
CIIOXKEHHSI U YMHOXKEHHUS,
pacrpeaenuTeaTbHOTO
CBOMCTBA YMHOKECHHS.
OxkpyriieHre HaTypaJlbHBIX
JHCe.
Hemutenun wu
qJHpca.
JlenumocTth
MIPON3BEICHHS.
CpoiictBa apudmerniec-
KHUX JEHUCTBUH.
dopmysl;popMyITbl
nepuMeTpa H - IUIONIAIn
MPSIMOYTOJIbHUKA,
KBaJIpara, o0Béma
napajuiesenuneaa u Kyoa.
OOBIKHOBEHHAS TpoOBb,
OCHOBHOE€ CBOWCTBO JIpoOH,
COKpaIieHue Apooei.
CpaBHEHHE U YIOPSAIOYH-
BaHHE JIpoOei.
Apudmernueckne
IEWCTBUA U  YKCIIOBEIE
BBIPaKCHUS C
OOBIKHOBEHHBIMH u
JECATUYHBIMU APOOSIMHU.
Harnsgaeie  npencrarie-
HUS O (Gurypax Ha IJOC-
KOCTHU: TOYKa, IpsMasd,
OTPE30K, yd, yroJl,
JIOMaHasi, MHOTOYT OJIbHUIK,
YeThIPEXYTOJIbHUK,
TPEYrOJIbHUK,0KPY>KHOCTb,

Kpyr

KpaTHbIE

CyMMBI H

BeinmoiaATs, apupmernyeckue
AEeMCTBUA C MHOTIO3HAYHBIMHU
HaTypaJbHbBIMH YHCIIAMU,
HAXOAUTh 3HAYEHHUS] YHUCIOBBIX
BBIpQXCHUI cO ckoOkamu U 0e3
CKOOOK; BBIYHCJISATH 3HAYEHUS
BBIPAKECHU, COJIepKAIINX
CTEIICHH.
Hcnoab3oBarb
BbIYMCJICHUSIX
MePEMECTUTEIBLHOE u
coYeTaTeNbHOe
CBOMCTBA
YMHOKEHMUS,
pacupenenuTeNbHOE CBOMCTBO
YMHOKEHUS OTHOCHUTEIILHO
CIIOKEHUS, CBOMCTBA
apuMeTUYECKUX JCHUCTBUH.

npu

CJIOKCHHUA n

HUccaenoBarb CBOMCTBA
JEeIMMOCTH CYMMBI u
MIPOU3BEACHUS YHUCEIL.

3anucbIBaTH dopmynbi:
nepuMerpa U ionaau

NpsIMOYTOJIbHHUKA, KBa/IpaTa;
BBINOJIHATh BbIYMCJIEHHS TI0
3TUM

dbopmymnam.

CpaBHUBATDH YTJIBL;
pacnmo3HaBaTh OCTpbIE, MpPSMBIE,
TYIIbIE, Pa3BEPHYTHIC YTIIBI.

BoimosiHaAT, apudmMeTrnveckue
AeiicTBUS C OOBIKHOBEHHBIMU H
JECATUYHBIMU IpoOsIMHU.
Beruncasares 1o  ¢gopmyJiam:
00BEM IPSIMOYT'OJIBHOTO
napajuiejaenumnesa, KyOa;
HCII0JIb30BATh €IMHHULIBI
u3MepeHus o0bEMa.

Pemars 3agmaum  Ha  yacT,

MPOIIEHTHI, HA HAXOXKJIEHUE APOOH
(mporieHTa) OT BEIHYMHBI U
BEJIMYUHEI 110 €€ TpoOu
(mpotieHty), Apodu (TpoIleHTA),
KOTOPBIi COCTaBIIsIET 0J/IHa
BEJIMYMHA OT JIPYTOM.
Pacno3HaBaTh Ha yepTexax u
M300paKeHHsIX, H300pakaTh OT
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PYKH, CTPOMTH C TIOMOIIBIO
UHCTPYMEHTOB (urypy (0Tpe3ox,
JIOMaHY0, TPEYTOJIbHHUK,
IPSIMOYTOJIbHUK)

Cpennee
apupMeTHIecKoe

[TpoueHTsl

[IpencraBnenue
YHUCIIOBOU
uHbOpMaAIUKd B
KpPYTOBBIX
Jyarpammax

Bunast
TPEYTrOJIbHUKOB

Tlonatue
MHO€ECTBA

[TonsiTue MPOLICHTA.
Brrunciienue npoueHra ot
BEJIMYMHBI U BETUYUHBI 10
€€ mpoueHTy. Belpaxenue
IIPOLICHTOB  JECATUYHBIMHU
npo0simu. Perenue 3amau
Ha IIPOLICHTHI. BeIpaxkeHue

OTHONIECHUS BEIHYUH B
MPOIICHTAX.
[IpencraBinenue NaHHBIX C
ITOMOIIILIO JUarpaMM.
Urenue KPYT'OBBIX
JUarpaMm.

Pemenne TEKCTOBBIX
3a1a4  apuPMETHIECKUM
crocooom. Pemenue
3aja4, COJIepKaIINX
3aBUCHMOCTH,
CBSI3LIBAIONINX BEJIMYMHEI:
CKOpOCTb, BpeMsH,
paccTosiHue; IeHa,
KOJIMYECTBO, CTOMMOCTb;
MPOU3BOAUTEIBHOCTD,
BpeMs, O0OBEM pPabOTHI.
| 2B10%050%0003)1 U3MEPEHHUS:
MacChl, CTOUMOCTH;
paccTosiHus, BpEMEHHU,

ckopoctd. CBs3b MEXIY
€AVHHULIAMH  HU3MEpPEHUs
KaXXJ0W BEJIMYHHBI.

Buner TPEYTOJIbHUKOB:
OCTPOYTOJIbHBIMH,
IIPSIMOYT OJIBHBIM,
TYIO YT OJIbHBIN;
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI

OOBSICHATH, YTO TAKOE MPOIICHT,
ynoTpeOasTh 000pOTHI peuu Cco
CIIOBOM «IIPOIEHT». BbIpa:kaTh
MPOIEHTBI B JIPOOSX U JIpodH B
MPOIIEHTaX, OTHOIICHUE ABYX
BEJIMYMH B IIPOICHTAX.
BbIuncaSTh MPOIEHT OT YKcCiIa U
YHCIIO TIO €r0 MPOLIEHTY.
OxpyrasTe JpoOU U TPOIEHTHI,
HAXOJWUTh MPUOIIVKCHHSI YHCEL.
Pemats 3amauym  Ha dacTH,
TIPOIICHTHI, MIPOTIOPIINH, Ha
HaxoXJeHue apoOu (TporeHTa)
OT BEJIMYMHBI ¥ BEJIMIHHBI TI0 €&
Ipodu (mporieHTy), npoou
(mporieHTa), KOTOPYIO COCTABIISIET
OJHA BEIMYMHA OT JApPYrou.
HU3BiaexkaTb uHHPOpPMALMIO U3
TaOJINII u JTuarpamm,
UHTEPIPETUPOBATH TAOIUYHBIE
JTaHHbIE, ONpENeNsATh HauboIb-
niee U HauMeHbIlIee u3
MPEJICTABICHHBIX JTaHHBIX.
Yurath U CTPOMTH KpPYroBbIE
JarpamMmBel;
HHTEPIPeTUPOBATH JIaHHbIC.
HUcnonb3oBaTh HHpOPMALINIO,
MPEJICTABICHHYIO B TaOIUIaX, Ha
auarpamMmax IS pelieHus
TEKCTOBBIX 3aJady M 3aJad U3
peaIbHOM KU3HH.
MopenupoBath X04 pelIeHUs
3aJaud C TOMOIIbI PHCYHKA,
CXEMbI, TaOJIUIIBI.

IIpuBoauTD, pa3ouparn,
OLICHUBATh PA3JIMYHbIE PEILeHMUs,
3allUCH  PELIEHHH  TEeKCTOBBIX
3az1ad.

Kpurnueckn OLICHMBAThH
MIOJIy4YEHHBIN pe3ynbTar,

HaXOJUTh OIIMOKH,0CYILECTBIISATh
CaMOKOHTpPOJIb, IIPOBEPSAS OTBET
Ha COOTBETCTBUE YCIOBUIO.
Pacno3naBartsp, H300paxarth
OCTPOYT'OJIbHBIN, IPSIMOYT OJIbHBIN
TYIOYT OJIbHBIH,paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJILHUKHU.
Beruncasats MIEPUMETD
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MHOTOYT'OJIbHUKA, IUIOIIA/Ib
MHOTOYTOJIbHUKA pa30MeHUEM Ha
OpSMOYTOJbHUKHM, Ha  PaBHBIC
burypsi, UCIIOJIb30BaTh
METPUYECKUE €TUHHIIBI

U3MEPEHUsl UIMHBI W TUJIOIIA[H.
3HaKOMHTBC € HCTOpHeH
pa3BUTHUS ApUPMETUKU

KontponbHas 1 Temsl 1-5 KoHTpospoBaTe H  OLICHMBAaTh
pabota Ne 1 CBOIO paboTy; CTaBUTh LIETU Ha
CJICIYIOIUN dTan 00y4YeHHs
§ 2. HeiictBus | 57
co
CMENIAHHBbIMH
YHCJIAMU
6 | Paznoxenue 2 Hemurenmn w  kpaTHble (DOpMYyIHpPOBATH ornpeaeeHus
qucna Ha YHUCIIa, NMEeNUTeNsT U KPaTHOTO, HauOOJIbIIe;
MPOCTHIE HanOOIBIINIA oOIMi [0 oOIero AeauTelss W HanMeEHb'
MHOKHTEITH JIETATEIb U [ero 00IIero KPaTHoro, MPOCTOTO U
7 | HauGonprmmit 3 HaMMEHBIIIee o0Iee | COCTaBHOTO YHCEJ; HCIOJIB30BATE
o0t 1enuTes. KpaTHOE 9TH TIOHATHUS TIPH PEIICHUH 3a]1ad.
B3aumno I[IpumeHsTH aJITOPUTMB]
MIPOCTHIE YHUCIIA BBIYMCIICHUS] HAauOOJIbILIEro 00IIerd
8 | Haumenbinee 4 JENUTENs] U HauMEHBIIEro oOLerc
o01ee KpaTHoOe KpaTHOT'O JBYX YHCEIl,
HaTypaJIbHbIX QITOPUTM PA3JIOKEHUs 4YHCa Ha
quce MPOCTHIE MHOYKHUTEJIH.
3HAKOMUTBCA ¢  HCTOpHel
pa3BUTHUs aprUMETUKHI
KonTposbnas Tembr 6-8 KonTposnupoBarb U OILICHUBATh
pabota Ne 2 CBOIO paboTy; CTaBUTh LIETH Ha
CIEeYIOINN Tan 00y4eHUs
9 | IIpuBenenue OObIKHOBEHHAs npo6b) CpaBHMBAThL M yHOPAI0YHBATH
npodeit k OCHOBHOE€ CBOMCTBO Jpo0OH, npoodw, BBIOMPAThH crocoo
HauMEHBIIEMY COKpalleHue Apooeii. CpaBHEHHUsI IpoOeii.
oOuiemy CpaBHenue u ynopsanouu- | Bolnmoansitb apudmernuyeckue
3HAMEHATEII0 BaHue Apo0eit. AeiicTBUS C OOBIKHOBEHHBIMU H
10 | CpaBHeHue, ApudmMernueckne  JICUCT- IECATUYHBIMHU APOOSIMU
CIIOKEHHE u BUS M YHCIOBBIE BBIpaXKe-
BBIYMTAHUE HUS C OOBIKHOBEHHBIMU|
0OBIKHOBEHHBIX IpoOsiMu
apooeit
KoHnTponsHas Temsr 9-10 KoHTponupoBaTtb M OLIEHUBATh
pabora Ne 3 CBOIO paboTy; CTaBUThH LIETH Ha
CJICAYIOMIMI ATarn 00ydeHus
11 | HetictBue cio- Apudpmernueckue BeimosnaTs apugmernyeckue
KEHUS U BbIUU- NEUCTBUS U AeiicTBUS C OOBIKHOBEHHBIMU H
TaHUS CMEIlaH- YHCIIOBBIC BEIPAYKEHUS C JIECSITHUHBIMH IPOOSMHU.
HBIX YHCeT OOBIKHOBEHHBIMHU 3HaKOMHTBCSI € HCTopHeil
12 | UtoroBelii  ypok IpoOosiMU pa3BUTHUS apUPMETUKI

110 MaTepuay
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KontposbHas Temsr 11-12 KoHTposmpoBaTe ¥ OLICHMBAaTh
pabota Ne 4 CBOIO PabOTy; CTAaBUTh LENU Ha
CJICAYIOMIMI ATaI 00yJYeHHUs

13 | HeiictBue Apudpmernueckue BeinotHATsL apupmernyeckue
YMHOKEHUS JNEUCTBUSL U 4YMCIIOBBIE | IEMCTBUA C OOBIKHOBEHHbIMU U
CMEIIaHHbIX BBIPQKCHUSI C OOBIKHOBEH- | IECATUYHBIMU JIPOOSIMH.
qycel HbIMU Jpo0simu. Pemenne | MopeanpoBaTh XO0J  peLIEHUS

14 | Haxoxnenue 3a7a4  Ha HAXOXJEHHUE | 3ajaud C [OMOIIbI0 PHUCYHKA,
IpoOu OT Ynca 4acTH OT LIEJIOTO. CXEMbI, TaOJINILIBI.

15 | [Ipumenenwue CoiictBa apudmerndecknx| [IpuBoOUTS, pa3oupars,
pacnpenennTenb JNEeUCTBUIM. OLIEHMBATh PA3JINYHbIE PELICHMUS,
HOrO CBOMCTBA Pemenue TEKCTOBBIX | 3alIUCH  PEIICHUH  TEKCTOBBIX
YMHOKEHHUS 3aja4  apudMeTHyecKuM | 3ajad.

criocoboM. Pemienne Kpurunuecku OLICHUBATDH
3azad, COJIEpIKalUX | MOJy4YEHHBIH pe3yabTar,
3aBUCHUMOCTH, CBSI3bIBAO- | HAXOAUThH OIIMOKHU, OCYILECTBIISTh
IIMX BEJIUYUHBL: CKOPOCTh, | CAMOKOHTpPOJIb, IPOBEPSISi OTBET
BpEMSI, pacCTOSIHME; 1I€HA, | HA COOTBETCTBHE YCIOBHIO.
KOJIMYECTBO, CTOMMOCTh; | Pemiath 3agaum Ha YacTH, Ha
MIPOU3BOIUTENBHOCTD, HaXO0X/IeHHEe APOoOU OT BETUNUHHBI
Bpemsi, 00BEM  paboTHI.
E quan1er A3MEPEHUS:
Macchl, CTOUMOCTH;
paccTosiHuUS, BpEMEHH,
ckopoctu. CBsi3b MEXIY
€AUHULIAMH  HU3MEpEeHUus
KaKIOU BEJIMYNHEI
KonTtponbHas Temsr 13-15 KoHTposmpoBaTh # OILICHHBAaTh
paborta Ne 5 CBOIO paboTy, CTaBUTh II€JM Ha
CIEeIYIOIUN ITan 00y4eHUs

16 | JleiicTBue Apudmernueckue BeinonsaTs apudmeruveckue
JieNieHust NeHCTBUS U AeficTBUA C OOBIKHOBEHHBIMU H
CMEIIIaHHbIX YHCIIOBbIE BBIPAKEHUS C | ACCATUYHBIMU ApoOsimu. Pematb
qrcel O0OBIKHOBEHHBIMU 3a/1a4M Ha YacTH, MPOLICHTHI, Ha

17 | HaxoxnaeHue npoosimu. Pemienue HaxoXJeHue apodu (TpoleHTa)
yycla IO ero 3alad  Ha  HAXOXJEHHUE | OT BEJIUYHUHBI U BEIMYUHBI MO €&
npoou LEJIOTO0 TI0 €ro Ipobu (mpotieHry), npoou

18 | IpoGHbIe JacCTH. CpoiicTBa | (MpoIIeHTa), KOTOPBIA COCTaBISET
BBIPAXKEHUS apumMeTHuIecKux OJIHa BEJIMYMHA OT APYrOM.

IIEUCTBUIA. Pacno3naBarb Ha  4eprexax,
Harnsnueie pPHUCYHKaX, ONUCHIBATH
IIPEJICTaBICHUS O NUpaMHIY, IPU3MY, TIUITHH]ID,
IIPOCTPAHCTBEHHBIX KOHYC, IIap, M300pakaTh HX OT
durypax: PYKH, MOJeIUPOBATH U3 Oymary,
napajuleenuIe], KyO, | TUIACTUIINHA, TPOBOJOKU M Jp.
npusMa, I[IpuBoauTH NPUMeEPHI
nupamuja. M3o0paxeHue | 0ObEKTOB OKPYKAIOLIETO MHpA,
IIPOCTPAHCTBEHHBIX uMeroIuX (GOpMbl  Ha3BaHHBIX
¢uryp. IIpumepsr Tel.

pa3BEpPTOK Hcnonb30BaTh TEPMHHOJIOTHIO:
MHOTOTPaHHHUKOB, BEpILNHA, pedpo, I'paHb,
UIHH]IpA OCHOBAHUE, BBICOTA, painyc u
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u  konyca. Co3znanue
MOJEIIeN
IPOCTPAHCTBEHHBIX (pUTYp
(u3 Oymaru,

IPOBOJIOKH, TUTACTHIIMHA

u p.)

JuaMeTp, pa3BEPTKA.
Pacno3HaBathb pa3BEépTKu
napajienenunena, Kyoa, mpu3Mel,
IUPAMM/JIbl, KOHYCA, [IWINHAPA;
KOHCTPYMPOBAaTh JIaHHBIE Tela
W3 pa3BEPTOK, CO3MaBaThb MX
MOJETIN.

Co3naBarb MojeIun
POCTPAHCTBEHHBIX  uryp (3
OyMmaru, poOBOJIOKH, TIJIACTHIIMHA
u p.)

3HakoMHuTBCH  C
pa3BUTHSI apuPMETUKU

HCcTOpHel

KontponbHas 1 Tewmsr 16-18 KoHTposmpoBaTe # OLICHMBAaTh

pabota Ne 6 CBOIO paboTy; CTaBUTh LIETU Ha
CJIETYIOIIUN dTan 00y4IEeHUS

8 3.119

OTHOmIEHUST W

NPONOPUUH

19 | OrHomeHus 5 Otnomenune. Jlenenne B | CocTaBJATHL  OTHOIICHHS U

20 | IMponoprmun 2 JTAHHOM OTHOIIEHWH, | TIPOTIOPITUH,

21 | Mpsimas nl3 npornopuus. [IpuMeHeHne | HAXOAMTH OTHOUIEHHE BEJIMYMH,
obparHas MPOMOPLUMNA MpPU pElIeHUH | ACTUTh BEJIWYMHY B JaHHOM
MpOoNMopUHOHAIb 3aaa4. OTHOIIICHUU.

HBIE Pemrenne 3anmau, cBs3aH- | 3BHAKOMMTBCA € HCTOpHeid
3aBUCHUMOCTHU HBIX C  OTHOIIEHHUEM, | pa3BUTHs apuPMETUKN
MPONOPLHUOHAIBHOCTHIO
BEJIMYMH,  IPOLIEHTaMH;
pelIeHre OCHOBHBIX 3ajay
Ha JIpoOu U MPOIICHTHI
KontponbHas 1 Tembr 19-21 KoHTposmpoBaTh # OILICHHBAaTh
pabota Ne 7 CBOIO paboTy; CTaBUThH LIETH Ha
CIEeIYIOIUN ITan 00y4eHUs

22 | MacmTab 2 Macmita6.  Cummerpusi: | Haxonutn

23 | Cummerpust 2 HEHTpajIbHasl, IKCNEPUMEHTAIbHBIM MMy TEM

24 | JTnuna 3 oceBas W  3epKalibHas | OTHOILICHHUE JJIMHBI OKPYKHOCTH K
OKPYKHOCTH CUMMETpPHUH. e nuamerpy.

TLI0mAb [TocTpoenue HNurepnperupoBarh MacmTald Kag
kpyra. Lllap CUMMETPUYHBIX QUTYP. OTHOIICHHE BEIWYHH, HAXOAUTH
[Tpubmmxénnoe MaciiTald TMiiaHa, KapThl U BBIYKCH
U3MEpEHUE JITHHbI JAATh ~ PACCTOSIHUS,  UCIOJIb3YS
OKPY)XHOCTH,  IUIOIIAJ M | MaciTao.
kpyra. lllap u Pacno3sHaBaTh Ha yeprexax u
cdepa U300paKeHHsIX, H300paxkaTh OT

PYKH, CTPOMTb C IIOMOILBIO
UHCTPYMEHTOB (urypy (oTpesox,
JIOMaHyI0, TPEYTrOJIbHHUK,
IPSAMOYTOJIbHUK, OKPY>KHOCTB),
CUMMETPHUYHYIO JTAHHOM
OTHOCHTEJIBHO MPSIMOM, TOUKH.
Haxoauth npuMepbl CUMMETPUH
B OKPY>KAIOILIEM MUDPE.
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MopenupoBars u3 Oymaru JBe
burypsi, CUMMETPHUYHbIE
OTHOCHUTEJIBHO IIPSIMOI;
KoncTpyupoBars reomerpuyec-
Khe KOH(UTypamuu, HUCHOIb3Ys
CBOWCTBO CHUMMETpUH, B TOM
YuciIe C TOMOUIBIO IU(PPOBBIX
pecypcoB.

HccaenoBarb CBONCTBA M3y4YEH-
HBIX  (QUTyp, CBs3aHHBIE C
CUMMETPHUEH, UCITONB3YS
HKCIIEPUMEHT, HaOIIOJICHUE,
MOJIEIUPOBAHUE.
O0ocHOBBIBATH, ONPOBEPrarhb C
MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUHN
buryp.

3anuceiBaTh (POPMY.JIbI: JIINHBI

OKPY)KHOCTH, IUIOIIAIH Kpyra;
BBINOJIHATG BBIYMCJIEHUS] TIO
3TUM hopMyaam
KontponbHas 1 Tewmsr 22-24 KoHTposmpoBaTe H  OLIEHMBaTh
pabota Ne 8 CBOIO paboTy; CTaBUThH LIETH Ha
CJICMYIONINN dTan 00yICHHS
I'naBa 2. PanmoHajibHbIE YHCIA
§ 4. HdeiictBus c | 35
PalMOHAJIb-
HBIMH YMCJIaMH
25 | IlonoxutensHbIe | 3 [TonoxxuTenpHbIC u | [IpuBOAMTL NPUMEPBI HCIIOJIb-
U OTpULATElb- OTpHLIATENIbHbIE 30BaHMsI B  PEAIbHOM  KM3HU
HbIE YHcIa yucna. Llenble  4uncna. | MONOXKUTENBHBIX M OTpHULATEN-
26 | IIpotuBomomnox- | 2 Monyns uncia, BHBIX YHCEII.
HbIE yHcIa reoMeTpuyecKas M3o00paxkaTe  1einble  yucia,
27 | Mopynb uucia 2 UHTEPIPETALHNS MOJIOKUTEIIbHBIE U OTpHIIA-
28 | CpaBHeHHe 3 Moyist uuciia. CpaBHEHUE | TeJIbHBIE YKCiIa TOUKaMH Ha
MOJIOKUTEJIBHBIX YqUCCJI. YHUCJIOBOU IIPAMON, HUCIIOJ/IB30BATH
U OTpHIATENb- Hunuuap, Konyc, map YHCIIOBYIO IpSAMYIO Ui
HBIX YHCEel CpaBHEHUS YuCell.
29 | UzMmenenue 2 IIpuMeHATH MPpaBWJIa CPABHEHHUS,
BEJIMYUH yHOpPSiA0UMBATBL II€JIble 4YHCIIa,
HAXOAUTh MOJTyJIb qucia.
3HAKOMHUTBCI €  HCTOpPHeil
pa3BUTHs apuPMETUKU
KoHnTponsHas 1 Temsr 25-29 KoHTponupoBaTtb M OLIEHUBATh
pabota Ne 9 CBOIO PabOTy; CTAaBUTh LENU Ha
CJICAYIOMIMH 3Tar 00ydeHus
30 |Cnoxenue 2 Apudpmernueckue DopMyTHPOBATH NnpaBuJia
MOJIOKUTENBHBIX U NecTBUS C BBIUMCIIEHUS C TOJOXKHUTEIbHBIMU
OTPHILIATEIBHBIX HOJIOKHUTETHLHBIMU U |HU OTPULIATENbHBIMU  YHCIAMHU,
qucen ¢ MOMOIIBIO OTPHLIATEIHBIMU HAXOJAUTh 3HAYEHHUS YHCIOBBIX
KOOpAMHATHON YHUCIAMU. BBIpaKCHUH, coJiepKaIuxX
npsIMOi JICWCTBUSL C TIOJIOKUTEIbHBIMU H
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31 | Cnoxenue 2 OTPHULIATEIIbHBIMU YHCIIAMHU.
OTpHULIATEIIBHBIX IIpMeHATH CBOMCTBA CIOKECHUS
qucel u YMHOXEHUS TUTST

32 | Cnoxenwue yucen | 3 npeoOpa3oBaHUs CyMM U
C pa3sHbBIMU IIPOU3BEICHUN
3HaKaMu

33 | JleiicTBue 3
BBEIYMTAHUS
KonTtponbsHas 1 Temsr 30-33 KoHnTponupoBatb M OLIEHUBATh
pabota Ne 10 CBOIO paboTy; CTaBUTh LIETU Ha

CJIETYIOIIUN dTan 00y4EeHUS
34 | HeiictBue 3 Apudmernueckue aelcT- | BerumcasaTs 3HAYEHUS
YMHOKCHUS BUS C MMOJIOKUTEITHLHBIMH U | BBIPAKCHHUIA, COJIepKaITIX
35 | HeiictBue 3 OTPUIIATEITLHBIMU OOBIKHOBEHHBIE U JICCATUUHBIC
JIETICHUS yuciaamu. JlpobHoe uucio | npodu, BBITIOJIHATH
36 | Patmonanbable | 2 KaK pe3yabTaT JeNIeHUs. | MpeoOpa3oBaHus APOOEH,
yucna [IpencraBnenue necsATH4Y- | BHIOMPATh CHOCO0, NMPHUMEHATH
37 | CeoiicTBa 2 HOU JpoOu B BUJE OOBIK- | CBOMCTBA apu(pMETHIECKUX
NeHCTBUI ¢ HOBEHHOH npoou U | IEUCTBUM U1l palMOHAIA3ALINN
panroHaJIbHBIMU BO3MOXXHOCTB IPCACTABJIC- BBIYUCJIEHUI.
qHCIaMu HUS 0OBIKHOBEHHOM nipoou | [IpeacraBasTh JICCSITHYHBIC
B BHJC  JIECATUYHOH. | qpoOW B BHUAE OOBIKHOBEHHBIX
OneHka W  TPUKHUIKA, | JpoOel M OOBIKHOBEHHBIC B BHJIC
OKpYTJIEHUE pe3yNbTaTa. JECSITUYHBIX, UCMOJIb30BATh
[Ipumenenue OykB Uil | DKBUBAJEHTHbBIE
3aliCl  MaTeMaTHYeCKUX | MpeAcTaBJIeHHMs IPOOHBIX
BBIpaYKEHUI U | 4Kcel MpU UX CPAaBHEHUH, TIPU
PEIOKEHUH. BBIYHCIICHUSIX.
Pemenue JIOTUYECKUX | SHAKOMHUTBCS € HCTOpHei
3amad. Pemenue 3amau | pa3BuTHUS apudMETUKH
nepedbopom BCEX
BO3MO>KHBIX BAPUAHTOB

KonTtponbHas 1 Tembr 34-37 KoHTposmmpoBaTh # OILICHHBaTh

pabora Ne 11 CBOIO paboOTy, CTaBUTh IEIW Ha

CIEeNYIOINN ITan 00y4eHUs

§ 5. Pemenne | 13

YPaBHEHUil

38 | PackpbiTie 2 BbykBennbie BoipaxkeHus u | Mcnosib3oBaTh  OYKBBI s
CKOOOK YHCIIOBbIE  IOJACTAHOBKHU. | 0003HAYEHHS YMCEN, MPHU 3aMUCU

39 | Koadpdunuent 3 N3o6paxxenue umncen Ha MaTEeMaTHYeCKUX  yTBEPKACHU,

40 | [TomoOHbIE 2 KOOPJMHATHOM  TPSIMOM. | COCTaBISATh OYKBEHHBIE
cllaracMble UncnoBbie MPOMEKYTKU BBIPYKEHUS 110 YCIOBHIO 3324 H.

HccaenoBatb HECJIOKHBIE
YHCIIOBbBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBHI IS

UX 3aIUCH.

BoI4ucasaTh YuCIOBOE 3HAUCHHE
OYKBEHHOTO  BBIPKEHUS  TpHU
3a/IaHHBIX 3HAYEHUSIX OYKB.
3HaKOMHUTBCSI €  HCTOpHMei
pa3BUTUS APUPMETUKI
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KontposbHas 1 Temsr 38—40 KoHTposmpoBaTe ¥ OLICHMBAaTh
pabota Ne 12 CBOIO PabOTy; CTAaBUTh LENU Ha
CJICAYIOMIMI ATaI 00yJYeHHUs
41 | Pemienue 4 bykBenHbIE paBeHncrBa, Haxoaurhb HEU3BECTHBIN
ypaBHEHUU HAaXO0J/IEHUE HEU3BECTHOT'0| KOMIIOHEHT apu(METHIECKOTO
KOMIIOHEHTA. JICUCTBUA.
CocraBnenne OykBeHHBIX | MoAeJMPOBAaTh XOJ  pEIICHHS
BBIPKEHUI IO YCJIOBMIO | 33Jjaud C IIOMOIIBIO PHUCYHKa,
3a71a4H. CXEMBI, TaOIUIIBL.
Pewenne 3anau, conepxa- | [IpuBoauTs, pa3ouparhb,
HIMX 3aBHCHUMOCTH, | OLIEHUBATH PA3JIMUHBIC PEIICHUS,
CBSI3BIBAIOIIMX BEIMYMHBL: | 3alTUCH  PEIICHUA  TEKCTOBBIX
CKOPOCTh, BpeMsl, paccTosi- | 3ajau.
HUE; 1IeHa, KOJIMYECTBO, Kputuuecknu OlleHMBATh
CTOMMOCTb; MOJIy4YEHHBIH pe3yabTar,
IIPOU3BOIUTEIBHOCTD, HAXOJIUTh OIIMOKH, OCYIIECTBIIATh
BpeMsi, 00BEM palbOTHI. | CAMOKOHTPOJIb, IPOBEPSS
Emuaute M3MEPEHUS: | OTBET HA COOTBETCTBHE YCIOBUIO
Macchl, CTOUMOCTH;
paccTosiHUS, BPEMEHHU,
ckopoctH. CBsA3b MEXIY
eIMHUIIAMA  W3MEpPEHUs
KaKI0W BEJIMYHMHBI
KonTposbnas 1 Tema 41 KonTponupoBarh U OILICHUBATh
pabota Ne 13 CBOIO paboOTy, CTaBUTh IENU Ha
CJICTYIOINHN dTan 00yJIeHHs
8 6. 11
Koopaunartsi
HA MJIOCKOCTH
42 | llepnienauxymsip | 2 Bzaumuoe pacnonoxxenue Pacmo3dHaBaTh — Ha  uepTexkax,
HBbIE MPSMBIC JBYX IPSIMBIX Ha pUCYHKax  Cllyyad  B3aUMHOTO
43 | IlapannenbHble | 2 IJIOCKOCTH, MAPAJUIEIbHBIE [PACIIOJIONKEHUS ABYX IPSIMBIX.
MpsSMbIE IpsIMBIE, M300paxaTh c IMOMOIIbIO
44 | KoopauHaTHast 3 HEePIEeHIUKYISPHbIC YEepTEKHBIX HMHCTPYMEHTOB HA
IJIOCKOCTh npsiMbIE. HEJIMHOBAHHOM M KieTyaTol Oymare
45 [IpencraBnenue 3 Hp}IMOYFOHLHaH CHUCTEMaA [IBE€ IepeceKarounecs
YUCJIOBOM KOOpJMHAT Ha psiMbIE, 1iBE napasuieNbHbIe
uaOpMaMK Ha wiockoctd. KoopauHatel mpsiMble, CTPOUTH MPSMYIO,
rpadukax TOYKM Ha  IUIOCKOCTH, [EPIECHIUKYISIPHYIO TaHHOM.
abcuucca 1 OpAUHATA. I[puBoauTH NpUMepbl

[locTtpoenne  TOYeK U
¢uryp Ha KOOpIMHATHOM
IUIOCKOCTH.
YeTpIpEXYroJIbHUK,
IPUMEpBI
YETBIPEXYTOJIBHUKOB.
[IpssMOyronbpHUK,
KBaJpar: HCIOJb30BaHUE
CBOWCTB CTOPOH, YIJOB,
IyaroHanen.
N3ob6paxenue
reoMeTpUYecKuX Guryp

NapajjieIbHOCTH M TEepHEeHIUKY-
JISIPHOCTH NPSIMBIX B IIPOCTPAHCTBE.
Pacnio3HaBaTh B MHOTOYTOJIbBHUKaX
NEPIEHIUKYIAPHBIE W Iapaljiellb
HbIE CTOPOHBI. M300paxkary|
MHOTOYI'OJIbHUKHA C TapaJuleIbHbIA
MU, TIEpIEHANKYIISIPHBIMU
CTOPOHAMH.

OO0BACHATL M MJLIIOCTPHPOBATH|
NMOHSITHE TPSMOYTOJIbHONW CHUCTEMB]
KOOpJAUHAT Ha IUIOCKOCTH,
MCII0JIb30BATh TEPMHHOJIOTHIO;
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HA HEJIMHOBAHHOW Oymare
c UCIIOJIb30BaHHEM

UUPKYJIS, TUHEUKH,
YTOJIbHUKA,
TPaHCIIOPTHPA.

[TocTpoenus Ha KneT4aTOM

Oymare.

W3mepenue u nocrpoeHue
YIJI0B c IIOMOUIBIO

TPaHCIOPTHPA

CTPOUTH Ha KOOPAWHATHOM
[UIOCKOCTH TOYKH M (UTYPHI TIO|
3aJJaHHBIM KOOpAWHATaM, HAXOAUTH,
KOOPAWHATHI TOYEK.

IM300pakaTh Ha HEIIMHOBAHHOW U
KJIET4aToil Oymare ¢ HCIOJIb30Ba
HUEM YepTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JaAHHBIMU
CBOWMCTBAMMU: C IapAJICIIBHBIMH,
nepreH UK YIIPHBIMH, PaBHBIMH
CTOPOHAMH, TPSMBIMH YIJIaMH U]
1p., paBHOOEIPEHHBIN TPEYTrOIbHUK.
Ipeanaratb U 00CYKIaTh|
CI0CO0bI, AITOPUTMBI TIOCTPOEHUSI.
McciienoBars, HCIIOJIb3Ys
DKCIIEPUMEHT, HaOII0AEHHE,
MOJIETMPOBAHNE, CBOCTBA
MPSIMOYTOJTHbHHKA, KBaJpara,
pa3buBaTh Ha TPEYTOJIBHUKH.
O00CHOBBIBATH, ONPOBEPraTb (¢
MOMOTIIBIO KOHTPIPUMEPOB
YTBEPXKICHUS O TMPSIMOYTOJbHHKE,
KBaJpaTe, pacno3HaBaTh BEPHBIC N
HEBEPHBIE YTBEPKACHUS.

IM3MepsATH M CTPOUTH C IOMOILBIO
TPAaHCIIOPTHPA YIJIbI, B TOM YHCJIE B
MHOT'OYT'OJIbHUKE, CPaBHUBATH|
VIJIBI;  Ppacmo3HaBaTh  OCTpHIE,
NpsIMbIE, TYIbIE, pa3BEPHYTHIE YIJIbI.
3HAKOMHUTBCHA c HCTOpHei
pa3BUTHs apUPMETHKI

KonTposbHas
paborta Ne 14

Temsr 4245

KoHTposmpoBaTh # OILICHHBaTh
CBOIO paboTy, CTaBUTh IEJIW Ha
CJICMYIONINN dTan 00yJICHHS

IToBTOpEeHUE

12

Hrorosoe
MMOBTOpPEHUE

Kypca
5—6 xiaccoB

11

HOBTOpCHI/Ie OCHOBHBIX
MMOHATUHN n MCTOJOB

KYpPCOB 5 ¥ 6 KJIaCCOB,
000011IEHNE
CHCTEMAaTU3aLMsA 3HAHUI

u

Bbruucaarsb 3Ha4YCHUA
BBIpa)I(CHHI;'I, COACPpIKAINX
HATypaJIbHBIC, MLCJIbIC, II0JIOXKHU-
TCJIBHBIC n OTpHUIATCIbHBIC

yucia, OOBIKHOBEHHEIE u
JIECATUYHBIC TpOOH,
BBITIOJIHATH npeoOpazoBaHus

YHUCEJl U BBIPAKECHUM.

BeiOupars cnmocod cpaBHEHUs
YuCesl, BBIYUCICHUN, NPUMEHATh
CBOMCTBA apudmMeTnyecKnx
JEUCTBUUA Ui palMOHaIU3alun
BBIUMCIICHUH.

Pemiate 3amauMm U3 peaJbHOU
JKU3HH, NPUMEHSATh
MaTeMaTH4YeCKHe 3HAHUS JIJIsI
pelmeHns  3aja4y = U3 JIPYrux
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IPEIMETOB.
Pemats  3agaum  pa3HbIMHU

crnocodamu, CPaBHUBATD,
BBIOMPATDH CIIOCOOBI PELLICHUS
3aJa4u.

OcyiecTBaITH CAMOKOHTPOJIb
BBITIOJTHSIEMBIX NeUCTBUH u

CaMOIIPOBEPKY pe3ynbrara
BBIYMCIICHHUI
Hrorosas 1 Temsr 1-46 KoHTpospoBaTe H  OLICHMBAaTh
KOHTpPOJIbHAs CBOIO paboTy; CTaBUTh LIETU Ha
pabora Ne 15 CIeNyIOIUN ITan 00y4eHus

Hroro: | 170

PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KJNIACCAX

MNOSICHUTEJIBHAS 3AITUCKA

PabGouas mporpaMMa 1o MaremMaTHMKe mpenHazHaueHa s oOydaromuxcs [KOY
«MapnynoJibckas CrienHaibHas mKoJja- uHTepHat Ne21».

Pabouass mporpamma Juis oOydaromuxcs ¢ TOKEIbIMU HapylmieHusmu peun (manee THP)
OTpeieNisieT CoIep )KaHue U OpPraHu3aluIo JIEATEIbHOCTH Ha ypokax anreOpsl ooydaromuxcs ¢ THP
C yueToM 00pa30BaTeIbHBIX MOTPEOHOCTEN U 3aIPOCOB YIACTHHUKOB 00pa30BaTEIbHBIX OTHOIICHHM.

PabGouass mporpamma cocTaBieHa B COOTBETCTBUU ¢ TpeboBaHusiMu DenepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHaapTa 0CHOBHOTO 001ero oopaszoBanus (PI'OC O0O0);
TpeOOBaHUAMHU K pe3y/lbTaTaM OCBOEHHUS OCHOBHOI 0Opa3oBaTeNbHOM MporpamMmbl (JMUHOCTHBIM,
METanpeaIMEeTHbIM, MPEIMETHBIM); OCHOBHBIMU TMOJIXOJaMH K pa3BUTUIO U (OPMUPOBAHUIO
yHUBEpCcanbHBIX yueOHBIX nerictBuil (YVY]I) mist ocHoBHOro o6mero ooOpaszosanusi; AOIT OOO
BapuaHT 5.2.

Ha wuzyuenue anre6psl B 7-10 kmacce otBoamtcs 3 vaca B Hexmento. Pabouast mporpamma
npeacTaBieHa u3 pacuéra 34 yaeOnbix Henenb (102 1 B ro).

Anrebpa SBIS€TCS OJHUM U3 ONOPHBIX KYPCOB OCHOBHOTO OOHIEro oOpa3oBaHUs: OHa
ofOecrieunBaeT M3yuyeHUE IPYruX AUCLUHUILUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMAaHUTApHOTO
LUKIIOB, €€ OCBOEHHE HEOOXOAUMO Ui MPOJOJDKEHUS 00Opa3oBaHUS M B MOBCEJIHEBHOMN KH3HU.
PazButne y oOyuaromuxcs HAy4YHBIX TMPEACTABICHUH O TMPOUCXOXKICHHH M  CYI[HOCTH
anredpanveckux abCcTpakuui, CocoOe OTpaXKEeHHUsI MAaTeMaTUYECKOW HayKOU SIBJICHUN U TIPOIIECCOB
B IpUpOJie U OOIIecCTBE, POJIU MaTEeMaTHYECKOTO MOJEIHMPOBAHUS B HAy4YHOM MO3HAHUH U B
MPAKTHUKE CHOCOOCTBYeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAueCTB MBIILICHUS,
HEOOXOMUMBIX JJIsl aJanTallikd B COBpEMEHHOM IM@poBoM oOmiectBe. M3yuenue anreOpbl
obOecrieunBaeT pa3BUTHE yMEHHUs HaOIIOAATh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSA U
BBIBOJIbI, (hopMynmpoBaTh yTBepxkaeHUs. OcBoeHue Kypca aiareOpsl oOecredrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaroIUXCs: OHU HUCHONB3YIOT JCIYKTUBHbIE U WHAYKTUBHBIE
paccyxJeHus, o000IIeHne U KOHKpeTH3aluio, abcTparupoBanue U aHanoruto. OOydenue anredpe
MpEarnojaraeT 3Ha4UTEIbHbIM 00BEM CaMOCTOATENILHOW JESITENbHOCTH OOYy4aroluXxcs, MOITOMY
CaMOCTOSITEJIbHOE PELIeHUE 3a/1a4 SBJISIETCS peaau3anueil e TeIbHOCTHOTO IPUHIUIA O0yYeHUSI.

B ocHOBY pa3palboTku amanTupoBaHHOU paboueil mporpaMMsl 1o anredpe Ui 00yJaronuxcs
¢ THP 3anoxens! nuddepeHnpoBaHHbIiA, AEITeTbHOCTHBIN, KOMIETEHTHOCTHBIN TIOIXOIbI.

HuddepeHunpoBaHHBI  MOAXOA MpeArnojaraeT ydyeT ocoObIX 00pa3oBaTelbHBIX
norpebHocTelt oOyuatomuxcs ¢ THP, obGecnieunBaer pazHooOpasue cojepikaHus, MPeIOCTaBIIssd
oOyyaromumcst ¢ OB3 BO3MO)KHOCTh peann30BaTh UHIAMBHLyaTbHbII MOTEHIIUAN PA3BUTHUSI.
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CHUCTeMHO- e TEeILHOCTHBIN MOAXO0/ MPE/IOJIaracT pa3BUTHE HA OCHOBE OCBOCHUS

YHHUBEPCATBHBIX YUCOHBIX JACUCTBHIA, TIO3HAHMS U OCBOCHUS MHUPA JIMYHOCTU 00ydJaromerocs,
€ro AaKTHBHOW Yy4eOHO-TIO3HABATENBHOUN JESITENbHOCTH, (OPMHUPOBAHUE €r0 TOTOBHOCTH K
CaMOPa3BHUTHIO M HEMTPEPHIBHOMY 00pa30BaHUIO;

KoMITeTeHTHOCTHBINM TOJX0J — 3TO COBOKYITHOCTh OOIIUX IMPHUHIIMIIOB OINPEACTICHUS
eneit o0pazoBaHus, 0TOOpa CoAepKaHUs 00pa30BaHUs, OPTaHU3AIIMH 00PA30BATEIBHOTO MPOIEcca
Y OLIEHKU 00pa30BaTeIbHBIX PE3YJIHTATOB.

BaxxHpIM yClIOBHEM YCIIENTHON KOPPEKIIMU U KOMIICHCAIIUU HEJOCTATKOB B ICUXHUYECKOM
pasButuu gereid ¢ THP sBisiercs anexkBaTHOCTh MENArOru4eckoro BO3ACHCTBHS, KOTOPOE
BO3MOJKHO TIPH MPABUIIBHO OPTraHU30BAHHBIX YCIOBUSX, METOIaX 00yUEHHUs, COOTBETCTBYIOIIUX
WHJIMBUIYyIBHBIM 0COOCHHOCTAM pedeHka. OCHOBHOM 3a/1ayueii B 00y4eHUH paccMaTpruBaeMOu
KaTeropuu JeTed ABJIFETCS CO3JaHME YCJIOBUM JUIs YCHEIIHONW Yy4yeOHOW M BHEKJIaCCHOM
NESTETPHOCTH KaK CpPEJCTBA KOPPEKIMU UX JHUYHOCTH, (HOPMHUPOBAHUS TOJIOKUTEIHHBIX
YCTPEMJICHMM ¥ MOTHBAllMM TOBEIEHUS, OOOTAIeHUs] HOBBIM TOJIOXKUTEIBHBIM  OTBITOM
OTHOIIEHUN C OKPYKAIOITUM MHPOM.

CrnenuajbHBIMHU ME€IATOTUYECKUMH YCIIOBUSIMU SIBJISTFOTCSI:

- Koppeknuonnas paboTa o HoOpMaau3aluy MO3HABATEILHOM JIEATEIBHOCTH 00Y4arOIINXCsl
JTAHHOM KaTEeropuHu OCYIIECTBISETCS Ha BCEX YPOKAaX MAaTEMAaTHUKH.

- Opranusyercsi cCUCTeMa BHEKJIIACCHOW paOOThl, HANMpaBIEHHOW Ha TIOBBIINICHUE YPOBHS
pa3BUTHs OOyYalONMIUXCS, pa3BUTHE TO3HABATEIHHOTO WHTEpPECa, MPEOJIOJCHHUS TPYTHOCTEH
YCBOEHHUS MaTepuasa 1o MaTeMaTHKe.

- Coznmaercst OnmarompusiTHasi OOCTaHOBKa Ha ypoKax, INAJAIIMA pexuM  depes
AKIICHTHPOBAHNE BHUMAaHUS HA XOPOIIUX OIEHKAaX; OPHEHTHUPOBKY OoJiee Ha TMO3WTHBHOE, YEM
HEraTUBHOE;UCIOJIb30BaHNE BEpOATbHBIX MOOLIPEHUH.

- OOyueHne B MpoOIECCE NEATECILHOCTH BCEX BHJIOB — UTPOBOHM, TPYAOBOH, MaTeMaTHKE
HOIIPAKTUYECKON, ydeOHON MyTeM H3MEHEHHS CIoco00B mojayn WH(pOopManuu, 0coOor Momadn
MpeIbsABICHUS YUeOHBIX 3aJaHHi.

CrnenuajibHble neJarorudeckue cpeacrna ajs odyvawmuxcsa ¢ THP

1. Ha ypokax, /u1si fTaHHOW KaTerOpHH yJamuxcs, TpedyeTcs: 0coOblii peueBol pexkum. Pedp

nejgarora J0JDKHA OBITh HEOBICTPOM, YETKOH, Pa30OpUYMBON C TMOJMUYEPKHYTOM apTHUKYISAIUCH.
Taxke oHa JOJKHA COCTOSITh U3 KOPOTKUX U SICHBIX IO CMBICITY MPESI0KECHHIA.

2. Yaie npoBOAUTH COBMECTHOE MPOU3HOLIEHNE KOPOTKUX MPEIOKEHHUM (COTpsHKeHHAS

peub), CTUXOB, PACCKA30B, OTBETHI Ha BOMPOCHI, 3aKPEILJISisl CAMOCTOSTEIbHBIM IIOBTOPEHUEM.

3. Ucnonb30Bath Ha YpOKax pedeBble pa3MUHKH: IPOrOBapUBAHUE TEPMUHOB, BBIBOJIOB,

MpaBuWJI, HA3BaHUU. 3ajauu, KOTOPbIE YUUTENb CTABUT B y4eOHOM MpoIiecce He0OX0IUMO

JeTaTu3UPOBaTh, MHCTPYKIIUU JOKHBI HOCUTH IPOOHBIN XapakTep, T.€. ObITh TOCTYIHBIMU IS

MTOHUMAaHUS U BBITIOJTHEHUSL.

4. Henp3st naBaTh yOpa)KHEHUS, B KOTOPBIX TEKCT HAIMCAH C OIIMOKaMU (HaJIeKAIIIMH

HCIIPABJICHUIO).

5. Crapatbcst 0671eruuTh y4eOHYIO 1eATeIbHOCTh NCIIOJIb30BAHUEM 3PUTEIBHBIX OMOP HA YPOKE

(kapTuH, cxeMm, TaOnuil). AKTUBU3HPOBATH padOTy BCEX aHAIU3aTOPOB (IBUTaTEIbHOTO,
3pUTENBHOTO,

CIIyXOBOTO, KHHECTETUYECKOTO). JleT JOKHBI CIyIaTh, CMOTPETh, TPOTOBAPUBATH U T.1.

6. HeoOxoaumo BKJIIOYATH B YPOKU TPEHUPOBOUHBIE YIPAXKHEHUS 0 Pa3BUTUIO BHUMAHUS,

MaMSITH, MBICITUTENbHBIX OTEPaLlUi.

7. YuuTtbiBasi 0COOCHHOCTH Pa3BUTHS 0OYUYAIOLIUXCS TAHHOW KaTeropuu, cleAyeT MPOBOIUTh

JMHAMHYECKUE Tay3bl/(PU3KYyTbTMUHYTKH.

8. Bce npuembl 1 METO/1bl JOHKHBI COOTBETCTBOBATH BO3MOKHOCTM yuamuxca ¢ THP u ux

0coOeHHOCTSIM. J[eTH JOJDKHBI UCHBITBIBATH UYYBCTBO  YAOBIETBOPEHHOCTH M UYyBCTBO
YBEPEHHOCTH B CBOMX CHJIaX.

9. Ha ypokax MOHO MCHOJIb30BaTh METO/I CTPETUUHT (UTPOBBIE CUTYALIUH, 3aJaHUS,
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YIpaXHEHHUs] MUMUTALIMOHHOTO XapakTepa); KOMMYHUKAaTUBHBIE UIPbI (KOMIIJIEKCHOE BO3/ICHCTBUE
Ha pa3BUTHE PEYEBBIX, ICUXUYECKUX U (PU3MUYECKHX HABBIKOB JETEH); CIOKETHO — POJIEBBIX HID,
BKJIFOYAIOLIUE PA3HOIUIAHOBBIC KU3HECHHBIC CUTYALNH.

B cTpykType mporpamMmbl yaeOHOTO Kypca «Asredpa» JUisi OCHOBHOTO OOIIEro oOpa3zoBaHuUs
OCHOBHOE MECTO 3aHUMAIOT COJIEp’KaTEJIbHO-METOAUYECKUE JIMHUU: «YUuciia U BBIUMCICHUSY,
«Anrebpanyeckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkummy». Kaxkmas u3 stux
COJIepKaTeIbHO-METOJUUECKUX JIMHUN pa3BUBAETCs Ha MPOTSHKEHUU YETBIPEX JIET U3yUeHHs Kypca,
B3aMMO/ICHCTBYS C IPYTUMH €TI0 JTHHUSMH.

B xome wusydenuss yyeOHOro Kypca OOy4YAIOIIMMCS MPUXOAUTCS JIOTUYECKU PacCyXIaTh,
HCI0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOro Kypca
«AnrebOpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTMKH, IIPEJCTABICHHbBIE BO BCEX OCHOBHBIX pa3jienax
MaTeMaTH4YeCKOTO O0Opa30BaHUS U CHOCOOCTBYIOIIME OBJAJACHUIO OOy4YaIOIIUMHCS OCHOB
YHUBEPCAIbHOTO MaTEMaTUYECKOTO SA3bIKA.

ConepxatebHOM U CTPYKTYPHOUW OCOOEHHOCTBIO y4eOHOTO Kypca «Asredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHUM «Yuciaa M BBIYUCIECHUS» CIYKUT OCHOBOHM JJs JajJbHEHIEro H3y4eHUus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 0Oy4aIOIIUXCSl JJOTHYECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHSI TOJb30BaThCSl ANTOPUTMAaMM, a TaKkKe MPUOOPETEHHIO TNPAKTUYECKUX HABBIKOB,
HE0OXO0IUMBIX JJIsl TOBCEIHEBHOM KU3HU.

Pa3BuTHe mMOHATUS O 4HCIe HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs CBS3aHO C
palMoOHATFHBIMH W HWPPAllMOHAIGHBIMHA ~ YUCIAaMH, (OPMHPOBAHHUEM TPEACTABICHUH O
JNeMCTBUTENFHOM 4HMCie. 3aBeplIeHue OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K CpeHeMy oOuiemy
00pazoBaHMIO.

Conepxanue ABYX anreOpandecKux JUHUM — «AreOpandecKkre BeIpaKEHUs» U «YpaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO y OOYYAIONIUXCS MAaTeMaTHYeCKOTO armapara,
HEOOXOIUMOTo JJisi pelIeHHus] 3ajJad MaTeMaTHUK{, CMEXHBIX MPEeIMETOB U IPaKTUKO-
OPMEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOroO 00ImIero 00pa3oBaHUsS Y4YEOHBIM MarTepuai
IPYNIUPYETCS BOKPYT PallOHAIBHBIX BHIPAKEHUII.

Anrebpa 1eMOHCTPUPYET 3HaYCHHE MATEMaTUKU KaK s3bIKa JUIS MOCTPOCHHS] MaTeMaTHYECKUX
MoJenel, OMUCaHusl MIPOLIECCOB U SBJICHUI peanbHOro Mupa. B 3agaun oOydyenus anreOpe BXOAAT
TaKkKe JalibHEHIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOrO, B YaCTHOCTH, JJIS
OCBOGHHMSI Kypca UH(OpMATHKH, U OBJaJCHHE HaBbIKAMH JEIYKTUBHBIX PACCYXICHHIA.
[IpeoOpazoBanue CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHUIO BOOOpPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanrie (GyHKIHOHATBHO-TpadUUYECKOM JIMHUHM HAIEJIEHO Ha TMOJy4YeHHE O0yJaroluMHCS
3HaHUA O (QPYHKIMAX KaK Ba)KHEHIIEH MaTeMaTHYeCKOW MOJENH Uil OMHUCAHMS U UCCIICJOBAHUS
pa3HoOOpa3HBIX TMPOIECCOB U fABIEHUN B mpupojge U obmectBe. M3yuenue wmatepuana
CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIbHBIC
CpeICTBa s3bIKa MaTeMaTUKH — CJOBECHbBIE, CHMBOJIMYECKHE, TpaduyecKkre, BHOCHUT BKJIaJ B
(dbopMHpOBaHKE MPEACTABICHHIA O POJIM MATEMATHKH B Pa3BUTHH LIMBUIN3AIUU U KYIbTYPHI.

CornacHo ydyeOHOMY IUTaHy B 7-9 Kkiaccax u3ywaercss ydyeOHBIH Kypc «Anrebpay», KOTOpBIH
BKJIIOYAET  CIIEAYIOIIME OCHOBHBIE pa3fenbl colepkaHus: «Uucina W BBIYUCICHHS,
«AnrebpanyecKue BbIpAXKECHU», «YpaBHEHHs U HEpaBeHCTBa», «DyHKIuN». O0IIee YMCI0 Yacos,
PEKOMEHJIOBaHHBIX Ul H3ydeHHs yueOHOoro Kypca «Anredpay, — 306 yacoB: B 7 kiacce — 102 yaca
(3 yaca B Hegemnto), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kmacce — 102 yaca (3 yaca B
Hezento), B 10 kmacce — 102 gaca (3 yaca B HeJIento).

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOTpaMMBbI YyueOHOTO Kypca K KOHIy oOydeHuss B 7
KJiacce:

Yucaa v BLIYHCIEHUA
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BbImonHATh, couyeTas yCTHbIE M TNHUCHBMEHHbIE TNPHUEMBI, apuPMETHYeCKHe IeHCTBUSA C
palOHaIbHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHHs YUCIOBBIX BBIPAKEHUN, MIPUMEHITHh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BHIPAKECHUH, COJIEPKAIIUX OOBIKHOBEHHBIC U IECATUYHBIE JPOOH.

[lepexoauTh OT 0JHOM (OPMBI 3alKUCU YKCEN K APYroi (mpeoOpa3oBbIBaTh AECATUYHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO NECATHYHYIO
Ipo0b).

CpaBHUBaTh U YHIOPSAJOUYMBATh PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINOJIHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHHUH, OLEHKY 3HAYEHUH YHCIOBBIX
BbIpa)KE€HUI. BBINONHATE JEMCTBUS CO CTENIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCET.

Pemarh npakTHKO-OPUMEHTHPOBAHHBIE 3aJlauM, CBSI3aHHBIE C OTHOILIEHHWEM BEJIUYMH,
MIPOMOPLIMOHAIIBHOCTHIO BEJIMYUH, MTPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1ad C
y4€TOM OTpaHUYEHHM, CBSA3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX 0OBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBarh anreOpanyeckyr0 TEPMHHOJIOTHUIO U CHUMBOJIHUKY, NPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTr0 MaTepuara.

Haxonuth 3HaueHns OYKBEHHBIX BBIPAKEHUH MPHU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BoinmonHATe mpeoOpa3oBaHMsl IENIOTO BBIPAKEHUS B MHOTOWIEH NPUBEICHHEM IOJIOOHBIX
ClIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoHATE yMHOXKEHHE OJHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHAa HA MHOTOWIEH, IPUMEHSATh
(dbopMyIbl KBaJpaTa CyMMBI M KBajjpaTa pa3HOCTH.

OcCyIecTBIATh pa3ioKeHNe MHOTOYJICHOB HAa MHOXKUTENIM C MOMOIIBIO BEIHECEHHSI 3a CKOOKHU
00I11er0 MHOXKUTEJS, TPYIIMPOBKYU ClIaraeMblX, IPUMEHEHUs (POPMYJI COKPAILIEHHOTO YMHOXKECHHUS.

[IpuMeHnsaTh NpeoOpa3oBaHKs MHOTOUIEHOB JUIS PEILICHUs Pa3IMuYHBIX 3a7ad U3 MaTEeMAaTHKH,
CMEKHBIX NIPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTETNEHEW C HATypadbHBIMHU TIOKA3aTeNsIMUA IS MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHble ypaBHEHUS C OJHOM IE€PEMEHHOM, NpHUMEHAA IpaBWia Iepexoaa oOT
HCXOJIHOTO YpaBHEHUS K PAaBHOCHIIBHOMY eMy. [IpoBepsTh, SIBIISETCS JIM YUCIO KOPHEM YpaBHEHHUS.

[TpumMensTh rpaduyeckre MeToAbl P PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[Tonbupars mpumepsl nap 4HUCes, SBJSIIOIIUXCSA PEIIEHUEM JIMHEHHOro ypaBHEHHS C ABYMS
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOHN MJIOCKOCTU I'paUK JIMHEHHOTO ypaBHEHMS C JABYMs IEPEMEHHBIMU,
M0JIb3YACh IT'paIKOM, IPUBOAUTH PUMEPHI PELIEHUST YPAaBHEHUS.

Pemate cuctembl ABYX JMHEHWHBIX YypaBHEHMH C JByMs I€PEMEHHBIMHM, B TOM YHCIIE
rpaduIecKy.

CocTaBnsaTh U pelaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 1O YCIOBHUIO
3aJjaud, UHTEPIIPETUPOBATh B COOTBETCTBUYU C KOHTEKCTOM 3aJ]auil MOJTy4YEHHbIN pe3yibTar.

DyHKUUH

N300paxaTh Ha KOOPAMHATHON NMPSMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3alUCHIBATH YHCIIOBBIE IPOMEXYTKH HA alNreOpanyeckoM si3bIKe.

OTMmeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpJIMHATaM, CTPOUThH I'paduKu
TUHEeWHBIX QyHKIMH. CTpouTs rpaduk GyHkuuum y = |x|.

OnuceiBaTh ¢ NOMOIIBIO (DYHKIUN H3BECTHBIE 3aBUCHUMOCTH MEX]y BEIMYMHAMHU: CKOPOCTb,
BpeMsl, PaCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, TPOU3BOAUTEIBHOCTE, BpeMsi, 00bEM padoThI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.

[TonumaThs rpaduyeckuil crnocod NpeAcTaBiIeHUs M aHanu3a HHGOpMAIMM, H3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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[IpenmeTHbie pe3ynbTaThl OCBOCHUSI NMPOTPaMMBI y4eOHOTO Kypca K KOHIy oOydeHus B 8
KJ1acce:

Yucna v BbIYUCICHUS

Hcnonp30Bare HadajabHbIE MPEIACTaBICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JUIA
CpaBHEHHs, OKPYIJICHHS W BBIYHCICHHUH, H300pakaTh JICHCTBUTENBHBIC 4YHCIAa TOYKAMH Ha
KOOPAMHATHOU IIPSMOIA.

[IpumensaTs noHsTHE apU(PMETUUYECKOrO KBAIPATHOTO KOPHS, HAXOAWUTH KBaJpaTHbIE KOpHH,
UCHOJIb3YSl TpU HEOOXOAMMOCTH KaJIbKYJSITOP, BBIIOJHATh IpeoOpa3oBaHUsl BbIPAKEHU,
CoZIepKalIUX KBAaJPAaTHbIE KOPHU, HCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJIBIIMX M MaJIBIX YHUCEN C MOMOILBIO AECATUYHBIX Apo0eil u creneHei
gucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpyMeHsSTh MOHATHE CTETIEHU C LIEIBbIM [T0KA3aTeIeM, BBIIOJIHATH IPE0Opa30BaHus BbIPAKEHUH,
COJZIEpKAIIUX CTEIICHH C LEIbIM MOKa3aTeeM.

BbINoNHATE TOXKIECTBEHHBIE NMPEOOpa30BaHMsl PALMOHAIBHBIX BBIPAXKEHUN HAa OCHOBE MPaBUI
NEeMCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKuMu Ipo0sSMu.

PacknanpiBaTte KBapaTHBIA TPEXUIEH HA MHOKHATEIH.

[IpumensaTh MpeoOpa3oBaHUs BbIPAXEHUI JUIsl pellleHus PAa3IMYHBbIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHHUs] U HEPABEHCTBA

Pemrate nuHelHble, KBaApaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHMS, CBOIAIINECS K HUM,
CUCTEMBI JBYX YpPaBHEHHM ¢ IByMs I€PEMEHHBIMU.

[IpoBoaNTE MpPOCTEHIINE WCCIENOBAHUS YPAaBHEHHM M CHUCTEM YpPaBHEHUH, B TOM YHUCIE C
MpUMEHEHHEeM rpapuuecKux MpeIcTaBlIeHUN (yCTaHaBIMBATh, UMEET JIM YPaBHEHHUE WIIU CHUCTeMa
YpaBHEHUU pEIlIeHHUs, €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[TepexoauTh OT cilOBeCHOU (OPMYIMPOBKH 33JladuMl K €€ alreOpandeckoi MOJEIH C MTOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WJIM CHCTEMBl YpPAaBHEHUM, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 33a4y MOJTYYEHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJIs CPABHEHUs, OLICHKH, pellaTh JIMHEWHbIE
HEpPaBeHCTBA C OJIHOM MEepeMEHHOM M HUX CUCTEMBbl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumarh U MCNONB30BaTh (DYHKIMOHAJIBHBIE MOHSTHUSA U SI3bIK (TEPMHUHBI, CUMBOJHYECKHE
0003Ha4YeHUsI), ONpeAeNATh 3HaUeHHe (PYHKIUU MO 3HAUEHUIO apryMEHTa, ONpeAeNsTh CBOMCTBa
¢dbyaknn Mo e€ rpaduxy.

Crpoutb rpaduku 3JeMeHTapHBIX (QYHKIHMA , OMUCHIBATH CBOMCTBA YMUCIOBOM (YHKIHH 1O €&
rpaduky.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS MPOrpamMMbl y4eOHOTO Kypca K KoHIly oOyudeHus B 9-10
KJj1acce:

Yuciia ¥ BBIYUCTICHUSA

CpaBHMBATh U yIOPAAOUYNUBATH PALIMOHATIBHBIE U UPPALIMOHAIILHBIE YHUCIIA.

Beimonnate apudmernyeckue AEHCTBHS € pAaLMOHAJIBHBIMM YHCIAMM, COYeTas YCTHbIE U
MIMCBMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCICHHS C UPPALMOHAIIBHBIMH YU CIIAMH.

Haxonuths 3HaueHUs cTENEHEH C LEIbIMU II0Ka3aTeasiIMU M KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHUM.

OKpyryIATh NEHUCTBUTENIBHBIE YUCIIA, BBINOJIHITH NPUKUAKY PE3y/lbTaTa BBIYMCIECHUH, OLEHKY
YHCIIOBBIX BBIPAXKEHHUM.

YpaBHeHHUS U HEPABEHCTBA

Pematp ymHEHBIE U KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJAIIMECS K HHUM, IpOCTeMIINE
IpoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemats cucTeMbl [BYyX JMHEWHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMHM M CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABIIAETCS JIMHEWHBIM.
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Pemate TekcTOBBIE 33MauM anreOpandecKuM CrnocoOOM C MOMOINBIO COCTABIICHUS ypaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMU.

[IpoBoauTs IpPOCTEHIINE HCCIENOBAHUSA YPAaBHEHUMM W CHUCTEM YPAaBHEHUH, B TOM YHCIE C
pUMEHEHHEM I'pauuecKuX MpeICTaBlIeHUH (ycTaHABIMBAaTh, UMEET JIM YPaBHEHUE WM CHCTEMA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pematp nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PELLICHUE HEPABEHCTB
Ha YUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOILBIO CUMBOJIOB.

Pematbs cucreMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBaJApPaTHOE
HEpaBEHCTBO, M300paXkaTh PELIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM NpPSIMOM, 3alMChIBaTh
pelIeHNE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA [P PELICHUH Pa3IMYHBIX 33/a4.

D yHKUUHA

PacnoznaBath (QyHKIMM H3Yy4eHHBIX BUAOB. [loka3blBaTh CXeMaTHMYECKH pPACMOJIOKEHUE Ha
KOOPJIMHATHON IUIOCKOCTH TpapuKkoB (YHKIMH B 3aBUCHUMOCTH OT 3Ha4eHMH KO3((UIIMEHTOB,
onuchIBaTh cBoiicTBa (yHKIMI. CTpoUTh U M300paxaTh cXeMaTHYeCcKu IpaduKu KBaJApaTUUHBIX
(GyHKIM, ONUCHIBaTh CBOMCTBA KBAJPAaTUUHBIX (PYHKIIMH [0 UX TpaduKaM.

Pacno3znaBate KkBagpatuyHyro (YHKIUIO 1O (opMyie, NPUBOAUTH IMPUMEPHl KBAJPATUYHBIX
GyHKIMM U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBblie NOC/I€10BATEILHOCTH U NPOrPeccuu

PacnioznaBath apudmMeTrnyeckyro M TE€OMETPUYECKYI0 MPOrpeccMu MpHU pa3HbIX crocobax
3aJJaHHUS.

BbInoyHATE BBIUKCIEHHUS C UCHOJb30BaHUEM (opMyn N-To wieHa apudmeTrndyeckol u
T€OMETPHUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh u1eHbl NOCIE10BATEIbHOCTH TOYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHMCIOBBIMH IIOCIEIOBATCIBHOCTSMHM, B TOM YHUCIIE 3ala4d U3
peanbHOM KU3HU (C UCTIOIB30BAHUEM KaTBKYISITOPA, ITU(PPOBBIX TEXHOJIOTHA).

COLEP KXAHUE OBYUYEHUA

7 KIIACC

Yucsa v BIYHCTIEHUS

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OAHON (popmbl 3amucu ApoOed K Ipyroi.
[loHATHE pPALIMOHANBHOIO YHCIIA, 3alUCh, CPABHEHUE, YHNOPSJAOYMBAHHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue ASMCTBUS C pallMOHATbHBIMU YUCIAMH.

Pemenue 3a1ay u3 peaabHON MPAKTUKU Ha YacTH, HA APOOU.

CreneHp ¢ HaTypaldbHBIM MOKa3aTeleM: ONpe/elieHne, peodpa3oBaHre BhIpAKEHUN HA OCHOBE
ompeseNneHus, 3anuch 00abIuX Yrcen. [IpoleHTsl, 3amuch MPOLIEHTOB B BUAE APoOH U IpoOH B
BH/JIE MIPOIIEHTOB. Tpy OCHOBHBIE 33/1a4M Ha IIPOLIEHTHI, PELICHUE 33]1a4 U3 PEAIbHOW MTPAKTUKHU.

[IpuMeHeHne npu3HaKoB ACIMMOCTH, PA3JI0KEHNE HA MHOYKUTENIN HAaTypalbHbIX

YHUCEIL.

PeanbpHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHAst MPOTOPIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHU s

[lepeMeHHbIE, 4YMCIOBOE 3HAYEHUE BBIPAKECHHUS C IMEpEeMEHHOUN. JlomycTuMble 3HA4YEeHHs
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXKIY BeNTUYMHAMH B BUIE (HOpMyInbl. Beruncnenus
no ¢opmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIPOKEHUN, TOXKICCTBEHHO DPAaBHBIC BBIPAXKECHHS,
MpaBWiIa MpeoOpa3oBaHUs CyMM U TPOW3BENEHUM, MpaBuia PACKPBITUS CKOOOK W TPUBEICHHS
MOJ0OHBIX ClIaraeMblIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpHounenbl U MHoOTOwieHbl. CreneHb MHoOTowieHa. CloXKeHUe, BBIYUTAHUE, YMHOXEHHE
MHOTOUJIEHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXEHHUSA: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTU KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA
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VYpaBHeHHe, KOpPEHb YpaBHEHHs, NpaBWiIa MpPeoOpa3oBaHHUS YpPaBHEHHS, PaBHOCHUIBHOCTb
YPaBHEHUH.

JInneliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YUCIIO KOPHEU JIMHEHHOIO YPaBHEHUS, PELICHUE
JMUHEUHbIX ypaBHeHUM. CocTaBlieHUE YPaBHEHUH IO YCIOBUIO 3a/1a4H.

Pemrenne TeKCTOBBIX 3a7a4 € IOMOLIbIO YPABHEHUM.

JIluneiiHOe ypaBHEHHE C JABYMsI INEepeMeHHBIMH u ero rpaduk. Cucrema IBYX JHHEWHBIX
YpaBHEHUH C JBYMs II€peMEHHbIMH. PelieHue cucTteM YypaBHEHHH CHOCOOOM IOJICTAaHOBKHU.
[Ipumeps! perieHnst TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPABHEHUH.

DyHKUUHA

Koopaunara Touku Ha npsamoil. Uucnossle npoMexyTku. PaccrossHue Mexy IByMs TOYKaMu
KOOPAMHATHOW IIPSAMOIA.

[IpsimoyronpHast cucrtema koopauHat, ocu OX m Oy. Alcmucca w opaMHATa TOYKH Ha
KOOpIMHATHOM TuiockocTH. Ilpumepbl rpadpukoB, 3agaHHbIX (opmymnamu. Utenue rpadukos
peanbHbIX 3aBucuMocted. [lonstue gpynkuuu. ['padpuk ¢pynknun. CpoiictBa ¢yHkumid. JInneiinas
¢bynkuus, eé rpapuk. ['paduk pynkuun y=Kx+B. ['paduueckoe penieHne TMHEHHBIX ypaBHEHUN 1
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KVIACC

Yucaa v BbIYMCICHUS

KBanpartueliit kopens u3 uncia. [lonstue 06 upparmoHanbHOM uncie. JlecaTuaHbie

NpUOIMKEHNS HPPallMOHATBHBIX uncen. CBOWCTBa apu(PMETUUECKUX KBaAPATHBIX

KOpHEH 1 uX MpUMeHEeHHE K MPe0Opa30BaAHUIO YHCIIOBBIX BBIPAKEHHUM U BBIYUCICHUSIM.

JlelicTBUTENIbHBIC YHCIIA.

CreneHsb c 1enbIM MoKaszaresem 1 €€ cBoiictBa. CTaHgapTHas 3alUCh YKCIA.

AnredOpanyeckue BbIpasKeHU s

KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAPATHOTO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoi 1podu. CioxeHue,

BbIUNTaHHE, YMHOXKECHHUE, JIeIeHUE anredpanueckux Apooeil. ParmonanbHble BeIpakeHUs

U UX TIpeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBagparHoe ypaBHeHue, popMysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHMH, CBOJSIIMXCS K JIMHEHHBIM M KBajpaTHbIM. I[lpocreiimme apoOHO-panoHaNbHbIE
YPaBHEHHS.

I'papuueckass uHTEprpeTanuss YpaBHEHHH ¢ JABYMs NEPEMEHHBIMM M CHUCTEM JIMHEHHBIX
YPaBHEHHUH C JByMs IIepeMEHHBIMU. [IpuMepsl penieHus CucTeM HENMHEWHBIX YPAaBHEHHUM C JBYMs
IIEPEMEHHBIMHU.

Perienune TeKcTOBBIX 3a1ay anreOpandyeckuM CrocoOoM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JTHOM EPEMEHHOM.

PaBHOCMNIBHOCTE HepaBeHCTB. JIMHEWHbIE HEpaBeHCTBA € OAHOM nepeMeHHOW. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DyHKUUH

[Tonsitue Gpynkuu. O61acTh ONpeAEICHNs 1 MHOXKECTBO 3HAUE€HUH (PyHKIMU.

CrniocoOblI 3a1aHus (PYHKIHA.

I'padux Gpynkuu. Yrenue cBoiicTB ¢pyHkuuu no e€ rpapuxy. [Ipumeps! rpadukon

GyHKIUH, OTpaXAIOUUX PealbHbIe IPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE NPSIMYIO M 0OpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH,

ux rpaduku. @ynkuun y = X2,y = X3y :\/X2:|X|. I'paduueckoe perieHre ypaBHeHU

U CUCTEM YPaBHEHUM.

9 KVIACC

Yuciia 1 BBIYUCICHUSA

ParonanbHble yncia, UppalioHaIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUYHBIE IECITUYHBIE IPOOH.
MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE YUCIAa KaK OCCKOHEUHBIE NEeCATUYHBIC
npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKJy MHOXKECTBOM JCHCTBUTEIBHBIX YHCEN H
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KoOpAMHATHOM mpsiMoil. CpaBHEHHE [CHCTBUTENBHBIX YHCEN, apu(METHUECKHUEe MACUCTBUS C
JNEUCTBUTEIBbHBIMU YUCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEIBHOCTH MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxEHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh Npubimxennus. Okpyriaenue uncen. [Tpukuaka
Y OLICHKA PEe3yJIbTATOB BBIYHUCICHUM.

YpaBHeHusI 1 HePaBEHCTBA

JIuneiiHoe ypaBHeHue. PemieHne ypaBHEHNH, CBOJAIINUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHeHU, CBOASIINXCS K KBaJPAaTHBIM.

bukBanpatHoe ypaBHeHue. IIpumepsl pelieHHs ypaBHEHMH TPETbeW M 4ETBEPTON CTEIECHEU
Pa3IoKEHUEM HAa MHOKHUTEIIN.

Pemenne npoOHO-palMOHANIBHBIX ypaBHEHHU. PereHne TEKCTOBBIX 3a1ad anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JByMs IE€peMEHHbIMU M ero rpaduk. Pemenume cucreM ABYX JMHEHHBIX
YpaBHEHUH C JABYMS IepeMEeHHbIMU. PelieHue cucteM JBYX YpaBHEHHMH, OJHO M3 KOTOPBIX
JTuHetHoe, a apyroe — BTopoil creneHu. ['paduyeckas MHTepHpeTanusi CUCTEMbl YpaBHEHUN C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

PemreHne nMHEWHBIX HEPAaBEHCTB C OJHOM NepeMEeHHOW. PelleHne CcuUCTeEM JMHEHHBIX
HEpaBeHCTB ¢ OAHOW mnepemMeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTEpHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUNHA

Ksanparuunas dynkius, e€ rpadux u cBoiicta. [lapabomna, KoopIMHATHI BEPITUHBI TapadOITHI,
OCh CUMMETPHH TapaboIbl.

[padukn GyHKIHL: y=KX+B, y=X> y= VX, y= /x/ H HX CBOCTBA.

Yucii0Bble NMOCJIEA0BATEIBHOCTH U MPOIPECCHH

[ToHsiTHE YHMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE IMOCIEAO0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO YIeHa.

Apudmernueckas U reoMeTpuueckas nporpeccuu. @opmynsl N-TO WieHa apuPpMETHIECKON U
F€OMETPUUYECKON MPOrPECCUil, CyMMBbI ITEPBBIX N WIECHOB.

N300paxkeHue ujaeHOB apuPMETHUYECKONM U TEeOMETPUYECKOW Mporpeccuii TOYykKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHENWHBIN 1 3KCIOHEHIIMAIbHBIA pOCT. CI0KHBIE POLEHTHI.

TEMATHYECKOE IINIAHUPOBAHHUE <«AJI'EBPA» 7 KJIACC

No HaumenoBanue Kon-Bo Bunpl gesrenbHOCTH
/I | pa3gesioB W TEM | 4acoB
IPOrpamMMbl
B K.p. | Ip.p
cero
1.1 [Tonstue 1 e CucTemMaTU3MpOBATh U OOOTaIaTh 3HAHUS
PalMOHATHLHOTO 00 OOBIKHOBEHHBIX U JIECITHYHBIX APOOSX.;
qrcia e (CpaBHUBaTh M YINOPSAAOYUBATH JApoOH,
npeoOpa3oBbIBast npu HEOOXOAMMOCTH
2. Apnmernieck 3 JnecsITUUHble  ApoOM B OOBIKHOBEHHBIE,

He  AeMcTBHA - © OOBIKHOBEHHBIE B JIECATHYHBIE, B YAaCTHOCTU B
patioHaIbHBIMH GECKOHEUHYIO IECATUUHYIO APOOb.;
arciamn e IlpumeHsaTh pa3HOOOpasHBIE CIMOCOOBI M
NpuéMBl  BBIYMCIEHHS  3HAYEHMIl  JIPOOHBIX
BBIP@KEHHH, COJEpKAMMX OOBIKHOBEHHBIE U
JIECATHYHBIE IpO0H: 3aMEHSATH pu
1.3. CpaBHenue, 2
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yHOpsA0YMBaHUE HE00X0IMMOCTH JECSITUUHYIO 1po0b
paIMoHaTBHBIX OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOU,
qucen NPUBOJUTL BBIpakeHUe K (opme, Hambomee

ynoOHOM sl BBIYMCICHUH, HpeoOpa3oBBIBATH

14. Crenenb ¢ JPOOHBIE BHIPOKEHHUS HA YMHOKEHUE W JICJEHUE
HaTypaJIbHbIM JECATUYHBIX Apo0Oeil K NEHCTBUSAM C IEIBIMU
noKazareiaeM qHCITAMIL;

15, Pemenne 3axau e [IpuBomuTh YHUCIIOBBIC U OYKBEHHBIC
Ha poGH, PUMEPHI CTETICHH C HATYPAITbHBIM MOKA3aTeJIeM,
IpOIEHTEI "3 OOBSICHSISI 3HAUCHUS OCHOBAaHUS CTCICHH U
pEATHHOMN TPAKTHKA MOKA3aTeNs  CTCMECHM,  HAXOJMTL  3HAUCHHS

creneHed Buaa an (a — mr00o0e parmoHaIbHOE

1.6. [MpusHaku YHCII0, N — HAaTypallbHOE YHCIIO0).;

JEIUMOCTH, e JloHMMaTh CMBICI 3aMCH OOJIBIINX YKCEII
pa3IOKEHUS Ha C TIOMOIIBIO JCCATHUYHBIX APOOEH M CTEreHeu
MHOXHUTEIHN yucina 10, TpUMEHATP HWX B  PEATbHBIX
HaTypajJbHBIX YHCEI CUTYyalluAX.

e [IpumeHsTH MPU3HAKU JCITUMOCTH,

17 PeanpHbre pa3oKEeHUsT Ha MHOXHTEIM  HaTypaJbHBIX
3aBUCHMOCTH qncer.;

18 Tpsivas u e Pemarh 3amaud HA YacTH, IPOIEHTHI,
obpaTHas MPOTIOPIIMHY, HAa HAXOXJIEHHUE IpoOu (qpoueHTa)
HPOMOPIHOHATBHOC OT BEIMYMHBI ¥ BEIMYMHBI TO €€ z[p06v1/1
™ (mporieHTy),  nIpobu (npoueHTa),v KOTOPBI-

COCTaBJISIET OJTHA BEJIMYUHA OT JPYrOM.;

e [lpuBomuTh,  pazbupaTh,  OICHHBATH
pa3MyHbBIe  pEIICHWs,  3alUCH  peIIeHHH
TEKCTOBBIX 3a7a4.;

e Pacrio3zHaBaTh M OOBSCHSITH, ONHPAsCh HA
OTIPE/ICIICHUs, TPSAMO TIPOTIOPIUOHATBHBIE U
0o0paTHO  MPOMOPIMOHANBHBIE  3aBUCHMOCTH
MEXy BEIIMYMHAMU; MPUBOJUTH MPUMEPHI ITHX
3aBUCUMOCTEH M3 pPEaJIbHOTO MHUpa, U3 APYrHX
y4eOHBIX MMPEIMETOB. ;

e Pemarp NPaKTUKO-OPUEHTHPOBAHHBIC
3aJaud  Ha JApoOHW, TPOLEHTHI, MPAMYI U
00paTHYIO MPOMOPIIMOHATEHOCTH, TPOTIOPIIHH;

Utoro no pazneny 25

2.1, bykBenHbIC e OpianeTh anredpandeckoi

BBIPKCHUS TEPMHUHOJIOTHEH ¥ CUMBOJHUKOM, MPUMEHSTH €€
B IIpOILIecCe OCBOEHHS y4eOHOTO MaTepuana.;

2.2. lepemenneie e Haxomurts 3HAYEHUS OyKBEHHBIX

23 TonyeTmsie BBIPOKEHUN TpHU 3aJaHHBIX 3HAYCHUSIX OYKB;
SHAMCHIS BBITIONTHATH BBIYUCIICHUS TIO (hOpMyIIaM.;
HEPEMEHHBIX e BrImonHAT, mpeoOpa3oBaHUsl  IIEJIOTO

BBIDOKEHUST B  MHOTOWIEH MPUBEICHHEM

2.4, dopmyl MOI0OHBIX CaraeMbiX.

® BrImoaHsaTh YMHOKCHHUEC OJHOYJICHA Ha
MHOTOYJI€EH W MHOI'o4Jc¢Ha Ha MHOI'OYJICH,
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OpUMEHATh  (OPMYJIBI  KBajapara CyMMbI H
KBaJIpaTa pa3HOCTH.;

e OcyuiecTBiATh paszioxxeHue
MHOTOWJIECHOB ~ HAa  MHOXHUTEIH  IyTEM
BBIHECCHHSI 32 CKOOKHM OOIIEro MHOMKHUTEIS,
npuMeHeHusT (GOpMyJIbl Pa3HOCTH KBaJpaTroB,
bopMyIT COKpAEHHOTO YMHOKEHUSL. ;

e [IpumeHSTH npeoOpazoBaHue
MHOTOWICHOB JUIsI PEIICHUS Pa3IMYHBIX 3a7ad
U3 MaTeMaTHKH.

2.5.

[IpeobpazoBanu
e
OYKBEHHBIX BBIpaxKe
HUW, paCKpBITHE
CKOOOK 1
MIpUBEICHNE
MOJA00OHBIX
cllaraeMbIX

e OBianerh anreOpanvecKkoit
TEPMUHOJIOTUEN Y CUMBOJIMKOM, IPUMEHSTH €€ B
IPOLIECCE OCBOEHHS yUeOHOT0 MaTepHuaa.;

e Haxoauts 3HauEHUs OyKBEHHBIX
BBIDOKEHUN TpHM 33JaHHBIX 3HAYEHUAX OYKB;
BBITIOJIHATH BBIYUCIICHUS 10 (popMyIiaMm.;

e BpimonHAT,  npeoOpa3zoBaHUs  IIEJIOTO
BBIDAKEHUSI B~ MHOTOWIEH  IPHUBEACHUEM
M0/IOOHBIX CIaraeMbIX, pacCKpbITHEM CKOOOK.;

e BLINOMHAT, yYMHOXEHHE OJHOYJIEHa Ha
MHOTOYJIEH W MHOTOWIE€HAa Ha MHOTOWIEH,
OPUMEHSTh (QOpMyNIbl  KBaJpaTa CyMMBI U
KBaJipaTa pa3HOCTH.;

e OcCymiecTBIATh pa3iokKeHNE MHOTOUJICHOB
HAa MHOXXHUTETU IyTEM BBIHECEHUS 32 CKOOKHU
00IIIero MHOXUTEJNS, TPUMEHEHUs (OPMYIIbI
pPa3HOCTH KBaJpaToB, (OpPMYN COKpAIIEHHOTO
YMHO>KEHHUSL. ;

o [Ipumensars npeoOpazoBaHue
MHOTOYJICHOB ISl PELICHUs Pa3JInYHbIX 3a7a4 U3
MaTEeMaTHKHU, CMEXHBIX MIPEIMETOB, U3 PEeaTbHOM
MPAKTHUKHY. ;

® 3HAKOMHUTbCA C HCTOpUEH  pPa3BUTHS
MaTeMaTHKHU;

2.6.

CBolicTBa

CTCIICHHU C

HATYpaJlbHBIM
noKasaresiem

2.7.

MHuorousieHs!

e OBnaneTh anreOpanvecKoi
TEPMHUHOJIOTHEH U CHMBOJIMKOM, PUMEHSITh €€ B
MpoIecce OCBOEHHS y4eOHOT0 MaTepHuaa.;

e Haxomuth 3HAYEHUSA OYKBEHHBIX
BBIDOKEHUI TpHU 3aJaHHBIX 3HAYECHUAX OYKB;
BBITIONTHATH BBIYUCIICHUS TIO (hOpMyIIaM.;

e BLINOMHATE MPeoOpa3oBaHUs BBIPAKECHHUS
B MHOTOYJICH MIPUBEJICHUEM 10T0OHBIX
CJIaraeMbIX, PAaCKpPBITHEM CKOOOK.;

® BLINONHATE YMHOXEHUE OJHOYJIEHA Ha
MHOTOYJIEH M MHOIOWIEHAa Ha MHOIOYJICH,
OpPUMEHSITh (QOpMYNIBl  KBajJpaTa CyYMMBI U
KBaJpaTa pa3HoOCTH.;

e OcCyIeCTBIATh Pa3I0KEHUE MHOTOUYJIEHOB
HA MHOXXHTENTU MyTéM BBIHECEHHUS 32 CKOOKHU
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o0IIero MHOXXHUTENs, MPUMEHEHUs (HOPMYIIbI
pPa3HOCTH KBaJApaToB, (OPMYN COKpPAIIEHHOTO
YMHOXCHHUSL. ;

e [IpumeHsTH npeoOpazoBaHue
MHOT'OYWICHOB JJIsA PCIICHHA PA3JIMYHBIX 3aaa4 U3
MaTe€MaTuK, CMCKHBIX MMPECIMETOB, U3 peaﬂbHOfI
[IPAKTUKU.

® 3HAKOMMUTbCA C HCTOpPUEH  pPa3BUTHS
MaTEMaTHUKH;

2.8.

CnoxeHnue,
BBIUYHUTAHUC,
YMHOEHHUE
MHOTOYJICHOB

2.9.

DopMmyiibl
COKpPAIIEHHOTO
YMHOKEHUS

e  OsBmagers anreOpanvecKkoit
TEPMUHOJIOTUEN U CUMBOJIMKOM, IPUMEHSATH €€ B
IPOLIECCE OCBOEHHS yUeOHOT0 MaTepuaa.;

* Haxonute 3HAYCHUS OyKBEHHBIX
BBIPQ)KCHUI TPH 3aJaHHBIX 3HAYEHUSIX OYKB;
BBITIOJTHATH BBIYHCIICHHS TIO (POPMYIIaM. ;

* BpimonHsaTe  nmpeoOpa3oBaHHUS  ILIEJIOTO
BHIPQXCHHWST B MHOTOWICH  TPHUBEACHUEM
MOI00HBIX CaraeMblX, PaCKphITHEM CKOOOK.;

* DBBINONHAT yMHOXEHHE OJIHOYIEHAa Ha
MHOTOYJIEH ¥ MHOIO4YWIeHa Ha MHOTOIEH,
OpUMEHSITh  (QOpPMYNIBI  KBajpata CYMMBI |
KBaJlpaTa pa3HOCTH.;

*  OcymiecTBIATh pa3nokKeHHEe MHOTOUJICHOB
HAa MHOXUTENU IyTEM BBIHECEHHUS 3a CKOOKH
00IIIer0 MHOXKHTEISA, TMPUMEHEHHS (HOPMYJIBI
pPa3HOCTH KBaApaToB, (GOPMYT COKpAIIEHHOTO
YMHO>KEHHUSL. ;

* [Ipumensrs npeoOpa3oBaHue
MHOTOYJICHOB JUIsl pEIICHUs Pa3IMyYHBIX 3a]a4 U3
MaTEeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEabHOM
MPAKTHUKY. ;

* 3HaKOMHUTbCA C HCTOpUEH  Pa3BUTHI
MaTeMaTHKHU;

2.10

Paznosxkenne
MHOTOWIECHOB
MHOKUTEIIN

Ha

¢ OsBiagers anreOpanvecKoi
TEPMHUHOJIOTHEH U CUMBOJIMKOM, IPUMEHSATH €€ B
Ipolecce OCBOEHHS y4eOHOr0 MaTepHuaa.;

e Haxomuth 3HAYEHUS OYKBEHHBIX
BBIDOKEHUI MpU 3aJaHHBIX 3HAUCHUSX OYKB;
BBITIOJTHATH BBIYUCIICHUS 110 (popMynnam.;

* BpmonHsaTe  mpeoOpa3oBaHHUS  IIETOTO
BBIDQXKEHUSI B  MHOTOWIEH  NPUBEACHUEM
MOI0OOHBIX CIaraeMbIX, paCKphITHEM CKOOOK.;

* BbINONHATE yMHOXEHUE OJHOYJIEHA Ha
MHOTOYJIEH W MHOrodjieHa Ha MHOI'OYJIEH,
OpUMEHSITh (OpPMYNBI  KBajpaTa CYMMBI H
KBaJpaTa pa3HOCTHU.;

*  OcCylecTBISATh Pa3l0KEHUE MHOTOUYJIEHOB
HA MHOXHUTENH IyTEM BBIHECEHHUS 3a CKOOKH
o0IIIero MHOXUTENsI, TNpUMEHEHHs] (OpPMYIIbI
pa3HOCTH KBaJpaToB, (GOPMYIT COKPAIIEHHOTO
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YMHOXEHHSL. ;
» Ilpumenars npeoOpa3oBaHue
MHOTOWIEHOB JUISl PEUICHUS PA3TUYHBIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PeaTbHOM
NPaKTUKU. ;
*3HaKOMUTBCA  C
MaTEeMaTHKH;

HCTOPUEN  PAa3BUTHS

TOTO TIO Pa3/ery

27

3.1. VYpaBHeHue, ePemate JIMHEHHOE YPAaBHEHUE C OJHOMU
MpaBuiia NepeMEHHOM, MPUMEHSST TIpaBuja Mepexoia OT
npeoOpa3oBaHus HCXOJIHOTO ypaBHEHMsI K PaBHOCHUJIBHOMY €MY
YpaBHEHMUS, 0oJiee MPOCTOTO BUJIA. ;

PaBHOCUIIBHOCTh e[IpoBepsaTh, SBISETCS JU KOHKPETHOE
ypaBHEHUH. YHUCJIO KOPHEM YpaBHEHHUSL. ;
ellonOuparb  mpuMepsl Hap  YHUCEl,

3.2. Jluneitnoe ABIISIONINXCS PELICHUEM JIMHEHHOTO YpaBHEHHS

ypaBHEHHUE C OJIHOM C IBYMS IEPEMEHHBIMH. ;
MEPEMEHHOM, oCTpouTh B KOOPAWHATHOW IUIOCKOCTH
pelIeHne JIMHEHHBIX rpaduk JUHEHHOTO YpaBHEHUS C JABYMs
ypaBHEHUH. NEPEMEHHbBIMU; MOJTh3YSICh rpaguKoM,
MPUBOJAUTH MPUMEPHI PEIICHUS YPABHCHHUS. ;
eHaxomuTte pemieHHe CHUCTEMBI  JIBYX
JIMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMH. ;
oCoCTaBisATh W pelaTh ypaBHEHHE WU
CUCTEMY YpaBHEHHUH 10 YCJIOBHUIO 3a/ayH,
UHTEPIIPETUPOBATE B~ COOTBETCTBUU  C
KOHTEKCTOM 3a/1a4M MOJy4Y€HHBII pe3ylbTarT;

3.3. Pemmrenuie 3amau * Pemare nuHENHHOE YypaBHEHHE C OJHOU
c MOMOIIBIO NEPEeMEHHOM, MpUMEHss MpaBWiIa Mepexona OT
ypaBHEHUH. UCXOJHOTO YypaBHEHUS K PaBHOCHIBHOMY €My

- 0oJee MpocToro BUAA.;

3.4. Jlunerinoe s IlpoBepsaTh, SBISETCA JIM KOHKPETHOE
ypaBHCHHE C BYyMA YUCII0 KOPHEM YPABHEHHSL.

[ICPEMCHHBIMA 1 e TlogbupaTe  mpuMepsl  Hap  YMCEd,
ero rpaduk. SABIISIIOIMXCS PELICHUEM JIMHENHOTO yPaBHEHHS C
35 CucteMa  mBYX JIBYMsI IEPEMEHHBIMU. ; }
HCHHELX . CTpOI/ITLU B KOOPAMHATHOM TMJIOCKOCTH
ypaBHEHHH ¢ AByMs rpaguk  JTUHEHHOTO  ypaBHEHHS C  JABYMSA
TePEMEHHEIMA. MEPEMEHHBIMH; TIOJIb3YAICh TPapUKOM, TPUBOJAUTD
MpPUMEpPHI PEIICHUS ypaBHEHUS. ;
* Haxomute pemeHue CcHCTEMBI  JBYX
JUHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU.
* CocraBiATh W pelaTb ypaBHEHHUE WIH
CUCTEMY YpaBHEHHUM [0 YCIOBHUIO 3aJlayH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJTYYEHHBIN pe3ynbTaT;
3.6. Pemenue * Pemare nMHENWHOE YpaBHEHHE C OJHOU

CUCTEM YpaBHEHUU

HCpCMeHHOﬁ, NpUMCHAA IIpaBuWjIa Hepexonaa OT
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CII0CO00M
IIOACTAaHOBKHN nu
CII0CO00OM
CJIOXKCHUA

UCXOJTHOTO YpPaBHEHMS K PaBHOCWIBHOMY €MY
0oJiee MPOCTOrO BUJIA.;

* IlpoBepsaTh, sBIAECTCA JIM KOHKPETHOE
YUCJI0 KOPHEM YPaBHEHHUS. ;

* lloxbupate  mpumepbl  map  4wucen,
ABJISIIOLIUXCS PELICHUEM JIMHEUHOTO YPABHEHUS C
JIBYMS IIEPEMEHHBIMU. ;

* Crpoutrp B KOOPAWHAaTHOW IUIOCKOCTH
rpaduKk  JTUHEHHOTO  ypaBHEHUS C  JIBYMSA
IIEPEMEHHBIMU; T0JIb3YSCh IPa(PUKOM, IPUBOAUTD
IIPUMEPBI PELICHUS YPABHEHUS. |

* Haxomute pemieHue cuCTEMBI  JBYX
JIMHENHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU. ;

* CocraBniaTh M pemiath ypaBHEHUE WIH
CUCTEMY YpaBHEHHHM II0 YCJIOBHIO 33J1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4¥ MTOJYYEHHBIN pe3ynbTaT;

Hroro no pazneny:

20

4.1. Koopaunara e li300paxarb Ha KOOPIMHATHOW MpPSIMOM
TOYKHU Ha MIPSIMOA. TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM
KOOp/JWHATaM, JIy9d OTPE3KH, HHTEPBAJIbBI;

4.2. Hucnosbie 3aIUCHIBATh MX Ha aIreOpandecKoM S3bIKE. ;
HPOMEKYTKH. e OTMeuaTh B KOOPAMHATHOH IMIOCKOCTH T(

43. PaccrosiHme O  3AJaHHBIM  KOOPIMHATAM; CTPOHTH rpaq
MeXITY TBYMS HECIIOKHBIX 3aBUCUMOCTEH, 3aJlaHHBIX q)opMynvaM
TOUKAMI TOM YHCJIE C TIOMOIIBIO ITU(POBBIX JTaOOpATOPHIA;
KOO/ IHHATHOI e [IpuMeHsTh, H3y4YaTh MPEHMYLICCTBA,
HPAMOIA, UHTEPIPETHPOBATH rpadudecKuit croco6

NpPEJCTaBICHUS H  aHalM3a Pa3HOOOpa3HOU

4.4. [IpsmoyronbHas AKHU3HEHHOM nH(pOopManuu;
cucremMa e (cBauBatb MOHSTHE GdbyHKIIUH,
KOOpJWHAT Ha OBJIJICBAaTh (DYHKIIMOHATILHON TEPMHUHOJIOTHEH. ;
TUTOCKOCTH. e PacrioszHaBaTh JIMHEHHYIO QYHKIUIO Yy =

kx + b, onmchiBaTh €€ CBOWCTBAa B 3aBUCHMOCTHU

4.5. Hpumepnt oT 3Ha4YeHui Kodduirentos k u b.;
rpaguxos, e Crpouth rpaQuKd JMHEHHON (QYHKIHH,
3aJJaHHBIX (Qopmylia bynkumn y=1x L;

MH. e llcronb3oBaTh HUGPOBBIE PECYpPCHl s
noctpoeHus rpagukoB QyHKIUN U U3YUCHHS HX
CBOJICTB;
e [IpuBoauts IIPUMEPEI JIMHEUHBIX
3aBHCHMOCTEH B pealbHbIX IHpoleccax U
SIBJICHHSIX;

4.6. Urenue e JI300paxaTb Ha KOOPAMHATHOW MNpsSMOM
rpaduKoB TOYKH, COOTBETCTBYIOLIHE 3aJJaHHbIM
peabHbBIX KOOpJMHATaM, JIyYd OTPE3KH, HHTEPBAJIbBI;
3aBHCHUMOCTEH. 3aMMCBIBATH X HA aNreOpandeckoM si3bIKe.;

e OrMeuarh B KOOPAMHATHOM IUIOCKOCTH

4.7. [Toustue
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GbyHKIMH. TOYKMA II0 3aJaHHBIM KOOpAMHATaM; CTPOUTH

rpaduKy HECIOKHBIX 3aBUCHMOCTEH, 3aJlaHHBIX
4.8. I'pacpux 2 GopMynamMM, B TOM 4YHCIE€ C IIOMOIIBIO
GyHKINH. U PPOBBIX Ta00PATOPHIA;

o [IpumeHsarb, wu3yyaTb IpPEUMYIIECTBA,
UHTEPIPETUPOBATH rpadudecKuit croco6
NpPEACTAaBICHUS H aHalM3a pa3HOOOpa3zHOU
KU3HEHHOU MH(pOpMALNN;

e (OcBauBath HOHSITHE ¢byHKIINH,
OBJIJIeBaTh (PYHKIIMOHAIHLHON TEPMHUHOJIOTHEH. ;

e Pacrno3HaBaTh JMHEHWHYIO (YHKIUIO Yy =
kx + b, onuceiBaTh €€ cBO¥CTBa B 3aBUCHUMOCTH
OT 3HaueHuM ko3duunenton k u b.;

Crpoutrb rpapuku JUHEHMHON  (yHKIMH,
bynkunn y =1 x 1;

e licnonb3oBaTh 1UGPOBBIE pecypchl UIs
NOCTpoeHUs TpaduKkoB (PYHKIUI U HU3y4EeHHUS HX
CBOWCTB;

e [IpuBoaUTH MIpUMEpPBI JTIMHEWHBIX
3aBUCUMOCTEH B  peajbHBIX Ipoleccax u
SBIICHUSX;

4.9. CaoiicTBa 2 N300paxkaTe Ha KOOPAMHATHOM MpsAMOit
GyHKIUH. TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM

; KOOpAMHATAM, JIydd OTPE3KHM, HHTEPBAJIbI;
4.10 Jluneiinas 2 3aIUCHIBATH MX Ha aIreOpandecKoM S3bIKE.
byHKIIHS. OtMmedaTh B KOOPAMHATHOM MIOCKOCTH TOYKH

10 3aJaHHBIM KOOpPJHMHATaM; CTPOUTHh Trpaduku
HECIIOKHBIX 3aBUCUMOCTEH, 3aJJaHHBIX
dopmynamMu, B TOM 4YHCIE C IIOMOIIBIO
U (ppOBBIX TaOOPATOPHIA;

411 [TocTpoenue 3
rpaduka JUHEHHOM

byHKINHA.

4.12 I'paduk 1 [TpumeHsTH, u3y4daTh MIPEUMYILECTBA,
byukmuun y = IXI UHTEPIPETUPOBATH rpaduueckuit croco6

OpEJICTaBICHUS W  aHaju3a pa3HoOOpa3HOU
YKU3HEHHOU nHpopManuu

OcBauBarh mnoHATHE (GYHKIHMH, OBIAACBAThH
(GyHKIMOHATBHOW TEPMHUHOIOTHEH.

PacnioznaBate nuneilnyto ¢ynkiuio y = kx +
b, onuceBaTh €€ CBOIICTBa B 3aBUCHUMOCTH OT
3Ha4YeHHUH K03 dunneHToB k u b.

Crpoutb rpadukud JHHEHHON (yHKIHH,
bynkun y = IxI.

Hcnonb3oBate 1udpoBble pecypchl AT
noctpoeHus rpaukoB QyHKIMN U U3y4EHHS MX
CBOMCTB.

IIpuBouTh IIPUMEPBHI JIMHEHUHBIX
3aBHCHMOCTEH B  pealbHbIX IHpoleccax H
SIBIICHUSIX.

Hroro no pasneny: 24

5.1. [ToBTOpEHNE 6 1 BriOuparh, NpUMEHSTH OLIEHUBATh CIIOCOObI
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OCHOBHBIX TIOHSTHI
U METOJOB Kypca 7
Kjacca, 0000Ienue
3HAHUM

CpaBHEHHS YMCEJl, BEIUMCICHUH, TIpeoOpa3oBaHMit
BBIPQ)KCHUM, pELICHUS] YPAaBHECHHUI.

OcymiecTBIATh CAaMOKOHTPOJIb BBIIOJHSAEMBIX
JIEUCTBUI U CaMOIIPOBEPKY pe3ynbTara
BBIUMCIICHUH, Ipe0oOpa30BaHuii, MOCTPOCHUN.

Pemrare 3amaum W3 peanbHOM  KU3HH,
IIPUMEHATh ~ MAaTEMaTU4YECKUE  3HAHMUIA  JUIA
peneHus 3a4a4d U3 Ipyrux npeaMeToB.

Hroro no pazneny:

OBLLEE
KOJIMUECTBO YACOB
T10 TIPOTPAMME

102

10

TEMATHUYECKOE INJNIAHUPOBAHUE «AJITEBPA» 8 KJIACC (7)

No HaunmenoBanme Kon-Bo Buner nesrensHOCTH
I/ | pa3fesioB M TEM | 4acoB
MIPOTPAMMBI
B K.p. | Ip.p
cero
1.1. [TonsTue 1 e CucTemMaTHU3MpPOBATh U OOOTaIaTh 3HAHUS
paIroHaIBHOTO 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.;
ypcia e (CpaBHUBaTh M YIOPSAJAOYUBATH JPOOH,
npeoOpa3zoBbIBas npu HEOOXOUMOCTH
12. ApH?MeTquCK 3 JecsATHYHBIE  ApoOM B OOBIKHOBEHHEIE,
ue - JAcucCTBMA - C OOBIKHOBEHHBIC B JECATHYHBIC, B YAaCTHOCTH B
palMoHa/IbHEIMH OCCKOHEUYHYIO IECATHYHYIO IPOOb.;
HuciaMu e [IpuMeHATh pPa3HOOOpA3HBIC CIOCOOBI H
OpuEéMBbl  BBIYUCIICHUS  3HAYCHHH  JPOOHBIX
BBIPOKEHUM, COJCpXKAIIUX OOBIKHOBCHHBIC U
JIECATHYHBIE Ipoou: 3aMEHSATh pH
1.3. CpaBHeHue, 2 HEe00XOAUMOCTH JECATUYHYIO IpoOb
YIOPSAA0YUBAHUE OOBIKHOBEHHOH ¥ OOBIKHOBEHHYIO JECATHYHOM,
parmoHaIbHBIX IPHBOJUTL BBIpaKeHHe K (opme, Hamboee
yucen ynoOHOM JUIsl BBIYMCICHUH, TpeoOpa3oBbIBATH
JIPOOHBIC BBIPAKCHUSI HA YMHOXXEHHE U JICIICHHUE
14. Crenenp ¢ 3 JNCCATHYHBIX JIpOOCH K JEHCTBUSAM C IICIIBIMH
HATYpaJIbHBIM qHCTAMIL:
fokasatresiem e [IpuBoauTh uuCIOBbHIE U OyKBEHHBIC
15 Pewenue 3azau y 1 MpUMEpHI CTETICHH C HATYPaJbHBIM MOKa3aTeNIeM,
Ha pOGH, OOBSCHSS 3HAUYCHHUS OCHOBAHMS CTEICHU U
IpOLICHTSI 3 MOKA3aTeNA  CTEMEHM, HAaXOIWTh  SHAYCHUS
peATbHOM TIPAKTHKH cTemeHe BuAa an (a — Jr000€ paloHalbHOE
YHCII0, N — HATYPaIbHOE YHCIIO).;
1.6. ITpusHaku 4 e [loHMMAaTh CMBICIH 3aNUCH OOJIBIIUX YHCEI
JIEJIMMOCTH, C TIOMOINBIO JECATUYHBIX JpoOel U CTemeHeu
pasnoxKeHus Ha yucna 10, TpuUMEHATP UX B  PEabHBIX
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MHOUTEIN
HAaTypPaJIbHBIX YUCEI

1.7.

Peanburie
3aBUCUMOCTH

1.8.

obOpartHas
MIPOIOPIIMOHAITBHOC
™

[Ipsmas u

CUTYalUsX.;

e [IpumeHsTH
pasio)KeHuss Ha
YHCEIL;

e Pemarh 3aJaud HAa YacTH, NPOLEHTBHI,
IPOINOPLUHY, HAa HAXOKJEHUE ApoOu (MpoleHTa)
OT BEJIMYMHBI W BEJWYMHBI 1O €€ apodu
(mpouieHTy), apoOm  (IpoIeHTa), KOTOPBIM-
COCTaBJIIET OJIHA BEJIMYMHA OT APYIrOi.;

e [lpuBomuTh,  pazbupaTh,  OICHHBATH
pa3IuyYHbE  peUIeHMs,  3aluCH  pPELIeHHH
TEKCTOBBIX 33/a4.;

e Pacno3HaBaTh U OOBSACHATH, ONMPAsACh HA
OTpENeNIeHUsl, NpPSIMO MPONOPLUOHATIBHBIE U
0o0paTHO  MPOMOPIHUOHAIbHBIE  3aBUCUMOCTHU
MEXy BEIMYMHAMH; MPUBOJUTH MPUMEPHI ITHX
3aBUCHUMOCTEH U3 peajbHOro MHpa, U3 JAPYrux
y4eOHBIX MPEIMETOB.;

e Pemiarth MIPaKTUKO-OPUEHTUPOBAHHbIE
3ajauyd  Ha JApoOM, TPOLEHTHI, MPAMYIO U
00paTHYIO MPONOPLHUOHAIBHOCTH, TPOMIOPLIUY;

IPU3HAKU
MHOKUTENHN

JEIUMOCTH,
HaTYypaJIbHBIX

4

TOTO TIO pa3/eiy

25

2.1.

bykBeHHbIE
BBIPAXKEHUS

2.2.

[IepemenHbIE

2.3.

Jonyctrumebre
3HAYEHHUS
IIEPEMEHHBIX

2.4,

Dopmybl

e OBianerh anreOpanvecKoi
TEPMHUHOJIOTUEH U CUMBOJIMKOM, MPUMEHSTH €&
B IIpOLiecce OCBOEHUS yueOHOTO MaTepuana.;

e Haxoautsb 3HaYEHUs OYKBEHHBIX
BBIPOKEHUI TpHU 3aJaHHBIX 3HAYEHUSX OYyKB;
BBITIOJTHATH BBIYUCIICHUS IO (OpMyIIaM.;

e BrimonHAT, mpeoOpa3zoBaHUsl  IEJIOTO
BBIDOKEHUSI B  MHOTOWIEH IPHUBEACHUEM
MO/I00OHBIX CaraeMbiX.

e BhINOMHAT, YMHOXKEHHE OJHOYICHA Ha
MHOTOYJIEH W MHOTOWIEHAa Ha MHOTOYIEH,
OpPUMEHSTh (QOpMYNIbl KBaJpaTa CYMMBI U
KBaJipaTa pa3HOCTH.;

e OcCyliecTBISAThH pas3ioxeHue
MHOTOYJICHOB Ha  MHOXHUTENIH myTéM
BBIHECEHHSI 32 CKOOKM OOIIEro MHOXKHUTEs,
npUMEeHEeHHUs (OPMYINbI Pa3HOCTU KBAJIPaToB,
dbopMyI COKpAIIEHHOTO YMHOKEHUSL. ;

o [IpumeHsaTs npeoOpa3oBaHue
MHOTOYIEHOB JJIsl PEIICHMs PAa3IUYHBbIX 3a/a4
U3 MaTeMaTHKU.

2.5.

[IpeoOpazoBanu
e
OYKBEHHBIX BBIpaXKe
HUU, paCKpBITHE
CKOOOK U
MIpUBEJICHNE

e OBianeTh anredpandeckoi
TEPMHUHOJIOTUENH U CUMBOJIMKOW, IPUMEHATH €€ B
MPOIECCe OCBOSHHS YUeOHOT0 MaTepuana.;

e Haxoauts 3HAUYCHMUS OYKBEHHBIX
BBIDOKEHUN TIpHU 3aJaHHBIX 3HAYCHUAX OYKB;
BBITIONTHSATH BBIYUCIICHUS TIO (hOpMyIIaMm.;

48



0JI00HBIX
clIaraeMbIx

e BrImoyHATH  NpeoOpa3oBaHUsl  LIEJIOTO
BBIDAKEHUS B~ MHOTOWIEH  IIPUBEACHUEM
NOJIOOHBIX CIIaraeMbIX, PAaCKPBITHEM CKOOOK.;

e BbINOJHAT, yYMHOXEHHE OJIHOYIEHA Ha
MHOTOYJIEH W MHOIOWIEHAa Ha MHOIOWIEH,
OpuMeHATh  (QOopMysnBl  KBagpaTa CyMMBI U
KBaJ[paTa pa3HOCTH.;

® OcCylIEeCTBIATh Pa3I0kKEHUE MHOTOUJICHOB
HAa MHOXXMTEIU IyTéM BBIHECEHUS 3a CKOOKHU
o0mIero MHOXXHUTENS, NPUMEHEHUs (HOPMYITBI
pa3sHOCTH KBaJApaToB, (OPMYNI COKPAIIEHHOTO
YMHO>KEHHUSL. ;

e [IpumeHSTH npeoOpazoBaHue
MHOTOYJICHOB JJIsl pEIIeHUs Pa3JInYHbIX 3a]a4d U3
MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3 pealbHOU
NPaKTUKH. ;

® 3HAaKOMHTBCS C HCTOPUEH  Pa3BUTHS
MaTeMaTHKH;

2.6.

CBoiicTBa
CTEIEHU
HaTypaJbHBIM
rmokasarejeM

2.1.

MHuorousieHsl

e OBianerh anreOpanvecKoi
TEPMUHOJIOTHEN U CUMBOJIMKOW, IPUMEHSTH €€ B
IpoILecCe OCBOEHHS yueOHOT0 MaTepHuaa.;

e Haxomuts 3HAYCHUS OyKBEHHBIX
BBIPQ)KEHUI TNpU 3aJaHHBIX 3HAYEHUSAX OYKB;
BBINOJIHATH BBIYMCIEHUS IO (GOpMYJIaM. ;

® BrINnoyHATh NpeoOpa3oBaHUs BbIPAXKEHUS
B MHOTOWIEH  IpPHUBEJICHHEM  IOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.;

® BEINOMHATP yYMHOXEHHE OJHOYICHA Ha
MHOTOWIEH W MHOTOWIEHAa Ha MHOIOWIEH,
OpUMEHATh  (OpMysabl  KBagpaTa CyMMbl U
KBaJpaTa pa3HOCTH.;

e OcCyniecTBIATh Pa3I0KEHUE MHOTOWICHOB
Ha MHOXMHTEIM IyTEM BBIHECEHUS 3a CKOOKH
oOlIero MHOXUTENs, IPUMEHEHUs (HOPMYIIbI
pPa3sHOCTH KBaJApaToB, (OPMYN COKpAIIEHHOTO
YMHOKEHHUS. ;

o [Ipumensars npeoOpa3oBaHue
MHOTOYIEHOB Il PELICHUs Pa3JInYHbIX 3aJa4d U3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 pPealbHOU
IIPAKTHUKHU. ;

® 3HAKOMHTbCA C HCTOPUEH  pa3BUTHS
MaTEMaTHKH;

2.8.

Cnoxenue,
BBIUHMTAHUE,
YMHOXEHUE
MHOTOYICHOB

2.9.

DopMmyiib
COKpAILIEHHOTO
YMHOKECHUS

e OBmageTh anredpandeckoi
TEPMHUHOJIOTUEN U CUMBOJIMKOW, IPUMEHATH €€ B
MpoIecCe OCBOEHHS Y4eOHOT0 MaTepHuaa.;

* Haxoauts 3HAUCHUS OYKBEHHBIX
BBIDOKEHUI TMpU 3aJaHHBIX 3HAUCHUSX OYKB;
BBITIONTHSATH BBIYUCIICHUS TIO (hOpMyIIaMm.;

* BpmonHaTe  npeoOpa3oBaHUS  IIENOTO
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BBIPQKCHUST B MHOTOWIEH  INPHUBEACHUEM
NOJIOOHBIX ClIaraeMbIX, PAaCKPBITHEM CKOOOK.;

* DBbINONHATE YMHOXEHUE OJHOYJIEHA Ha
MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIEH,
OpUMEHSATh  (QOpPMYNIBI  KBajpata CyMMBI H
KBaJipaTa pa3sHOCTH.;

*  OcCymecTBIATh Pa3I0KeHNEe MHOTOYICHOB
Ha MHOXXUTENM IyTéM BBIHECEHHS 3a CKOOKH
o0mIero MHOXUTENS,, TMPUMEHEHHs (QOpPMYJIbI
pPa3sHOCTH KBaJpaToB, (GOPMYT COKPALIEHHOTO
YMHOEHHSL. ;

* Ilpumensars npeoOpazoBaHue
MHOTOWIEHOB JUISI PEUICHUS PA3IUYHBIX 33/1a4 U3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM
NPaKTUKY. ;

* 3HAaKOMHTBCS C HCTOPHEW  Ppa3BUTHSA
MaTEeMaTHKH;

2.10.

Paznoxenune
MHOTOYJICHOB
MHOXUTCIIN

Ha

e  OsBmagers anreOpanvecKoit
TEPMUHOJIOTHEN U CUMBOJIMKOM, IPUMEHSATH €€ B
IPOLIECCe OCBOEHHS yueOHOT0 MaTepHraa.;

* Haxonute 3HaueHUs OyKBEHHBIX
BBIDOKEHUI TMpU 3aJaHHBIX 3HAUEHUSX OYKB;
BBITIOJTHATH BBIYUCIICHUS IO (hOpMyIIaM.;

* BpimonHsaTh  mpeoOpa3oBaHHUS — LIEJIOTO
BBIDAKEHUSI B~ MHOTOYWIEH  IPUBEICHHEM
MOJOOHBIX CIaraéMbIX, paCKpbITHEM CKOOOK.;

* DBBINOMHAT yMHOXKEHHE OJHOYIEHAa Ha
MHOTOWJIEH ¥ MHOTOYJIeHa Ha MHOTOYIEH,
OpUMEHSTh  (OpPMYyNIBI  KBajpaTra CYMMBI H
KBaJlpaTa pa3HOCTH.;

*  OcymiecTBIATh pa3iokKeHHEe MHOTOWICHOB
HA MHOXUTENU IyTéM BBIHECEHHUS 3a CKOOKH
0o0ILIero MHOXUTENSI, NpUMEHEHUs (GOpMYIIbI
pPa3HOCTH KBaJpaToB, (GOPMYIT COKPAIIEHHOTO
YMHO>KEHHUSL. ;

* Ilpumensars npeoOpazoBaHue
MHOTOYJICHOB JUIsl pEIICHUs Pa3IMYHBIX 3a7a4 U3
MaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEeabHOM
MPAKTHKHY. ;

*3JHAaKOMUTBCS C  UCTOpUEH  pPa3BUTHS
MaTeMaTHKH;

4

TOTO IO pa3ziey

27

3.1.

YpaBHeHue,
npaBuia
npeoOpazoBaHus
YpaBHEHMUS,
PaBHOCUIILHOCTh
YPaBHEHUHU.

ePemiarh JIMHEHHOE YpaBHEHUE C OJHOM
NIEPEMEHHOM, NPUMEHSS MpaBUiIa MEPEXOAA OT
HCXOZHOIO YPAaBHEHMSI K PABHOCWIIBHOMY €MY
0oJee MpocToro BUAA.;

o]lpoBepsTh, ABIAETCA JH KOHKPETHOE
YHCII0 KOPHEM YPAaBHEHHSL.;
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3.2.

JIuneiinoe
YpaBHEHUE C OJIHOMI
IIEPEMEHHOM,
pELIECHHUE JIMHENHBIX
YpaBHEHUM.

e[lonOupaTr  mpumepsl  map  YHCed,
SIBJISIFOILIMXCS PELLIEHUEM JIMHEWHOTO ypaBHEHUS
C IByMs IIEPEMEHHBIMU.. ;

oCTpOoUTh B KOOPJAMHATHOM IUIOCKOCTHU
rpaduKk JUHEWHOTO YpaBHEHHS C JBYMS
IIEPEMEHHBIMU; T0JIb3YSICh rpaduKoMm,
IPUBOJUTH IPUMEPHI PELICHHS YPAaBHEHUS. ;

eHaxomute penieHHe CUCTEMBI  JIBYX
JIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMH. ;

oCoCTaBIsATh U peElIaTh YypaBHEHHE WU
CHUCTEMY YPaBHEHHMH II0 YCIOBHUIO 3a/ayH,
UHTEPIIPETUPOBATh B COOTBETCTBUU  C
KOHTEKCTOM 3aJa4H MTOJTYy4EHHBIN pe3yibTarT;

3.3. Pemenne 3amau * Pemare nuHEHHOE ypaBHEHUE C OJIHOM
c MOMOII[BIO NIepEeMEHHOM, MPUMEHss TMpaBHia Mepexojia OT
yYpaBHCHHH. UCXOJHOTO YypPaBHEHHS K PaBHOCHIBHOMY €My

- 0oJiee MPOCTOTO BHUJIA.;

3.4 JInneiinoe « IlpoBepsTth, SBISETCS JU KOHKPETHOE
YPaBHCHHEC C IBYM YHUCII0 KOPHEM YPABHEHHUS. ;

HCPEMCHHBIMA 1 o Tlogbupath  mpuMepsl  Hap  YHCEN,
ero rpaduk. SBIISIFOIMXCS PEMIEHUEM JIMHENHOTO yPaBHEHHS C
ByMsI IEPEMEHHBIMU. ;
3.5. Cucrema JOByX JIBYML TICpEME ’ .
. * CrpouTb B KOOPAMHATHOW IJIOCKOCTH
JTMHEHHBIX .
. rpaduk  JUHEHHOrO  ypaBHCHHS C  JABYMS
YpaBHCHHI C IBYMS
NIEPEMEHHBIMH; TTOJIB3YSCh TPAdUKOM, TIPHBOTUTH
MEePEMEHHBIMH.
NIPUMEPHI PEIICHUS YPaBHEHHUS. ;
* Haxomute pemieHue CHCTEMBI  JBYX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. ;
* CocraBiiaTh W pelIaTh ypaBHEHUE WU
CHUCTEMYy YpaBHEHHUH TIO YCIOBHIO 3ajauyH,
UHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJTy4YEHHBIN pe3yabTar;
3.6. Permrenue * Pemare nuHENWHOE YypaBHEHHE C OJHOMU

CHUCTEM YypaBHCHHIA
CII0CO00M
I10JICTAHOBKH u
CII0CO00M
CIHOKEHUS

IEpEeMEHHOM, NMpHMEHsAs IpaBUiIa Mepexoia OT
UCXOJITHOTO YPAaBHEHHUS K PaBHOCWIBHOMY €My
6o0J1ee IpOCTOro BUJA.;

* IlpoBepsiTh, sBIsETCA JIM KOHKPETHOE
YHCIIO KOPHEM YpaBHEHMUSL.;

* IlogOupath  mnpumepsl map  4uced,
ABIIIOIINXCS PELIEHUEM JIMHEWHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMU. ;

* Crpoutrp B KOOPAMHAaTHOW IUIOCKOCTH
rpadpuKk  JUHEHMHOro  ypaBHEHUS C  JByMs
NEpEeMEHHBIMHU; MOJIb3YACh I'pauKOM, IPUBOINUTH
IpUMEPHI peIIeHUs] YPaBHEHHUS. ;

* Haxomutp pemieHue CHUCTEMBI  JIBYX
JUHEWHBIX YPaBHEHUH C IBYMs I€PEMEHHBIMU. ;

* CocraBniaTh W pelIaTh ypaBHEHUE WU
CUCTEMY YPAaBHEHMH IO YCIOBHMIO 3a/ayH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
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3a/1a4y [TOJIYYECHHBIN pe3yibTaT;

TOTO TI0 pa3Jieiy:

20

4.1. Koopaunara e JI300paxaTb Ha KOOPAMHATHOW MPSMOM
TOYKH Ha TIPSIMOH. TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM
KOOpJAMHATaM, JIydd OTpPE3KH, HHTEpBaJbI;

4.2. ucnosbre 3aIUCHIBATH UX Ha AIreOpanyecKoM A3bIKE.
[IPOMCIKYTKH. e OTMeuaTh B KOOPAMHATHOM ILUIOCKOCTH T(

43, PaccTOsIHIE O  3alaHHbIM ~KOOPIMHATAM;  CTPOHTH rpaq
MERITY TBYyMS HECJIOKHBIX 3aBUCHUMOCTEH, 3aJJaHHBIX (1)OpMyJIvaM
TOUKAMI TOM YHCJIE€ C TTIOMOIIBIO ITU(POBBIX JTAOOPATOPHUIA;
KOODMHATHO e [IpumeHATH, W3y4aTh NPEUMYIIIECTBA,
TIPSO, UHTEPIPETHPOBATH rpaduueckuit croco6

NpEJICTaBICHUsT W  aHaju3a pa3HoOOpa3HOU

4.4. [IpssmoyronpHas KU3HEHHOU nHpopmanny;
cucrema e (OcBauBathb MIOHSITHE byHKIHH,
KOOPAWHAT Ha OBJIa7IeBaTh (YHKIIMOHATHLHON TEPMHUHOJIOTHEH. ;
IIJIOCKOCTH. e Pacrno3HaBaTh JMHEWHYIO (YHKIUIO Yy =

kx + b, omuceIBaTh €€ CBOMCTBA B 3aBUCHMOCTH

4.5. [pumepsr OT 3HaueHui Ko3(punuenTos k u b.;
rpaguxos, e Crpouts rpaQukd JMHEHHOW QYHKIMH,
3aJlaHHBIX (QopMmyna dyHkmn y =1 x 1;

MH. e lcrons3oBarh MUGPOBBIE PECYpPChl IS
MOCTPOCHUs TpaduKoB (PYHKIMA ¥ U3yUCHUS HX
CBOMCTB;
e [IpuBoauTh MPUMEPBI JIMHEMHBIX
3aBHUCHUMOCTEl B pealbHbIX Ipolleccax U
SBIICHUSX;

4.6. YreHue e l300pakaTh Ha KOOPJAMHATHOW MPSIMOM
rpadukoB TOYKH, COOTBETCTBYIOLIUE 3a/laHHBIM
peasIbHbIX KOOpJAMHATaM, JIydd OTpPE3KH, HHTEpBabI;
3aBUCHUMOCTEH. 3aMKChIBaTh UX Ha allre0panyecKoM SI3bIKe. ;

e OrmeuaTh B KOOPAMHATHOM IJIOCKOCTH

4.7. Ionsitue TOYKH TI0 3aJ@HHBIM KOOpJMHATaM; CTPOMTH
(yHrmH. rpaduKi HECIIOXKHBIX 3aBHCHMOCTEH, 3aJIaHHBIX

48, Tpadux dopmynamu, B TOM  4HCIE ¢ TIOMOMIbIO
byHKLI, U (pPOBBIX TaOOPATOPHIA;

o [Ipumensarb, wu3yyaThb MNPEUMYIIECTBA,
UHTEPIPETUPOBATH rpaduueckuit croco6

OpeACTaBiIeHUs M aHalM3a pa3HooOpa3HOU
AKHU3HEHHOM nH(pOopManuu;

e (OcBauBatb HOHATHE GbyHKIUY,
OBJIaJIeBaTh (YHKIIMOHAIBHON TEPMUHOJIOTHEH. ;

e Pacrno3HaBaTh JHHEWHYIO (YHKIUIO Yy =
kx + b, onuceiBaTh €€ cBOICTBAa B 3aBUCHMOCTHU
OT 3Ha4YeHui kodpurmenTos k u b.;

Crpouth rpaduku JMHEHHONH (YHKIUH,
bynkumn y =1x L.;

e llcronb30BaTh LU(POBBIE PECYpPCHI s
noctpoeHus rpaukoB QyHKIMN U U3y4EHHS MX
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CBOMCTB;

e [IpuBoauTh
3aBUCHMOCTEH B
SIBJICHUSX,

JIMHENHBIX
mnpoueccax Hu

IIpUMEPBI
peanbHbIX

4.9.

CroiicTBa
(GyHKIU.

4.10

JIuneiinas
GyHKIMS.

4.11

[Toctpoenue
rpaduka JTUHEHHOM

(GyHKIMH.

4.12

I'paduk
dbynakuun y = IXI

N300paxkaTe Ha KOOPAMHATHON MIpPSIMOM
TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM
KOOpJAMHATaM, JIydd OTpPE3KH, HHTEpBaJbI;
3aMMCBIBATh X HA aNreOpandeckoM si3bIKe.

Otmeuarh B KOOPAMHATHOM MJIOCKOCTU TOYKH
10 3aJaHHBIM KOOPJHMHATaM; CTPOUTHh Trpaduku
HECJIOKHBIX 3aBHCHMOCTEH, 3aJJaHHBIX
dbopmynamMu, B TOM UHCIE€ C TOMOIIBIO
M (poBbIX Ja00PATOPHIL;

[TpumensTH, n3yyarb MIPEUMYILECTBA,
UHTEPIPETUPOBATH rpaduueckuit croco6
NpEJICTaBICHUsT W  aHaju3a pa3HoOoOpa3HOU
KU3HEHHOU nHpopmannu

OcBauBarh mnoHATHE (GYHKIMH, OBJAJAEBATh
(GYHKIIMOHATBLHON TEPMHUHOJIOTHEH.

PacnioznaBate nunelnyo ¢yHkiuo y = kx +
b, onuceiBaTh €€ CBOICTBa B 3aBHCHUMOCTH OT
3HaueHul ko3pduurenton k u b.

Crpouts rpaduku JHHEHHOW (YHKIUH,
bynkun y = IxI.

Hcnonb3oBath 1UGPPOBBIE peCypchl  UId
MOCTpOeHUs TpadukoB PyHKIMA U U3ydEeHUS UX
CBOWCTB.

[IpuBoUTH
3aBUCUMOCTEH B
SBJICHUSX.

JIMHEHNHEBIX
mporeccax H

IpPUMEPBI
peasbHBIX

144

TOr'O 110 pa3Jciiy:

24

5.1.

IToBTOpEHME
OCHOBHBIX ITOHSTHUH
U METOJIOB Kypca 7
Kjacca, o0oOIIeHne
3HaAHUH

Br16uparh, NPUMEHSITH OIEHUBATH CIIOCOOBI
CpPaBHEHHUS YHCEJl, BBIUMCICHUH, MpeoOpa3oBaHui
BBIPA)XEHUI, pEelICHUs] YPAaBHEHHUIA. ;

OcCyllecTBIATh CAMOKOHTPOJIb BBIOJIHAEMbBIX
JIenucTBHUI " CaMOIIPOBEPKY pe3ynbTaTa
BBIYMCIICHUH, TPe0Opa30BaHUM, IOCTPOCHHIA.

Pemrare 3amaum W3 peanbHOM  KU3HH,
IPUMEHATH  MAaTreMaTUYECKUE  3HAHUA  JUIA
pelIeHus 3a/1a4 U3 APYTUX MPEIMETOB.

4

TOTO IO pa3zeny:

O

BIIEE

KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

10

TEMATHUYECKOE IIJIAHMPOBAHUE AJITEBPA 9 KJIACC (8)
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Ne HaumenoBanue KonnuectBo Bunel nesrenbHOCTH
I/0 | pa3lesioB M TEM| 4acoB
MIPOrPaMMBI BCer [KOHT [IpaK
0  [p.pablpad

1.1. KBanpatusrii 1 0 0 dopMynHupoBaTh ONpPEAEICHUE KBAJIPaTHOTO,

KOPCHb U3 YHCIIa KOPHS U3 YUCIIa, apuPMETHIECKOTO KBAPATHOTO
KOPHSI.

1.2. [TonsTue 00 1 0 0 CpaBHUBATh U YIOPSAIOYNUBATH PAIIMOHATBHBIC U
MppalMOHATEHOM MppAIMOHATIBHBIC YHCIIA, 3aITMCAHHBIC C TIOMOIIIBIO
yucie KBaJPaTHBIX KOPHEM;

1.3. JlecsiTuuHble 1 0 0 [Tpumensrs oIepanuio U3BIICUCHUS
MTPUOTKCHUS KBQJ[PATHOTO KOPHSA W3 YHCIIA, HCIOJNB3YS IpH|
MPPaIMOHATEHBIX HEO0OX0IMMOCTH KaJIbKYIISITOP;
qrcen.

14. JleiicTBUTENBHBIE 1 0 0 3HAKOMHUTbCS  C  HUCTOpUEH  pa3BUTHUSA
qrca. MaTEeMaTHKU

1.5. CpaBHeHME 1 0 0 CpaBHUBATBE U yNOPAA0YMBATh PALMOHAIIBHBIE N
e CTBUTEITLHBIX MppaIMOHATIbHBIC YHCIIA, 3alTMCAHHBIE C TIOMOIIIBIO
qucen KBaJPaTHBIX KOPHEN

1.6. Apudmernueckuit 1 0 0 BoimonHATe  mpeoOpazoBaHUs  BBIPAXKEHUH,
KBaJIpaTHBI KOPCHb COJIep)KalIuX KBaJpaTHbIC KOPHU. BeIpaxaTh)

MEPEMEHHBIC M3 TeOMETPUICCKUX W (DU3HUSCKHUX]
bopmyit.

1.7. VYpaBHeHHe  BUIQ 3 0 0 HccnenoBaTh ypaBHEHHE X2 = @, HaXOJUTH
X2 = a. TOYHBIC W TPUOIKEHHBIE KOpHU Tipu & > 0

1.8. CsoiictBa 3 0 0 HccnenoBath CBOMCTBA KBaJIpaTHBIX KOPHEH,
aprudmMeTnyecKux [POBOIS YHCIIOBBIE AKCIEPUMEHTHI C
KBaJpaTHBIX KOpPHEH. MCII0JIb30BAaHUEM KaJIbKYJIsITOpa (KOMIIBIOTEPA);

1.9. [TpeoGpazoBanue 3 1 0 Breraucists 3HAYCHUS BBIpaKCHHH,
YHCIIOBBIX CoJIeprKaluX KBaJpaTHbIe KOPHH, UCTIOJIb3Ys MPH
BBIpAKEHHH, co HEO0OX0IUMOCTH KaJIbKYJISTOP;
mepKamx
KBaJIpaTHbIE KOPHU

Hroro mo pazneny 15

1. CrerneHb C 1 0 0 DopMyaHpoBaTh OMpENENIEHUE CTEIeHH ¢
IEJIBIM [T0Ka3aTeseM [EJIBIM TTOKa3aTeleM.

2. CrannmapTHas 1 0 0 [IpenacraBiasaTh 3amuch OOJNBIIUX M MAaJIbIX

3aruch 4ucia. YHcell B CTAHJAPTHOM BHUJIE.

3. Pazmepnr 1 0 0 Hcnonb30Bath 3amuch YKceN B CTAHAAPTHOM
00BEKTOB BUIEC /S BBIPAKEHUS pPa3MEpPOB OOBEKTOB,
OKPYKaIOIIEro MHUPA) JUIUTEILHOCTH TIPOIIECCOB B  OKPYXKAIOIIEM
(oT  sIeMeHTapHbIX| MUpE.

YaCTHII hi (6!
KOCMHUYECKHX
00BEKTOR),
JUTUTETHHOCTh
MIPOIIECCOB B
OKPY)KaOIIEM MHUPE

é. CBoiicTBa 4 1 0 [IpumensTs CBOIicTBa CTENEHU IS
CTETIEHH C IENbIM| npeoOpa3oBaHMsT  BBIPAKEHUH,  COJEpIKaIIHX
MoKasarejaemM CTETICHH C IIEeTBIM TOKa3aTelleM;
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Hroro no pazueny

3.1. KBanpatublii 1 Pacno3znaBatb KBaJpaTHBII TPEXUIIEH,

TPEXUIIEH. YCTaHABJIMBATh BO3MOXHOCTh €r0 Pa3JIOKECHHUs
Ha MHOYXHTEIIH;

3.2. Paznoxenue 4 PacknaspiBaTh HAa MHOXKHTENM KBaJpaTHBIN
KBaJ[paTHOTO TPEXWIEH C HEOTPULIATEIILHBIM TUCKPUMUHAHTOM;
TpEXUIICHA HA|
MHOXHTEIH

Hroro no pazneny g

4.1. Anrebpandeckas 1 3anuchIBaTh areOpanyecKue BhIPaXKEHMUS;
po0b

4.2. Jonyctumsle 1 Haxonuts 00macTb OIpeneneHus
3HAYCHUS PaIMOHAIEHOTO BBIPAKCHHUS.

MepEeMEHHBIX,
BXOJISATITUX B
anreOpandecKue
BBIPKCHUS

4.3. OcHoBHOE 2 @opMyIHpOBaTh  OCHOBHOE  CBOMCTBO
CBOWCTBO anreOpanveckoil ApoOM M MPUMEHSTH €ro s
anredpanveckoi npeoOpa3oBanust 1podeii;

Tpoowu.

4.4. Coxkpaiienune 3 BoinonHaTe ngeiicTBus ¢ anredbpanvyecKUMH
npooei TPOOSMH

45, CnosxeHnue, 4 BrITIOHATE JEUCTBHS ¢ anreOpandecKuMu
BBIYMTAHUE, IpOOsSMHU;

YMHO)KEHHUE i1
JiefieHue
anreOpanvecKux
npooei

4.6. [IpeobpazoBanu 4 [IpumeHsaTp mnpeoOpa3oBaHUs BBIPAKECHUN
e BBIPKCHUIH, JUIS pelleHus 3a/1ay;
coJIeprKalIux
anredpanveckue
Ipoou

Uroro no pazneny 15

5.1. Kanpatnoe 1 PacrioznaBath KBagpaTHbIE YpaBHEHUS;
ypaBHEHHUE.

5.2. Henonnoe y. 3anuceiBaTh (HopMyny KOpHEH KBaJIpaTHOTO
KBaJIpaTHOE yYpaBHEHUS; pellaTh KBaJpaTHbIC YPABHEHUS —
ypaBHEHUE MOJIHBIE Y HETIOJIHEIE;

5.3. dopmyna 3 3anuceiBaTh (HOpMYITy KOpPHEH KBaJpaTHOTO
KOpHEH KBaJpaTHOIO YpaBHEHUS; pellaTh KBaJpaTHbIC YPaBHEHHUS —
ypaBHEHUS HOJIHBIE U HETIOJIHBIE.

5.4. Teopema Buera 2 ®opmynupoBars Teopemy Buera, a Taxke
00paTHyI0 TeopeMy, IPUMEHSATh 3TH TEOpPEM s
peleHus 3a/1a4.

5.5. Pewrenne 4 Pemare  ypaBHeHus,  cBoJsALIMECT K
ypaBHEHUH, KBaJJpaTHBIM, C MOMOIIBIO MpeoOpa3oBaHUM U
CBOJIAIIMUXCS K 3aMEHOW MepeMEeHHOM.

KBaJIPATHBIM
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5.6. [Ipocreitmme Y, Pemiare  ypaBHeHuWs,  cBOJsLIMECT K
IpoOHO- KBaJIpaTHbIM, C IOMOILBIO MPEOOpPa3OBaHUN U
palroHaIbHbIE 3aMEHOM NIEPEMEHHOM.

YpaBHEHUS.
5.7. Pemenue 3 Pemath TekcToBBIE 3a7auM alredpanvyeckuMm

TEKCTOBBIX 33734 C
HOMOIIBIO
KBAJIPATHBIX
YpaBHEHU I

crocodom: NEPEXOIUTh oT CJIOBECHOI
(bopMyIUpPOBKHU YCIIOBUS 3a1auu K
anreOpandyeckol MoJenu MyTéM COCTaBJICHUS
YpaBHEHUS.

Hroro no pasupeny:

6.1. Jluneitnoe 2 Crpouth rpaduku JTUHEHHBIX ypaBHEHUH, B
YpaBHEHHE C JBYMs TOM YHCJIe UCTIONB3YS IHU(PPOBBIE PECYPCHI;
[epeMEHHBIMH,  €Tr0
rpaduk, peuieHue]

YPaBHEHUH B IEJbIX
qrcIax

6.2. Pemenne cucrem 2 Pematp CUCTEMBl ~ JBYX  JIMHEHHBIX|
IIBYX JTUHEHHBIX| ypaBHEHUI c JIBYMSI MIePEeMEHHBIMY|
YpaBHEHUH C JBYMs] MTOJICTAHOBKOM M CJIOKEHUEM;

[epeMECHHBIMHU

6.3. [Tpumepst 3 Paznuyars napajuieIbHbIC 7|
[peTeHus cHucTeM MIePECEeKAFOIINECS TIPSMBIC TI0 UX YPABHEHUSIM;
HEJTMHEWHBIX
YpaBHEHUH C JBYMs]

[epeMEeHHbIMU

6.4. I'paduueckas 4 [lpuBoauTe TpaduvecKkyr0 HHTEPIPETAIUIO
MHTEpIIpEeTaIHs pelIeHus ypaBHEHUs C JBYMS MEpEMEHHBIMU U
YpaBHEHUS C JIByMs CUCTEM ypaBHEHUH C ABYMS NepEeMEHHBIMU
[epeMEeHHBIMU 17|
CUCTEM YypaBHEHHH ¢
IByMsI IEpEMEHHBIMU

6.5. Pemenne 4 Pemate TekcToBBIC 3a/auu anreOpandecKum
TEKCTOBBIX ~ 3aad4 ¢ CrocoooM;

[OMOILBI0 CHUCTEM|
YpaBHEHUI
Utoro mno pazneny: 13

7.1. Yucnossie 3 ®opmynupoBaTh CBOMCTBa YHCIIOBBIX
HEpaBeHCTBA U HX HEPaBEHCTB, WILTIOCTPUPOBATH ux Ha
CBOICTBa KOOPJIMHATHON MPSIMOIA, JIOKa3bIBaTh,

anreOpanvecKu;

7.2. HepaBenctBo ¢ 1 [TpuMeHsTH CBOMCTBA HEPABEHCTB B XOJE
OJTHOW MepeMeHHOH pelieHus 3a1ay;

7.3. JIuneiinsle 3 PemaTte nMHENHBIE HEpAaBEHCTBA C OJHOM
HEpaBEHCTBA v HepeMEeHHO, U300pakaTh peleHne HEPaBEHCTRA
OJHOU IEPEMEHHOM Ha YHCIIOBOW IIPSAMOIL;

U UX pElIeHne

7.4, Cucremsl 4 Pemate cucTeMbl JHMHEWHBIX HEPABEHCTB,
TUHEHHBIX n300paXkaTh pelieHHe CHUCTEMbl HEPAaBEHCTB HA)
HEPaBEHCTB YUCJIOBOM MPSIMOM;

c
OJIHOU TEPEMEHHOU

N UX pCHICHUC
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7.5. N3ob6paxenue 3 PemaTth cuctemMbl JIMHEWHBIX HEPABEHCTB,
peleHusl JTMHEWHBIX] n300paXkaTh pelIeHHe CHCTEMbl HEPAaBEHCTB HA|
HEPAaBEHCTB U  UX YUCIIOBOW IIPSIMO;

CHUCTEM Ha YHUCIIOBOY|
psIMOM
Hroro mo pazaeny: 12

8.1. [lonstue 0.5 Hcnonb3oBath (YHKLIHOHAIBHYIO
GbyHKINN TEPMUHOJIOTHIO Y CHMBOJIUKY.

8.2. Ob6nactp 0.5 Bbrancnare 3HaueHus (QyHKOMNA, 3aJaHHBIX|
OIIpeeICHUs Y dopmynamu (npu HE00X0IMMOCTH
MHO>KECTBO UCTIOJIb30BATh KaJIbKYJIATOD); COCTaBJISIThH
3HaYeHU U QYHKIMI TabJIUIbl 3HAaU€HUN (YHKIHH.

8.3. Crioco0b1 3amany 1 Hcnons3oBathb (GYHKIIMOHATBHYTO
byHKIMI TEPMUHOJIOTHIO U CUMBOJIUKY;

8.4. I'paduk 1 OmnuceiBaTh CBOMCTBA (YHKIIMM HA OCHOBE
byHKIIUN e€ rpaduxka.

8.5. CaoiicTBa 2 Uccnenosath MIPUMEPBI rpaguKoB,
byHKINH, ux OTPaXAIOUIMX  peajbHble  TPOLECCHl |
oToOpaxkeHHEe  Ha SBJICHUS.
rpaduke

Uroro no pazneny: g

9.1. Urenue n 1 Haxomuts ¢ nomombto rpadguka GpyHKIUN
MOCTPOCHHE 3HaYeHHWe OJHOM M3 paccMaTpPUBAEMBIX
rpadukoB GyHKIMIH BEJIMYUH 10 3HAYEHUIO IPYrOM.

9.2. [Tpumepsnt 1 OnuceiBaTh XapakTep HU3MEHEHHUs OJIHOM
rpadukoB QyHKIUH, BEJIMYMHBl B 3aBHUCHUMOCTH OT HW3MEHEHMS
OTpaXKaoIIMNX JIPYTOM.
peabHbIE TPOTECCHI

9.3. DyHKIUH, 1 Pacrio3naBaTh BUBI N3y9aeMbIX (YHKIIAN.
OIMCBIBAIOLIUE
IPSIMYIO 17l
00paTHy1O
IIPONOPIIMOHAIIbHBIE
3aBHCUMOCTH, ux
rpapuku

9.4. ['unepbona 4 [Ipumensts  uudpoBble  pecypchl Ui

9.5. I'pacduk y. HOCTpOeHUs TpapUKOB (HyHKIUH
GyHKIHHT Y = X2

9.6. OyHKIUK Y = X?, Y, ITokaseIBaTh CXEMaTHYECKHU IIOJIOKEHUE HA)|
y =X KOOPJIMHATHON IJIOCKOCTU TpauKoB (YHKIIHIA

y=\/x, y=Ixl; BHUIA: Y= X2, y= x3, Y=KOpEHb KBAJIpaTHBIN U3 X,
rpadguveckoe y=1Ixl;
peleHne ypaBHEHUI
U CHCTEM YpaBHEHUIl
Hroro no pazzaeny: g

10.1. [ToBTOpEHME g OcyiecTBIsITh CaMOKOHTPOJIb
OCHOBHBIX TIOHATHH BBIIIOJIHSIEMBIX ~ JI€HCTBUM U CaMOIIPOBEPKY
U METOJIOB KypCOB 7 pe3yibTaTa  BBIUMCIEHUH, NpeoOpa3oBaHMIA,
u 8 KJIacCOB, HOCTPOEHUH;
000011eHne 3HaHUH
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Hroro no pasueny:

OBLLEE
KOJIMUECTBO YACOB
T10 TIPOT'PAMME

102

TEMATHUYECKOE IINTAHUPOBAHUME 1o npenmery «AJICEBPA» 10 KJIACC (9)

No HammenoBanue KomaecT Bunsr nestensHOCTH
/Tl | pa3esioB W TeM| BO YacoB
MIPOTrPaMMBbI BCET K
o m\
1.1. PanmonanbsHbie 1 -Pa3BuBaTh mpeAcTaBICHHUS O
4yuca, yucax: oT MHO>KECTBA
HppalHOHAIILHBIC HaTypaIbHbIX qHUCe hi (o)
YhCiia, KOHEYHBIC W MHOJKECTBa JCHCTBUTEITLHBIX
OEeCKOHEYHbIC qHCelL.;
JIECSITUYHBIC IPOOH. O3HaKOMUTBCS c BO3MO>KHOCTBIO
MPEACTABICHUS]  JICUCTBUTEIBHOTO  YHCIA  Kak
OECKOHEYHOM  JIeCATUYHOM  JApoOH, MPUMEHSTh
NECSITUUHbIE TMPUONMKEHHS  pallMOHAJIbHBIX U
UppalMOHAIILHBIX YHCEN.;
1.2. MHOXeCTBO 1 -3anuceiBaTh, CPAaBHUBATH
NeHCTBUTENBHBIX U YIOPSAIOUMBATh JEHUCTBUTENbHBIC YHCIIA. ;
YHCell;
NEUCTBUTEILHBIC
qucna KaK]
OCCKOHEYHBIC
JIeCSITUYHBIE TPOOH
1.3. Bzaumuo 1 -N300paxkaTh JCUCTBUTEIIBHBIC YHCIA TOYKAMU
OJTHO3HAYHOE KOOPJIMHATHON MPSIMOIA. ;
COOTBETCTBUE MEXTY]
MHO>KECTBOM
JEUCTBUTEIIHbHBIX
YHcell U MHOKECTBOM
TOYEK KOOPAMHATHOM
PSIMON
1.4. CpaBHenue 1 -3anuceiBaTh, CpPAaBHUBATh U YHOPSAJOYMBATH
JeCTBUTENBHBIX JEHCTBUTENbHBIE YUCIA.;
quced,
apudmeTnyeckue
NENCTBUS C
JeUCTBUTENbHBIMU
YHCIaMU
1.5. [Tpubmmxénnoe 1 -BpimonHsTh, codyeras yCTHbIE M IUCBMEHHBIE
3HAYEHUE BEIIMYUHBI, MPUEMBI, apudmeTnyeckue JeHCTBHS c
TOYHOCTh palroHaIbHBIMUA YHCIIAMHU; HAXOAWTh 3HAYCHUS
NPUOTMIKEHUS CTeTMEHEe ¢ I1EeNbIMU TOKa3aTelssMU U KOpHEH;
BBIYHCTISITH 3HAYCHUS YUCIOBBIX BBIPAKCHHIA. ;
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1.6. Oxpyrienue 1 AHanu3upoBaTh U JI€JaTh BBIBOJBI O TOYHOCTH|
YHUCe OpuONMKeHUsT  JICMCTBUTENBHOTO  YHMCIa  TIpH
1.7. [Tpukuaka ui2 pELICHUH 3a/1a4.
OIICHKa pEe3yJIbTaTOB -OKpyrJATh AEHCTBUTEIBHBIC YUCIIA, BBHITIOIHATH
BBIYMCIICHUN OPUKHUIKY  pe3yibTaTa  BBIYUCICHHHA, OILCHKY)
3HAYEHUM YHCIIOBBIX BBIPAKEHUIA.
Hroro no pazneny
2.1. JIunelinoe -OcBauBaTh,  3allOMMHAaTb W  IPHUMEHSATH
ypaBHEHUE rpaduveckue MeTOJAbl TNPH PEIIeHHH YypaBHEHUH,
HEPaBEHCTB M UX CHCTEM.
2.2. Pemenne 2 -Pacnio3naBats 1esnbie 1 IpoOHBIC YPABHEHHS. ;
YPaBHEHHU,
CBOISITITIXCS K
JIMHEUHBIM
2.3. KBagpartHoe 1 -Pemiate nMHEVHBIE W KBaJpaTHBIC ypaBHEHMS,
ypaBHEHUE YPaBHEHHS, CBOJANIMECS K HHM, [POCTEHUIIHE
TPOOHO-pAIIMOHATIEHBIE YPAaBHEHUS
24. Pemenue 2 -IIpeanaratb BO3MOXKHBIE CIIOCOOBI pEIICHUS
ypaBHEHUH, TEKCTOBBIX 3alad, oOOCYXJaTh WX ¢ pelarh
CBOISITITXCS K TEKCTOBBIE 3a/1a91 Pa3HBIMH CIIOCOOaMH.
KBaJIpATHBIM
2.5. bukBanpatHele |2 -Pemats OuKBampaTHbBIC YpaBHECHMUSI.
ypaBHEHUS
2.6. [Tpumepsr 1 -Pemiate ypaBHEHHsSI TpeTbel U UYETBEPTOI
peuieHust ypaBHECHHH CTEIeHEeH Pa3JI0KEHUEM Ha MHOXKHTEITH.
TPETbEU M YETBEPTOMH|
cTeneHen
paslIoKeHUEM HA
MHOKUTEJIN
2.7. Pemenne npoOGHO-2 -Pemath n1poOHO-panMoHaIbHBIE YPaBHEHUSI.
palMoOHaIbHBIX
ypaBHEHUM
2.8. Pemenue 2 -IIpennaratb BO3MOXXHBIE CIIOCOOBI peIIeHUs
TEKCTOBBIX 3a/1a4 TEKCTOBBIX 3a/Jay, oOOCyKgaTb HX U peliarb
anrebpanyecKum TEKCTOBBIC 3a/1a4H PA3HBIMH CIIOCOOaMHL.;
METOJIOM 3HAKOMHTBHCS C UCTOPHEH pa3BUTHS MAaTEMaTHKH.
Hroro no pazneny 14
3.1. JIuneitnoe 3 -OcBanBaTh M NPUMEHATh HPUEMBI PpELICHUS
ypaBHEHUE C JByMs CUCTeMBbl JIBYX JIMHEHHBIX YPaBHEHHH C JBYMS
MEPEMEHHBIMU U €TO0 NEPEeMEHHBIMI M CHUCTEMBbl JABYX YpaBHEHUI, B
rpaduk KOTOPBIX OJTHO YPAaBHEHUE HE SIBISIETCS JIMHEHHbIM.
3.2. Cucrema  1ByX -Ucnonb3oBaTh  PyHKIMOHAIBHO-TpadUUecKue
JTUHENHBIX OpEeICTaBICHUs JUIsI pELIeHUuss W MCCIeOBaHUs

YpPaBHEHUH C JBYMs]
NEepeMEeHHbBIMU U €€

PCIICHUC

YPaBHEHUH U CUCTEM.
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3.3.

Pemenue cucrem
JIBYX YPaBHECHUH,
OJHO U3 KOTOPBIX
JIMHEWHOE, a
Jpyroe—BTOpOM
CTEIICHU

-AHaJII/I3I/IpOBaTB TCKCTBI 3aJa4, peulaTb HX
anreOpanyeckuM  CIOCOOOM:  MEPEeXOAUTh  OT
CIIOBECHOH (DOPMYIHPOBKH YCIOBHS 3a7add K|
anreOpanyeckol  MoJeNu IMyTEM  COCTaBJICHUS
CHCTEMBI YpaBHEHHIi, pelIaTh COCTaB JICHHYIO
CUCTEMY YPAaBHEHUI; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMMTbHCS C UCTOPHEN pa3BUTHs MaTEMATHKH.

3.4. I'paduueckas 2 -OcBanBaTh M TPUMEHATh NPUEMBI PEIICHUS
UHTEPIIPETAINS CUCTEMBl JIBYX JIMHEHHBIX YPaBHCHHHA C JBYMS
CUCTEMBI ypaBHEHUH C MEPEeMECHHBIMI M CHUCTEMBI JBYX YpPaBHCHHI, B
JIBYMSI TIEPEMEHHBIMH KOTOPBIX OJTHO YPaBHEHUE HE SBISCTCS JTUHCHHBIM.

3.5. Pemenue 2 -Mcnonb3oBaTh  (QyHKIIMOHAIBHO-TpapUUECKNE
TEKCTOBBIX 3a/1a4 NPEJICTABICHUS JUIS PEHICHUS W HCCIEI0BaHUS
anredpandyecKum YpaBHEHUH U CHUCTEM.

CII0coO0M
Hroro no pazneny 14

4.1. YucnoBbie 3 -Yurats, 3aIlUChIBATD, MMOHUMATh,)
HEpaBEHCTBA H WX UHTEPIPETHPOBAThL HEPABEHCTBA; HCIOJbB30BaTh
CBOWCTBa CUMBOJIMKY ¥ TEPMHUHOJIOTHIO.

4.2. Jluneitabie 3 -BeimonHaThs mpeobpazoBaHus HEPABEHCTB.
HEPABEHCTBA C OJIHOM
MEPEMEHHON U  UX
pelieHue

4.3. CucreMsl 3 -Pacnio3naBath  JMHEWHBIE W KBaJIpaTHBIC
JIMHEHHBIX HEpPaBEHCTBA.;

HEPABECHCTB C OJIHOM
MEPEMEHHON U  UX
pelieHne

4.4, Ksanparusie 3 -Pemiate  nuHelHbIE HEpaBEHCTBA, CHUCTEMBI
HEpaBEeHCTBA U HX JUHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB,
peleHue BKJIIOYAIONINX KBaJIpaTHOE HEPaBEHCTBO, M peIlaTh

uX; 00CYX/IaTh MOJIyYEHHbIEC PEIICHHUS.

4.5, I'padpmueckas 2 -N300paxkaTh pelieHre HepaBEHCTBA U CUCTEMBbI
UHTEpHIpeTaIus HEPAaBEHCTB HA YHUCJIOBOM MpsSMOM, 3amuchiBaTh

HEPABCHCTB U CHUCTEM|
HCPABCHCTB C [BYM:|
IIEPEMCHHBIMHA

[PCIICHUU pAa3JIMYHbIX 3a1a4.

pellieHre ¢ TOMOIIBI0 CHMBOJIOB. ;
-Pemate kBagpaTHbIE HEpPaBEHCTBA, HCIOJB3YS
rpaduyueckue npeacTaBlIeHuUs.;
OcBauBaTh U TPUMEHSITH HEPABEHCTBA IIPH|

Hroro no pazneny: 16
5.1. KBagpatnunas |4 -Pacio3naBath BUIBl M3y4aeMbIX (YHKIUH;
¢yHknus, e€ rpaduy WITIOCTPUPOBATh CXEMaTUYeCKH, OOBSICHATH
U CBOICTBa pacIoyio)keHue Ha  KOOPAMHATHOM  IJIOCKOCTH
rpa¢ukoB ¢pyHkmi Buga: y =kx, y=kx +b,y=k,
y =ax?, y = ax?, x y =x, y = IxI B 3aBHCHMOCTH OT|
3HaYeHUH  KOA(QPUIMEHTOB;  OMNHCHIBATh  HUX
CBOICTBA.;
5.2. [Tapa6ona, 3 -Pacnio3naBath KkBajpaTU4Hyi0 (QYHKLIHIO T10
KOOpPIMHATHI dbopmyne
BEpIUIMHBI T1apaldoIbl, -IIpuBoauThH pUMepHI KBaJIpaTUYHBIX
0Ch CUMMeETpUH] 3aBHCHMOCTEH W3 peaJbHOW JKW3HHW, (U3HKH,
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rapaboJIbI FE€OMETPHHL.;

5.3. CreneHHble 3 -BoisBnsaTe u 0600maTh 0cobeHHOCTH Tpaduka
(GhyHKIIH C KBaJpaTHUHOH QyHKIMHK y = ax? + bX + C.;
HaTypaJIbHBIMHU -Ctpouts ¥ HM300paXkaTh  CXEMaTHUYECKH
nokazareiasiMu  2u3, rpaduKkyd  KBaZpaTHYHBIX  (DYHKIMHA, 3aJaHHBIX
170:¢ rpapuku u dopmymnamu Buaa
CBOICTBA. y=ax?, y=ax?+q,y=a(Xx + p)?, y=ax’ + bx +

C.;

AHanmu3upoBaTh M IPUMEHSTH  CBOWCTBA
M3y4EHHBIX (DYHKIWHA JUIS MX TOCTPOCHHS, B TOM
4ricIIe ¢ MTOMOIIBIO IM(POBBIX PECYPCOB;

5.4. I'paduxu 4 -Ctpouth ¥ u300pakaTb  CXEMaTUYECKH
(hyHKUMII: y=kx, rpa@uky  KBAaApaTUYHBIX (QYHKUMHA, 3aJaHHBIX
y=kx+b, y=k/x, y=ax?, dbopmynamu Buma ax?, y = ax? + q,y = a(X + p)2, y =
y=ax3, y=Vx, y=IxI ax? +bx +c.;

AHanmu3upoBaTh W TPUMEHSTh  CBOWCTBA
M3y4eHHBIX (DYHKIHWHA UIS MX TIOCTPOCHHUS, B TOM
grCIIe ¢ TOMOIIBIO IIM(POBBIX PECYPCOB;
Hroro o pazueny: 16

6.1. [Tonsitue 2 -OcBanBaTb W TNPUMEHSATh  UHIECKCHbBIE
YHCJIOBOM 0003HaYeHUs], CTPOUTHh PEUEBbIE BHICKA3BIBAHUS C
MOCJIeIOBATEIILHOCTH UCTIOJIb30BAHUEM TEPMHUHOJIOTHH, CBS3aHHOW C

HOHATUEM I0CIIEI0BATEIBLHOCTH.

6.2. 3amanue 2 -AHamm3upoBaTh  GOpMyly  n-TO  4JICHY
MOCJIeIOBATEIILHOCTH MOCTIEIOBATEIIHbHOCTH WIH PEKYPPEHTHYIO
PEKYpPPEHTHOM bopmymy? Boruucnars YJICHB]
hopmyoit u MIOCTIEIOBATEIHHOCTEH, 3aJJaHHbIX 3TUMU
hopmynoit N-roj dbopmynamu.
yieHa

6.3. Apudmernueckas |3 -YcTaHaBIMBaTh 3aKOHOMEPHOCTH B TIOCTPOEHUH
U reomMerpuyeckasy IIOCJIEIOBATEIbHOCTH, €CIIM  BBIIUCAHBI I1E€PBbIC
IPOrpeccuu HECKOJIbKO €€ YJICHOB.

6.4. ®opmysiel - N-TOR3 -Pacnio3naBarp apuMETUUIECKYIO u
wileHa F€OMETPUYECKYI0  NPOTPECCMM  MPU  Pa3HbIX
apupmMeTnyeckon U crioco0ax 3a7aHusl.
reOMETPUYECKON -Pemarp 3amaum ¢ ucnonapzoBaHueM (Gopmyi n-
Iporpeccuii, CyMMb] ro wwieHa apu(MeTHYeCcKO M TIeoMeTpUYEeCKOH
NEPBBIX N YICHOB porpeccuii, CyMMbI IIEPBBIX N YWICHOB.

6.5. H3o0paxkenue 2 -M300pakaTh  WIGHBl  TMOCIEAOBATCIBHOCTH
YICHOB TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.
apudmMeTnyecko U
reOMeTpUYECKON
Iporpeccuii Touxkamy|
Ha KOOPJIMHATHOI]

MJIOCKOCTH

6.6. JluneiHbIit nl -PaccmarpuBaTe  mpuMeEpel  NPOLIECCOB U
SKCIIOHEHUUAIIbHBII SBIICHUM M3 peaJIbHOW KHU3HH, WIUTIOCTPUPYIOLINE
poct U3MEHEHHEe B apU(pMETUYECKOM Mporpeccuu, B

reOMEeTPUYECKOi MIPOTPECCUH; n300pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTHU TpapUUECKH.
6.7. CnoxHble 1 -Pemate 3aaun Ha CIIOKHBIE IPOLEHTHI, B TOM
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MIPOIICHTHI 4yuclie 3aJa4d U3  pEAbHOM  TpakTHKU  (C
HCIIOJIb30BAHUEM KAJIbKYJISATOPA).
3HAKOMHTHCS C UCTOPHEH Pa3BUTHS MAaTEMATHKH.
Hroro no pazneny: 15
7. [ToBTOpEHwUE, 6
000011IeHNE,
7.1. CUCTEMAaTH3aIIHS OnepupoBath MOHSTUSIMU MHO>KECTBO,
BHAHMI [1OJIMHO>KECTBO,
OTiepalliil  HaJl MHOXKECTBAMH; WCIHOJIb30BATh,
Yucaa u rpadguyueckoe  TPEINCTABICHHE  MHOXKECTB  JUIS]
BbLIYUCJIEHUS OTIMICAaHUS PEATBHBIX IPOIECCOB W SBICHUH, TpHU
(3amuch, CcpaBHCHHE, [PEIICHNY 3371249 U3 IPYTUX yIeOHBIX TPESIMETOR.
TICUCTBUSI C AKTyaJIu3upoBaTh TEPMHHOJIOTHIO |
JICUCTBUTEIILHBIMHA OCHOBHbIE JIeiICTBHSI, CBSI3AHHBIE C YHCJIAMU:
YUCIIaMH, YHCIIOBas] HATYpaJIbHOE YHCIIO, TMPOCTOEC W COCTAaBHOE YHCIA,
npsiMasi; TPOIICHTHI, IeIMMOCTh ~ HATYpPaJIbHBIX ~ YHUCEN,  TPU3HAKH
OTHOIIICHUS, NMEeTMMOCTH,  [IeJ0€  YHCJIO0,  MOJAYJIb  YHCIa,
MIPOTIOPITUH; OOBIKHOBEHHASI W JCCSITHYHAS JPOOH, CTaHIApTHBIH
OKpyTJICHUE, BH/I YMCIIa, apUPMETHISCKUN KBaIPATHBIH KOPEHb.
PUOJIKCHUE, BbInoJgHATL  JelcTBHUsI, CPAaBHUBATHL W
OIIEHKA; pelIeHue YIOPSI0UMBATh 4YHUCIIA, TPEJICTABISITh YHCIA HA|
TEKCTOBBIX 3a7aY] KOODJIMHATHOW  TPSAMOM,  OKPYINIATH  YHCIA,
apuMeTHIeCKUM BBINOJIHATHh TPUKHIKY M OLEHKY pe3ylbTarTal
crrocobom) BBHIYMCIICHH.
Pemiath TekcTOBBIE 3aa4HM apUPMETHUUECKUM
CIIOCOOOM.
Pemate mpakTuuyeckue 3agaudm, COACpKaIINE
[IPOLICHTHI, JOJIH, 4acTH, BBIPaXKAIOUIHE]
3aBHCHUMOCTH: CKOPOCTb —
BpEMSl — pACCTOSHUE, LeHAa — KOJUYECTBO —
CTOUMOCTb, 00BEM paboThl — BpeMs —
[TPOU3BOIUTEILHOCTD TPYIA.
Pa30uparhb peanbHble )KU3HEHHBIEC CUTYaIlUH,
(opmynupoBaTh UX Ha S3bIKE MATEMATUKH,
HAXOIMTh PEILICHUE, IPUMEHSS MaTeMaTHYECKH
amnmnapar,
HHTEPNPEeTHPOBATH PE3YIbTaT
1.2 Aareopandyeckmue 6 OnepupoBaTh MOHATUSIMU: CTENICHB C LIETBIM
BBbIpa:KeHHsI nokasareneM, apuMeTHUYecKHil  KBaJIpaTHBIN
(mpeoOpazoBaHue KOpEHb,
anredpanvdecKux MHOTOYJIEH, anredpanyeckas ApoOb, TOKIECTBO.
BBIPKEHUH, BbINOJHATL OCHOBHBIE /AeiiCTBHS: BBIOJIHSATH
JOTTYCTUMBIE pacuétel mo Qopmynam, mpeoOpa3zoBHIBAThH LEJbIE,
3HAYCHHUS) MPOOHO- palMOHANFHBIC BRIPAKCHHS U BHIPAKEHUS C
KOPHSIMH, PEaTn30BBIBATH PA3NIOKEHUE MHOTOYJICHA
HA MHOXHUTENIM, B TOM YHCIE C HCIOJIb30BAHUEM
dbopMyn pazHOCTH
KBAJIpaTOB M KBajpaTa CYMMBI U DPa3HOCTH;
HAXOJWTh JOMYCTUMBbIC 3HAYCHHS TIEPEMEHHBIX s
MPOOHO- PAlMOHALHBIX BRIPAKECHHI, KOPHEH.
MopenupoBaTth ¢ TOMOIIBIO (GOPMYN pealIbHBIE
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IPOLCCChI U SIBJICHUA

7.3.

DOyHKIUHA
(moctpoenwue,
CBOMCTBA W3Y4YCHHBIX|
yHnkumi;
rpaduueckoe
pelIeHne ypaBHEHUM|
1 UX CHCTEM)

OnepupoBaTh NOHATHUAMH: (QYHKIUS, Tpaduy
(byHKIIMY, HYJIU ¢byHKIUY, IIPOMEXKYTKU
BHAKONOCTOSIHCTBA,  IIPOMEXYTKH  BO3pacTaHuS,
yObIBaHUWs, HaWOOJbIIee W HAWMEHbIEE 3HAYCHUS
(yHKLMH.

AHaqIM3MpoBaTh, CpPaBHUBaTb, 00CY:KIaTh
CBOVCTBA (DYHKIIMIA, CTPOUTH UX IpaduKy.
OnepupoBartsb NOHATHSIMMU: npsimas]
[PONOPLHUOHAIBHOCTb,

oOpaTHasi  MPONMOPIMOHAIBHOCTh,  JIMHEHHAs|
(byHKUMS, KBajpaTU4Has (QyHKuus, mnapaboia,
rurepooa.

Hcnoab3oBats rpaguku Uil ONpEIETICHHUS]
CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEH, AJIsl pEIICHUs
Bajad U3 JpYruxX y4eOHBIX MPEIMETOB U peallbHOMH]
PKU3HU, MOJeJHPOBATH C TOMOIIBIO TIpaduKoB
peasibHbIE MPOIIECCHI U SIBJICHUSI.

Beipa:xkats ¢opMyJaMH 3aBUCUMOCTH MEXIY|
BEJIMYMHAMU

Hroro no pazaeny:

KOJIMYECTBO YACOB
110 ITPOI'PAMME

OBIIEE

102
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PABOYAS TPOI'PAMMA IIPEJIMETA «I'EOMETPHUS» B 7-10 KJIACCAX 000
IHHOACHUTEJIBHASA 3ATIMCKA

Pabowas mnporpamma mo y4yeOHomy Kypcy '"T'eomerpus" s oOyuarommxcs 'KOY
«MapuymosbcKkasi crienanbHas mkoja-uatepHaT Ne 21» pa3paborana Ha ocHoBe dDenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENLHOTO CTaHJApTa OCHOBHOTO 00mero oOpa3oBaHUs C Y4ETOM U
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, MNPEABABIAEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U
TPaIUIHMiA  POCCHICKOrO 00pa3oBaHMs, KOTOpble O0OECHEeYMBAIOT OBJAJCHHE  KIIOYECBBHIMH
KOMIICTCHUOUAMHU, COCTABIAIOMIMMHU OCHOBY JIA HEIIPCPLIBHOI'O O6pa3OBaHI/I$[ H CaMOpa3BUTHUA, a
TaKXKe LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, IMYHOCTHOTO M TI03HABATEIILHOTO PAa3BUTUS O0YJaIOLIUXCSI.
B nporpamme yuteHbl uaen u nosokeHus KoHuenuuu pa3sBUTHS MaTeMaTHUYECKOro 0Opa30BaHUS B
Poccuiickoit ®enepanuu.

PaGouass mporpamma mno reomerpum Ajis odyuyawinuxcsi 7-10 kjaacca paspaboraHa Ha
OCHOBe:

1. ®enepanbHOTO TOCYAAPCTBEHHOTO OO0pa30BATEIBHOTO CTAaHAAPTa OCHOBHOTO OOIMIETo
oOpa3oBaHusi C Y4Y4ETOM UM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUMN, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIHMNA POCCHHCKOTO 0O0pa3oBaHUs, KOTOPHIE
00ecIIeunBaroT OBJIAICHUC KIHOYCBBIMH KOMIICTCHOHUAMHU, COCTABIAIOMIMMHU OCHOBY JJIid
HETPEPBIBHOTO 00pa30BaHUS M CAMOPA3BUTHS, a TAKXKe IEIOCTHOCTh OOMIEKYIBTYpHOTO,
JUYHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHUS O0YJAFOIIUXCSI.
®denepansHoit padoueit mporpammbl OO0 o yueoHOMY Tipeamety «I eometpusi» 2023 T.

3. denepanbHOW amanTHPOBAHHOW 00pa30BaTEIIBHONH TMPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpazoBanust s oOywaromuxcss ¢ THP (Bapmant 5.2), (yTBepKIe€Ha NPHUKA30M

MunucrtepcTa npocsernieHus: Poccuiickoit @enepanuu ot 24.11.2022 No 1025)

N

['eoMeTpust KaKk OJMH U3 OCHOBHBIX Pa3ACJIOB IIKOJbHOMW MaTEMAaTHKHU, UMEIOIINI CBOEH IIEJIbIO
ofOecreunTh U3yuyeHUE CBOWCTB M pa3MepoB (GUTYp, MX OTHOIIEHHWH M B3aMMHOE pPacCMOJIOXKEHUE,
OMHpAETCs Ha JIOTHYECKYIO, 0Ka3aTeIbHYIO JIUHUIO.

LleHHOCTH U3yY€HHUS FEOMETPUU Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa30BaHus 3aKII0YAeTCs B TOM,
yTO OOyYaromuiicss y4uTCS TPOBOJAUTH JOKa3aTelbHbIE pPACCYKIEHUS, CTPOUTH JIOTUUYECKUE
YMO3aKJIIOYEeHHUS, JI0OKa3bIBaTh HCTHHHBIC YTBEPXKIEHUS U CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM,
MIPOBOJUTh PACCYKJIEHUSI «OT MPOTHUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpaTHbIE YTBEPKICHHUSI.

BTopo#i 11eHHOCThIO M3Y4eHUS T€OMETPUH SBJSETCS HCIOJIb30BaHHE €€ KaK MHCTPYMEHTa IMpHU
pElIeHUH KaK MaTeMaTHYeCKHX, TaK W MPAaKTHUYECKUX 3aJlady, BCTPEUAIOLIUXCA B PEATbHOM KU3HU.
OOyuvaromuiics JOJDKEH HAy4YUThCS OIPEACIUTh T'€OMETPUYECKYI0 (QHUIypy, OMHUCaTh CIOBAMU
JAHHBIA 4epTEX WIM PUCYHOK, HaWTU IUIOMAAb 3€MEJIbHOIO YYacTKa, pAacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabensi uinu TpeOyemble pa3Mepbl rapaxka JUisi aBTOMOOHIIA. OTOMY
COOTBETCTBYET BTOpasi, BBIYMCIWTENbHAS JHHHS B W3yueHUU reomeTpuu. [lpm pemenun 3amau
MPAKTUYECKOTO XapakTepa OOYyYaroIIUics YYUTCS CTPOUTh MAaTEMaTUYECKHUE MOJENU pPeajbHBIX
KU3HEHHBIX CHUTYallMii, MPOBOJUTH BBIUUCICHUS M OLEHUBATh aJeKBATHOCTh MOJIYyYEHHOTO
pe3yJibTara.

KpaiiHe BaxHO NOJUEPKHBATh CBA3M TE€OMETPUM C JAPYIMMH Y4eOHBIMHU IpeIMETaMHu,
MOTHBHMPOBATh UCMOJb30BATh ONPEAETICHUsI T€OMETPUUECKUX (UTYp M MOHATHH, 1EMOHCTPUPOBAThH
MPUMEHEHHE NOJTYYEHHBIX YMEHUH B (PU3UKE M TEXHUKE.

OTH cBsI3U Haubouee sIpKo BUIHBI B TeMax «Bektops», «TpuroHoMeTpruyeckue COOTHOILICHHSD,
«Meton koopauHat» u «Teopema [Tudaropay.

VYuebnblii kypc «l'eomeTpus» BKIIOUACT CIEAYIONIME OCHOBHBIE pa3JeNibl COJEPHKAHUS:
«"'eomerpuueckue GUrypsl U Ux cBOicTBa», «M3MepeHne TeOMETPHUECKUX BEIMUMHY, «/lekapToBbI
KOOpAMHATHI Ha IUIOCKOCTHY, «BekTopbl», «/BrkeHus miockoctu», «IIpeodpasoBanus moaoous».

OO1iee 4yMca0 4acoB, PEKOMEHOBAHHBIX Ul U3y4deHUs ydeOHoro kypca «['eomerpusi», — 272
gaca: B 7 kiacce — 68 yacoB (2 yaca B HeZlen0), B 8 kiacce — 68 yacoB (2 4aca B HeZIeN0), B 9 kiacce
— 68 gacoB (2 vaca B Hezento, B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOSHHSI TPOTPaMMBbI Y4€OHOTO Kypca K KOHITy 00y4deHHs B 7 KJacce:

Pacrnio3HaBath M3ydeHHbIE T€OMETPUUECKUE (DUTYPBI, ONMPEIENATh UX B3aUMHOE PACIOJIOKEHHE,
n300pakaTh TreoMeTpudecKkue (GUryphl, BBIIOJHATH YEPTEXKM IO YCIOBUIO 3amadyd. V3MmepsTsb
JIMHEIHBIE U YTJIOBbIE BEIMUMHBI. PemaTs 3a1aui Ha BBIUMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyro OIIGHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH TIPEAMETOB B DPEATbHON JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMeprl 3TUX 0OBEKTOB IO MOPAIKY BEINYUHBI.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1adam.

[lonb30BaTbcsl MpU3HAKAMHM DPABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh IMpPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPHU PEIICHUH 33/1a4.

[IpoBOAUTB JIOTHYECKUE PACCYKICHHUS C UCIIOJIBb30BAHMEM IT€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbcsl MpU3HAKAMU PaBEHCTBA MPSIMOYIOJBHBIX TPEYroJbHUKOB, CBOMCTBOM MEAMAHBI,
MIPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJBbHOTO TPEYTOJbHUKA, B PEICHUH F€OMETPUUECKUX 3a1a4.

Onpenenars napaiebHOCTh NMPSAMBIX C TIOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH CEKyIasl.
Onpenenars nNapauieIbHOCTh IPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHON MpSAMOit
JI0 TOYEK JPYTOU MPSMOM.

Pemats 3a1aum Ha KiieT4aTtoil Oymare.

[IpoBOaUTH BBIYMCICHUS W HAXOJIUTh YHUCIOBble W OyKBEHHBIE 3HAYEHHs] YIJIOB B
reOMETPUUYECKUX 3ajjauyax C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIBLHUKOB,
CBOMCTB yrjoB, 00pa30BaHHBIX IMPH MEPECEUEHUH JIBYX MapajlielbHBIX MPSIMBIX ceKylle. Pemarp
MIPAaKTUYECKHE 3a7a4X Ha HAXOK/ICHHUE YIJIOB.

Bnagerp moHsATHEM I€OMETPUYECKOTO MeCTa TOUeK. YMETh ONpeAeNsiTh OHUCCEKTpPHUCY yIja U
CepeMHHBIN MEPIEeHIUKYISAP K OTPE3KY KaK FeOMETPHUUECKHE MeCTa TOUEK.

@opMynMpOBaTh ONpPENCICHUS OKPY)KHOCTM M Kpyra, XOpAbl M JIUaMeTpa OKpPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTh 3TH CBOWCTBA MPU PEIICHUH 3a/a4.

Bnagers noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJWUTbH €€ LEHTP.
ITonp3oBaTbes (hakTaMH O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYrOJIbHHUKA NIEPECEKAIOTCS B OJHOM TOUKE,
U O TOM, YTO CEPEIUHHBIE NMEPHNEHAMKYISPbl K CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B OJHOU
TOYKE.

Bnagerp  moHsATHMEM ~— KacaTeNpbHOM K OKPY)KHOCTHM,  IIOJIB30BATbCA ~ TEOPEMOM O
NIEPIECHIUKYJIIPHOCTH KAacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

ITonb30BaTbCs NMPOCTEHIIMMHU I€OMETPUYECKMMHM HEPAaBEHCTBAMH, IIOHUMAaTh MX IPAKTHYECKUN
CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHHS C IIOMOILBIO HUPKYJIS U IMHEHKU.

IIpenmeTHble pe3ysbTaThl OCBOSHHSI IPOrpaMMbl yUeOHOT0 Kypca K KOHIy o0ydeHus B 8 kiacce:

PacriozHaBaTe OCHOBHBIE BHJbl YETBIPEXYIOJBHUKOB, HMX OJIEMEHTBI, IIOJIb30BaTbCA HX
CBOMCTBaMH IIpU PELICHUH F'€OMETPUUECKUX 3a/1ay.

[IpuMeHsATH CBOMCTBAa TOUKM MEpECEYEHUs MeEAuaH TPEyrojbHUKa (LEHTpa Macc) B PELICHUU
3az1ad.

Bnaners nmoHsATHEM CpeAHEW JMHUM TPEYrOJbHUKA M TpaleluH, NPUMEHATb MX CBOMCTBA IIpU
pemieHnH reomerpuueckux 3azad. Ilomb3oBartbes  Teopemoi  QPaneca M TEOpEMOM O
IIPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHSATD UX Ul PEILICHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHsATh NPU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUYECKUX 3a]1au.

ITonp3oBaTtbes Teopemoit Iludaropa ans pemieHus reoMeTpUYECKUX M MPaKTHUECKUX 3aad.
CTpouTh MaTeMaTUYECKYIO MOJENb B NPAKTUYECKUX 3a/Jadax, CaMOCTOSITENBHO JeiaTh YEpPTEX U
HaXOJUTh COOTBETCTBYIOIINE UIMHBI.

Bnagerp mnoHATHMSAMH CHUHYCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria HpsAMOYTOJIBHOTO
TpeyrojpHuka. [101p30BaThCsl ATUMH NOHATUAMM VISl PEIICHUS TPAKTUYECKUX 3a7ad.

Bbruucnare (pa3auyuHbIMU COCO0aMM) IUIONIAAb TPEYroJbHUKA M IJIOMIAJM MHOTOYTOJIBHBIX
¢uryp (mosib3ysch, rie HEOOXOIUMO, KalbKylsaTopoM). IIpuMeHSATh NOJIydeHHBIE YMEHHS B
MIPAKTUYECKUX 3a7a4ax.
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Bragets MOHATHSMU BOUCAHHOTO M LEHTPAJIBLHOIO YIJIa, UCIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriiax Mexay XopJamu (CeKyIIMMH) U YIJie MEXIy KacaTelIbHOW U XOPAOW MpH pEelIeHUU
reOMETPUUECKHX 3a/1a4.

Brnagets NOHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSITh CBOMCTBA OMUCAHHOTO
YETHIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpuMeHsTh MOTyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKHE MOJENH JUIs 3ajad
peaIbHON JKM3HM W TIPOBOJHUTH COOTBETCTBYIOIIHME BBIUUCICHHS C MTPHUMEHEHHEM TOoa00us |
TPUTOHOMETPUH (TIOJIB3YSCh, T HEOOX0UMO, KATBKYJISTOPOM).

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI IPOTPAMMEBI YIeOHOTO Kypca K KOHITy oOydeHus B 9 KJjacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C MX IMOMOIIBIO pa3IMYHbIC
AJIEMEHTBl  MPSMOYTOJIBHOTO  TPEYroJIbHUKA («pEelIeHUuEe TMPSIMOYTOJBHBIX  TPEYrOJILHUKOBY).
Haxoauth (¢ TOMOMIBIO KATBKYISTOPA) IITHHBI ¥ YTIIBI ISl HETAOJMYIHBIX 3HAYCHUH.

[Tonp3oBatbest opMyaaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM ISt
HaXO0XJICHUS COOTHOIIEHUN MEXy TPUTOHOMETPUUECKIMHU BETMYUHAMMU.

Hcnons30Bath TEOpEeMbl CHHYCOB M KOCHHYCOB JUIS HAXOXXJEHHUS PA3JIUYHBIX DJIEMEHTOB
TpPEyroibHUKA («perieHrue TPEYroJIbHUKOBY), TPUMEHSTh UX MPU PEIICHHUH T€OMETPUUYECKUX 3a/1a4.

Branets nonstusimu nmpeoOpa3zoBaHus 01001, COOTBETCTBEHHBIX JIEMEHTOB TOI00HBIX (DUTYP.
[Tonp30BaThCst cBOMCTBAMH MOAOOMST MPOU3BOJIBHBIX (UTYP, YMETh BBIYHCIATH JJIMHBI U HAXOJUTh
yribl 'y mojnoOHbIX ¢uryp. [lpumeHars cBoicTBa MOA00MS B MPAKTHYECKUX 3a7adax. YMETh
MIPUBOJIUTH MPUMEPBI MOTO0OHBIX (DUTYpP B OKPYXKAIOILIEM MUDE.

[Tonp30BaThCst TEOpEMaMH O MMPOU3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
0 KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpAMH, TOHUMATh UX TEOMETPHUIECCKUN M (PU3NUECKUN CMBICH, TTPUM CHSITh UX
B pEIIEHUU TE€OMETPUUECKUX U (pr3nyeckux 3amad. [[puMeHsITh CKaIsIpHOE MPOU3BEICHNE BEKTOPOB
JUTSI HAXOXKICHUS JJIUH U YTII0B.

[Tonb30BaThbCst METOJIOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSTh €T0 B PEIIEHUH M€OMETPHUUECKUX
U IPAKTHYECKUX 3a/1a4.

Bnagerp NOHATUSMHM TNPaBUIBHOTO MHOTOYTOJbHHMKA, JJUHBI OKPYKHOCTH, JJUHBI JIyT'H
OKPYKHOCTHU U paJMaHHON MEephI YIJla, yMEThb BBIUMCIATH IUIOMIAAb Kpyra u ero yacteil. [Ipumensars
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Haxomute ocu (WM UEHTpb) CUMMETpUU GUTYp, NPUMEHSTh JABHXKEHHS IIJIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpyuMeHSTh MOTydYeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKHue MOJENU JJs 3ajad
peaIbHOM JKM3HM M NPOBOAMUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM Noao0us u
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIb3YSCH, TJIe HEOOX0AUMO, KAIBKYISTOPOM).

COAEP)XAHUE OBYYEHUS

7 KJIACC

HauanbHble noustus reomerpun. Touka, npsmasi, OTpe30K, Jyd. Yroi. Buasl yrios.

BeprukansHble 1 cMexHbIE YTibl. buccekrpuca yria. JlJomaHnasi, MHOTOYTOJIbHHUK.

[TapannenbHOCTh M NEPIEHANKYISPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOW cummeTpuu. [Ipumepsl cummerpun B
OKpY’KaloIlleM MHpE.

OCHOBHBIE TIOCTPOEHHS C IOMOIIBIO LUPKYIS M JUHEWKu. TpeyronbHuK. BricoTa, menmaHa,
OuccekTpuca, UX CBOICTBA.

PaBHOOeIpeHHBIN U PaBHOCTOPOHHUH TpeyroybHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa 1 MpU3HAKU paBHOOEAPEHHOTO TPEYroJibHUKA. [Ipu3HaKy paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M MpU3HAKK MapauIedbHbIX NpsMbIX. CyMMa yIiIoB TpeyrojbHHKA.

BHemiHue yrisl TpeyrojibHHUKa.

[IpsmoyronbHbiii  TpeyroabHUK. CBOMCTBO  MeauMaHbl  MPSAMOYIOJBHOIO — TPEYrOJIbHUKA,
npoBeA€HHOW K  rumoteHyze. [Ipu3HaKM  paBEHCTBA  MPSMOYIOJbHBIX  TPEYTOJIBHUKOB.
[IpssMOyronbpHBIN TPEYTrObHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJNbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
Teopema o 0OJIbIlIeM yrie U O0blIeH CTOpOHE TPeyronbHUKA. [leprneHuKyIsp 1 HaKJIOHHAsL.
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I'eomeTpuueckoe MeCTO TOUYEK. buccekrpuca yriia u cepeAMHHBIA NEPIEHINUKYIISAP K OTPE3KY KaK
r€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb U KpYI, XOpAa U AMAMETpP, UX CBOWCTBA. B3auMHOE pacroyiokeHne OKPYKHOCTH U
npsimoid. KacatenbHas M cekymias K okpyxHocTu. OKpyKHOCTb, BIMCaHHasl B yroj. BrnucanHas u
OIIMCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. llapamnenorpamm, ero npu3Haku M cBoMcTBAa. YacTHele cilydau
napajyuieIorpaMmoB (IIPsIMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKH U CBOMICTBA.

Tpaneuus, paBHOOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsMoyroapHas Tpanenus.

Meron ynBoenuss meauanbl. LleHtpanbHas cummerpus. Teopema @aneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEeYTroJbHUKA U Tpanenuu. L{enTp Macc TpeyroybHuUKa.

[Tonobue TtpeyronbHUKOB, Kod(pduiment monodus. IlpusHaku 1MOMO0MS TPEYroJIHLHUKOB.
[Ipumenenue nogo6Ust P peLIEHUH MPAKTHUECKUX 3a1a4.

CpoiictBa 1uiomaneil reomerpuueckux ¢uryp. Popmynasl Uid IUIOWEAAM TPEYrOJIbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHUE TUIoMA e Mo100HBIX QUTYp.

Brrunciienue miomaaei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema ITudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTHUECKUX 3aa4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yria IpsIMOYrOJIbHOTO TPEYrOJIbHUKA.

OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. TpUroOHOMETpUYECKUE (PYHKIIMU YTIIOB
B 30°, 45° u 60°.

BrnucanHnble 1 EHTpAJIBHBIE YIUIBI, YTOJI MEXAY KaCaTeIIbHOW M XOPIOH. YTIIbI MEXIY XOpAAMH U
CeKyllMMHU. BrnucaHHble M ONHMCaHHBIE YETHIPEXYTOJBPHUKH. B3auMHOE pacrosnokeHue [BYX
okpyxHoctel. Kacanue okpyxkHocrend. O0mue KacaTeabHbIE K ABYM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opmyJibl IPUBEACHUS.

Pemenue TpeyronpHHKOB. Teopema KOCHHYCOB M TE€OpeMa CHUHYCOB. PellleHHEe MpakTUYECKUX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmomodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NpoM3BENEHUHM OTPE3KOB XOPJA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeIbHOMU.

Bekrop, muHa (MOAyIlb) BEKTOpPa, COHAIPABIEHHbIE BEKTOPHI, TPOTUBOIOJIOKHO HaMpaBlIeHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIll€palluy HaJ BekTopamu. Pasznoxxenue
BEKTOPA 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunatsl BekTopa. CkansipHO€ IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE JIUISl HAXOXKICHUS IJIUH
U YTJIOB.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHHUs MPSAMOMl U OKPYKHOCTH B KOOpAMHATAX,
MepecevyeHre OKPY>KHOCTEHN U npsAMbIX. MeTo 1 KOOpAUHAT U €ro NpUMEHEHUE.

[IpaBunbHbIE MHOTrOYrojbHUKHU. JlnnHa okpyxHocTu. ['pamycHas W panuvaHHas Mepa yria,
BBIYMCIIEHUE JJIMH OYT OKpyxHocTel. [lnomans kpyra, cekropa, cerMeHra.

JIBIDKEHUS! TUIOCKOCTH M BHYTPEHHHE CUMMETpPUM GUryp (dJ€MEHTapHble IpEICTaBICHUS).
[TapamtensHbii nepeHoc. I1oBopor.

TEMATHYECKOE IINTAHUPOBAHMUE no npeamery «'EOMETPUS» 7 KITACC

Ne HaumenoBanue KonuyecTtBo ya¢  Buabl gesrenbHOCTH
/o [Pa3nenoB u TeM  |p oo KOHTPLIP.P
[porpaMMbl
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1.1. IIpocretimmue DopMyJIMPOBATH OCHOBHBIE
rCOMETPUUECKHE MIOHSTHS U ONIPEICIICHHS
00BEKTBI, TOYKH, MPSMBIE,

Ty U u YIJIBI,
MHOTOYTOJIbHUK, JIOMaHast

1.2. CMexHbIe u 0 Pacrnio3naBatb HU3yUYCHHBIC

BEPTHKAIIBHBIC YTIIbI reoMeTpuuecKre (QUryphl; ONpeAesaTh
170'¢ B3aMMHOE PacIIOJIOKEHHE;
BBIIOJIHATEL  YEpPTEX IO  YCIOBUIO
3a1a49H.

1.3. Pa6ora c 0.25 [IpoBonuTh MIPOCTEUIITIE
MPOCTEUIITMMHU MIOCTPOCHHSI C TIOMOIIBIO LHUPKYJIS U
HepTeKAMHA JIMHEUKU

1.4. HN3mepenue 0.75 WN3mepsATe JMHEWHBIE W YIJIOBBIE
TMHEHHBIX W YTJIOBBIX BEIIMYUHBI reOMETPUIECKUX 171
BEIIMYWH,  BBIUMCIICHHE MPaKTUYECKUX OOBEKTOB
OTPE3KOB U YTJIOB

1.5. IlepumeTp u mnomaab 0 Pacno3naBarp W3Y4YEHHBIE
(uryp, COCTaBIICHHBIX W3 reoMeTpuuecKkre (QUTYpHI, ONpEeAesaTh
MPSIMOYTOJTLHUKOB 170'¢ B3aMMHOE pacrooXKeHHe.

BBITIOJTHATH YEPTEK 10 YCIOBUIO 3a]1a4.
Hroro no pazneny: 14

2.1. [lonsiTue o paBHBIX 0 PacnosnaBartp napsel PaBHBIX
TPEYTrOJIbHUKAX " TPEYTOJIPHUKOB Ha TOTOBBIX YepTerKax
[IEpBUYHBIE (c yKa3aHHEM IMPHU3HAKOB)
[pE/ICTaBJICHUS] O PABHBIX
(KOHTPY?HTHBIX) PUTYypax

2.2. Tpu MpHU3HaKa 0 [IpuMeHsATP TpPU3HAKK pPaBEHCTBA
[paBeHCTBa MPSMOYTOJIBHBIX ~ TPEYrOJbHUKOB B
TPEYTroJIbHUKOB 3ajavax.

2.3. [Ipusnaku paBeHCTBa 0 [IpuMeHsATP TpPU3HAKK PABEHCTBA
[PSIMOYTOJILHBIX MPSMOYTOJIBHBIX  TPEYrOJIbHUKOB B
TPEYTroJIbHUKOB 3aja4ax.

2.4. CBOICTBO  MeaUaHBI 0 [IpuMeHsATP TpPU3HAKK PABEHCTBA
[IPSIMOYTOJILHOTO MPSAMOYTOJIBHBIX  TPEYrOJbHUKOB B
TpEyroJIbHUKA 3ajayax.

2.5. PaBHOOEpEHHBIE  H 0 dopMyIUpOBaThH oTpeIeIICHUSI
[PaBHOCTOPOHHUE OCTPOYTOJILHOTO,

TPEYTrOJIbHUKHU. TYINOYTOJIbHOTO, MPSIMOYTOJBHOTO,
pPaBHOOEAPEHHOTO,  PABHOCTOPOHHETO
TPEyroJIbHUKOB; OHCCEeKTPUCHI,
BBICOTBI, = MEIHAHbl  TPEYrOJILHUKA;
CEepPEeIMHHOTO MepIeHANKYJISpa,
OTpEe3Ka, IEpUMETPa TPEyTroJIbHUKA

2.6. [Ipu3Haku u cBoiicTBa 0 PopmMyIMpOBaThH CBOICTBa "
[paBHOOEIPEHHOTO MIpU3HAKU PaBHOOEIPEHHOTO
TpEYrojabHUKa TpeyrojabHUKa

2.7. [Iporus Oonpiei 0 BeiBonuth  crenctBus  (paBEHCTB
CTOPOHBI ~ TPEYroJIbHHKA COOTBETCTBYIOIIUX  JJIEMEHTOB) U3
TIeKUT OOJBITUN Yo PaBEHCTB TPEYTOJIbHUKOB.

2.8. [IpocTeiimme 0 Hcnonb3oBaTh MUppPOBBIE peCypChl

HCPABCHCTBA B TCOMCTPUU

JUJISL MICCIIEIOBaHUS CBOMCTB M3y4aeMbIX
buryp.
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2.9.

HepasenctBo
TpEYyroJbHUKa

Ucnonp3oBaTh 1HGPOBBIE pecypc
JUUTSL KCCIICIOBAaHUS CBOMCTB M3y4aeMbIX

buryp.

2.10./ HepaBeHcTBO

Hcnonp3oBaTh LU(POBBIE peCypChl

ToMaHoM TUISt HCCIIeOBaHUS CBOWCTB;
M3y4aeMbIX QUTyp
2.11.| IIpsMOyTOIBHBII PopMyIMpOBaTh OIIpEelIEIICHUS
TPEYTrOJIBHUK C YIJIOM B OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
30°. MIPSIMOYTOJILHOTO,  PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEeKTPUCHI,  BBICOTBI,  MEIHAHBI
TPEYTrOJIbHUKA; CEepEANHHOTO
MepIeHINKYJsIpa, OTpe3Ka, IMepuMerpa
TPEyroJIbHUKA
2.12.| TIlepBble TOHATHSI O 3HaKOMUTHCS c ncropuen
TOKa3aTeNbCTBAX B pa3BUTHSI TEOMETPUU
reOMETPUHI
Hroro no pazneny: 22
3.1. [TapannensHbie DopMyIMpOBaTh IIOHATHE

MpsIMbIE, UX CBOMCTBA.

MMAPAUIEIBHBIX NPSAMBIX; HaXOIAWUTh
MPAKTUYECKHUE TPUMEPHI

3.2. [TsaTerit rocTynaT 3HaKOMUTHCS c ncropuen
EBkimza. pa3BHUTHSI TCOMETPUH

3.3. Hakpect  mexamue, N3ygaTh CBOWCTBA VTJIOB,
COOTBETCTBCHHBIC " 00pa30oBaHHBIX TIPH  IEpECCUCHUHU
OJTHOCTOPOHHHE YTJIBI MapajuTIeIIbHBIX TPSIMBIX CEKYIIICH;
(oO6pazoBaHHBIC pu
[epeceYeHUr

[MapajuIeIbHBIX — TPSIMBIX
CEKYIIEH )

3.4.

ITpusznak
[MapajyIeIbHOCTH TPSIMBIX
uepes paBEHCTBO

PAacCTOSSHUM OT  TOYEK
OJTHOM MPSAMOM J10 BTOPOH
psiMOi

[IpoBoauTH OOoKa3aTelbCcTBa
MapaUICIBHOCTH  JIBYX NPSMBIX C
TOMOIIBIO YTJIOB, 0Opa30BaHHBIX IIPU
MEPECEUCHUN OTHX MPSIMBIX TPEThEH
MPSIMOIA.

3.5. Cymma yTJIOB Brruncnsare CyMMY YIJIOB
TpPEYTroJIbHUKA u TPEYTroJIbHUKAa ¥ MHOTOYTOJIbHUKA.
MHOTOYTOJIbHUKA

3.6. Bueminne YIJIBI Haxonuth uncioBbie 1 OyKBEHHBIE
TpPEYTroJIbHUKA 3HAYEHUs YIJIOB B TI'C€OMETPUYECKUX

3aaadax € HUCIIOJIb30BAHHCM TCOPEM O
CyMMC YrioB TpEyTroJIbHUKa n
MHOTI'OYTI'OJIbHUKA.

Hroro no paszueny:

14

4.1.

OKpyX)HOCTb, XOPAbI U
TaMeTphl, UX CBOKWCTBA

PopmyIMpOBaTh OIIpEACIICHUS
OKPY>KHOCTH, XOpJbl, JAUAaMETpa H
KacaTeJIbHOU K OKPYKHOCTH

4.2.

Kacarenpnas K
OKPY>KHOCTHU

PopmMyIMpOBaTh OIpeNEIICHUs
OKpPY>XHOCTH, XOpJbl, JAUAMETpa H
KacaTeJIbHOU K OKPYKHOCTH
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4.3. OKpYy»XHOCTb, 1 0 0 OBnaneBatb MOHSATUSIMU
BITMCAHHAS B YrOJI BITMCAHHOM 5 ONMCAaHHOU
OKPY>KHOCTEH TPEyTOJIbHUKA;

HaXOJUTh [IEHTPHI ITUX OKPYKHOCTEH

4.4. IlonsTnie o I'MT, 2 0 0 HUcnonp3oBare Meron IMI mns

[MPUMEHCHHE B 3a7ja4ax JI0Ka3aTeNbCTBa TEOpeEM o
[IepEeCeYeHUr  OHCCEKTpUC  YIJIOB
TpEyroJabHUKA " CEepeIMHHBIX
MePIEHINKYJIISIPOB K CTOpOHaM
TpeyrosjabHukKa ¢ nomouipro I'MT.

4.5. Buccekrpuca u 1 0 0 Ucnons3oBate Metonq I'MT g
CepeIMHHBINA 10Ka3aTeIbCTBA TEOPEM O IEPECEUECHUU
[epIeHIUKYJISIP, KaK OMCCEeKTpUC yIJIOB TPEYrojibHUKA |
reOMETpUYECKUE  MecTa CepeTMHHBIX MIePIICHIUKYJISIPOB K
TOYEK CTOpOHaM TpEYroJIbHUKa C ITOMOUIBIO

['MT.

4.6. OKpy’>KHOCTb, 1 0 0 UccnenoBath, B  TOM  4uCIE
OnMCaHHas OKOJIO HCTIONb3ysl  LUQPOBBIE  PECYPCHI,
TpPEYroJIbHUKA OKPY>KHOCTb, BIHCAaHHYIO B YIOI;

4.7. Bnucannas B 2 1 0 | UEHTp OKPY>KHOCTH, BIIMCAHHOM B
TPEYTOJIbHUK yroJ, paBEHCTBO OTPE3KOB
OKPY>KHOCTB KacaTeJbHbIX.

4.8. [Ipocreitmme 3agaumn 2 0 1 Pemate ocHOBHBIE 3ajaud Ha
Ha MIOCTPOCHUE [IOCTPOEHUE YIJja, PAaBHOTO JaHHOMY,

CEepPEIMHHOTO MeprIeHIUKYIIsIpa
JIAHHOTO oTpe3Ka psIMOH,
MPOXOJISIIeH Yepe3 NaHHYI0 TOYKY U
MEPIEHANKYJISIPHON JaHHOW MPSIMOM;
OMCCEeKTPHUCHI JTaHHOTO yIia;
TPEYTroJIbHUKOB o pa3IMYHBIM
SJIEMEHTaM.
Hroronopazaeny: 14

5.1 [oBTOpEHHE U 4 0 0 Pemrate 3amaun Ha MOBTOpPEHUE,
0000IlIEHNE  OCHOBHBIX WJLIIOCTPUPYIOWIEE  CBA3H  MEXKIY
MOHSTHHET ¥ METOJOB Pa3IMYHBIMU YaCTSIMU Kypca.

Kypca 7 kiacca.

Utoronopazaeny: 4
OBIIEE KOJIMYE(GS8 5

YACOB I10 ITPOT'PAMMH

TEMATHYECKOE IINTAHUPOBAHMUE no npexmery «'EOMETPHUS» 8 KJTACC

No HaumenoBanue KonuuectBo Bune! nestenpHOCTH
/m [Pa371€enoB u TeM [4acoB
[IpOrpamMMBbl sce |KOHT [Op.p
ro [ppad
1.1. [ToBTOpenue.lIpocreit 2 0 DopMyJIMPOBATH OCHOBHBIE
e reoMeTpUYecKue TIOHSITHUS U OTIPEICIICHUS
00BEKTHI, TOYKH, TIPSIMBIE,
Ty " YTJIBI,
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MHOTI'OYTOJIBHUK, JIOMaHasd

1.2. CMexHbIe u 0 Pacrnio3naBats HU3y4YCHHBIC
BEPTHKAIIBHBIC YTIIbI reoMeTpuuecKkue (hUrypsl; onpenensTh
170'¢ B3aMMHOE PpacIiOJIOKEeHHE;
BBIIIOJIHATL ~ 4YEPTEK 10  YCIOBHUIO
3a1a49H.

1.3. Pa6ora c 0.25 [IpoBonuTh MIPOCTEUTIIIE
MPOCTEUIITMMHU IIOCTPOCHHS C IOMOIIBIO IUPKYJSI H
HepTeKAMHA JIMHEUKU

1.4. HN3mepenue 0.75 N3MmepsaTh JUHEWHBIE W YIJIOBBIC
ITMHEWHBIX ©  YIJIOBBIX BEIIMYUHBI Tr€OMETPHIECKUX 151
BEIIMYWH,  BBIUMCIICHHE MPaKTUYECKUX OOBEKTOB
OTPE3KOB U YTJIOB

1.5. IlepumeTp u mnomaab 0 Pacno3naBarp W3Y4YECHHBIE
(uryp, COCTaBIICHHBIX W3 reoMeTpHIecKre (PUTyphl, ONPENeIsTh
MPSIMOYTOJILHUKOB 170'¢ B3aMMHOE pacrongoXeHue.

BBIIIOJIHATL  4YEPTEK MO  YCIOBHUIO
3ajad.
Hroro no pazneny: 14

2.1. [lonsiTue o paBHBIX 0 PacnoznaBarh ~ mapsl  paBHBIX
TPEYTrOJIbHUKAX " TPEYTOJIBPHUKOB Ha TOTOBBIX YepTeKax
[IEpBUYHBIE (c yKa3aHHEM IMPHU3HAKOB)
MPECTABICHUS O PaBHBIX
(KOHTPY?HTHBIX) UTypax

2.2. Tpu MpU3HaKa 0 [IpuMeHsATH, TIpU3HAKKW PaBEHCTBA
[paBeHCTBa MPSMOYTOJBHBIX  TPEYTOJbHUKOB B
TPEYTroJIbHUKOB 3ajavax.

2.3. [IpusHnaku paBeHCTBa 0 [IpuMeHsATHP TIpU3HAKKW PABEHCTBA
PSIMOYTOJIBHBIX MPSMOYTOJBHBIX  TPEYTOJbHUKOB B
TPEYTrOJIbHUKOB 3ajayax.

2.4. CBOICTBO  MeaUaHBI 0 [IpuMeHsATHr TIpU3HAKKW PABEHCTBA
[IPSIMOYTOJILHOTO MPSMOYTOJBHBIX  TPEYTOJbHUKOB B
TpEyroJibHUKa 3ajavax.

2.5. PaBHOOEIpEHHBIE  H 0 dopMyIUpOBaThH oTpeIeIICHUS
[PaBHOCTOPOHHUE OCTPOYTOJILHOTO,

TPEYTrOJIbHUKHU. TYIOYTOJIbHOTO, MPSIMOYTOJIBHOTO,
paBHOOEAPEHHOTO, PaBHOCTOPOHHETO
TPEyroJIbHUKOB; OHCCEKTPUCHI,
BBICOTBI, MEJWaHbl TPEYrOJIbHUKA;
CEepPEeIMHHOTO MepIeHANKYJISpA,
OTpe3Ka, MepuMeTpa TPEyroJibHUKa

2.6. [Ipu3Haku u cBoiicTBa 0 ®opmynupoBaTh  CBOMCTBA U
[paBHOOEIPEHHOTO MIPU3HAKU PaBHOOEIPEHHOTO
TpEyroJIbHUKA TPEyroJibHUKa

2.7. [Iporus Oompiei 0 BriBonuth cneactBus  (paBEHCTB
CTOPOHBI ~ TPEYroJIbHHKA COOTBETCTBYIOIIUX  3JIEMEHTOB) U3
N1eKUT GOJIBIINM Yo PaBEHCTB TPEYTOJIbHUKOB.

2.8. [IpocTeiimme 0 Hcnonb3oBaTh UGPOBBIE PECYPCHI
HEpPAaBEHCTBA B TEOMETPUH JUISt HCCIIEIOBAHUS CBOWCTB

M3ydaemMbIx Guryp.

2.9. HepasenctBo 0 Hcnonp3oBath 1U(poBBIE pecypc

TpEyroJibHUKA JUISt HCCIIECIOBAHUS CBOWCTB
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M3y4aeMbIX QUryp.

2.10./ HepaBeHncTBO Hcnonb3oBaTh HGPOBEIE PECYPCHI
ToMaHoM TUISt HCCIIeA0BAHUS CBOHCTB;
M3y4aeMbIX GUTyp
2.11.| IIpsMOyTOIBHBII PopMyIMpOBaTh OIIpelEIICHUS
TPEYTrOJIbHUK C YIJIOM B OCTPOYTOJIBHOTO, TYHOYTOJIBHOTO,
30°. MIPSIMOYTOJILHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI,  BBICOTHI,  MEIHAHBI
TPEYTrOJIbHUKA; CEepPEANHHOTO
MepIeHIUKYJsIpa, OTpe3Ka, IepuMeTpa
TpPEyroJIbHUKA
2.12.| TIlepBble TOHATHSI O 3HaKOMUTHCS c ncropuen
TOKa3aTeNbCTBAX B pa3BUTHSI TEOMETPUU
reOMETPUHI
Hroro no pazneny: 22
3.1. [TapannensHbie dopMyIMpOBaTh IIOHATHE

MpsIMbIE, UX CBOMCTBA.

MMAPAUIEIBHBIX  NPSAMBIX; HaXOIAWUTh
MPAKTUYECKHE TPUMEPHI

3.2. [TsaTerit rocTynaT 3HaKOMUTHCS c ncropuen
EBkimza. pa3BHUTHSI TCOMETPUH

3.3. Hakpectr  mexamue, N3ygaTh CBOWCTBA VTJIOB,
COOTBETCTBECHHBIC " 00pa3oBaHHBIX TIPH  TE€PECEeUYCHUH
OJTHOCTOPOHHHE YTIIBI MapajuTIeIbHBIX TPSIMBIX CEKYIIICH;
(oO6pazoBaHHBIC pu
[epeceYeHUr

[MapajuIeIbHBIX  TPSIMBIX
CEeKYIIEH)

3.4.

ITpuznak
[MapajyIeIbHOCTH TPSIMBIX
uepes paBEHCTBO

PAacCTOSSHUM  OT  TOYEK
OJTHOM MIPSAMOM J10 BTOPOH
MpsiMOi

[IpoBoauTh OOoKa3aTelbCcTBa
MapaJUICIBHOCTH  JIBYX TPSMBIX C
TOMOIIBIO YTJIOB, 0Opa30BaHHBIX IIPU
MEPECEUCHUN OTHX MPSIMBIX TPEThEH
MPSIMOIA.

3.5. Cymma yTJIOB Brruncnsare CyMMY YIJIOB
TpPEYroJIbHUKA u TPEYTroJIbHUKA ¥ MHOTOYTOJIbHUKA.
MHOTOYTOJIbHUKA

3.6. Bueminne YIJIBI Haxonuth uncioBbie U OyKBEHHBIE
TpPEYroJIbHUKA 3HAYEHUs! YIJIOB B TI'C€OMETPUYECKUX

3aaadax € HCIIOJIb30BAHHCM TCOPEM O
CyMMC YrioB TpEyTroJIbHUKa n
MHOTI'OYI'OJIbHUKA.

Hroro no paszueny:

14

4.1.

OKpyX)HOCTb, XOPABI U
TaMeTphl, UX CBOHCTBA

PopmyIMpOBaTh OIpEACIICHUS
OKPY>KHOCTH, XOpJbl, JAUaMeTpa H
KacaTeJIbHOU K OKPYKHOCTH

4.2.

KacarenanHas K
OKPY>KHOCTHU

PopmyIMpOBaTh OIpEACIICHUS
OKPY>XHOCTH, XOpJbl, JAUAaMETpa H
KacaTeJIbHOU K OKPYKHOCTH
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4.3.

OKpYy»XHOCTb,
BITMCAHHAS B yTOJl

OBiazeBarh HOHITUSIMU
BIIMCAHHOM " ONUCAaHHOU
OKpPYXHOCTEH TPEYTrOJbHUKA;

HAXOJUTh LIEHTPHI 3TUX OKPYKHOCTEHN

4.4.

Ilomatue o IMT,
[MPUMEHEHUE B 3aJ1a4ax

Ucnonp3oBare wmeton IMI g

JI0Ka3aTeIbCTBA TEOpEM 0
[IepEeCeYeHUr  OHCCEKTpUC  YIJIOB
TPCYTOJIbHUKA u CCPCANHHBIX
HEePIICHAUKYJIISIPOB K CTOpOHaM

TpeyrosjabHukKa ¢ nomouipro I'MT.

4.5.

buccexrpuca 51
CepeaUHHbBIN
MEPIEHINKYJIISP, KakK

TCOMCTPUYCCKUC MecTa
TOYCK

Ucnons3oBare Meton IMT s
TOKa3aTesIbCTBA TEOPEM O NEPECECUCHUU
OMCCEeKTpUC YIJIOB TPEYrojibHUKAa U
CEepEeIUHHBIX TIePIEHIUKYJISIPOB K
CTOpOHAM TPEYTOJIbHUKA C TIOMOIIBIO
IMT.

Ha IIOCTPOCHUC

4.6. OKpy’>KHOCTb, HUccnenoBath, B  TOM  4YHUCIE
OnMCaHHas OKOJIO HCTIONb3ysl  LUQPOBBIE  PECYPCHI,
TpEyroJIbHUKa OKpPYXHOCTb, BIIUCAaHHYIO B YIOJI;

4.7. Bnucannas B LEHTP OKPY>KHOCTH, BIIMCAHHOM B
TPEYTrOJIbHUK yTOJL, pPaBEHCTBO OTPE3KOB
OKPYKHOCTb KacaTeJbHbIX.

4.8. [Ipocreiimme 3amaumn Pemare oOCHOBHBIE 3amaum  Ha

IOCTPOEHHUE yria, paBHOTO
JTaHHOMY,CEPEIUHHOTO
MEepIEeHANKYJIIpa JTaHHOTO  OTpe3Ka
NpsIMOM, MPOXOJSIIECH 4Yepe3 TaHHYIO
TOYKY W TEPHEeHIAUKYJSIPHOM ITaHHOM
MIPSIMOI; OMCCEKTPHUCHI JTAaHHOTO
YIJIa;TPEYTOJIbHUKOB 10 Pa3InYHbIM
SJIEMEHTaM.

4.9

[Tapannenorpamm,
pU3HAKU U CBOMCTBA.

H3o0paxaTh ¥  HaxXoAWTh  Ha
yeprexax UETHIPEXYTOJIbHUKU Pa3HBIX
BUJIOB M MX 3yeMeHThl. DopmynupoBarhb
OTIpe/IeNICHUSI: napasuiesiorpaMmma,
npsIMOYroJIbHHKa, poMOa, KBajpara,
Tpameuuu,  paBHOOOKOW  Tpameuuw,
PsIMOYTOJIbHOM Tpamnenuu. Jloka3bBaTh
U HCMOJb30BaTh MPU PEHICHUH 3a1a4
MpPU3HAKU u CBOICTBA:
napajuieiorpaMma, — MpPsSMOYTOJbHUKA,
pomOa, KBaJpara, Tparneuuy,
paBHOOOKOI Tpamernuu, npsIMoyroabHON
Tpaneuuu.

4.10

YacrtHblie v
napasuieIorpaMMOB
(IpsAMOYTONLHUK, pOMO, KBA
UXTIPU3HAKU U CBOWCTBA.

dopmynupoBaTh OTIPEIEIICHUS:
napajjenorpaMma, — IpsSMOYTOJIbHUKA,
pomba, KBajpaTa, Tparnenu,
pPaBHOOOKOI Tpamenuu, npsMOYroiIbHOM
Tpaneuuu. Jloka3pIBaTh U UCIOJIB30BaTh
OpU  pelleHuH 3a7ady [pHU3HAKH |
CBOJCTBA: napansenorpaMmma,
OpsMOYTOJIbHMKA, pom0a, KBajpara,
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Tpamenuy,  pPaBHOOOKOM
IIPSAIMOYTOJIBHOW Tpareuy.

Tparneunuu,

Kypca8 Kiacca.

Hroronopasneiny: 14

5.1. [ToBTOpCHUE ul 4 Pemate 3amaun Ha TIOBTOPEHME,
000011IEH e OCHOBHBIX HILTFOCTPUPYIOIICC CBA3H MEXAY
OHSITHIA M METOJOB pa3IMYHBIMH YacTSMU Kypca.

Hroronopasaeny:

OBUIEEKOJIMYECTBO |68
YACOB I1O
[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHME no npeamery «FEOMETPUS» 9 KITACC

n/m

HanmenoBanue pa3aciioB

Komn-Bo yacoB

[IPOrpaMMBbl

B(

pao.

Bunp! gesreasHOCTH

1.1.

[Tapannenorpamm, ero mpy 2

1 CBOMCTBA.

I/I306pa>1<aTL W HaXOIWUTb Ha YCPTCIKAX
quBIpéXYFOHBHI/IKI/I Pa3HbIX BUIOB U UX

JJIEMEHTHI. DopMyIUpOBaTH
OTIpe/IeNICHUSI: napasuieJiorpaMma,
NpsIMOYTOJIbHMKa, pomba, KBajpara,
Tpameuuu, paBHOOOKOW  Tpareuuw,
MPSIMOYTOJIbHOU Tpamneuuu.
Jloka3piBaTh H  HCIOJIB30BAaTh  MPH

pElIeHNN 3aJad NPU3HAKW U CBOMCTBA!
napaujenorpaMmma,
OpsSMOYTOJIbHHUKA, pomoOa,
Tpamenuuu, paBHOOOKOH
IPSIMOYTOJIBHOM TpaneIuu.

KBaJapara,
Tparnenuuu,
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1.2.

YacTHble
apajuieIorpaMMoB
(IpAMOYTOJIbHUK,

CBOMCTBA.

KBajapar), HX IpHU3HAK

DopmynupoBaTh OIIpEACIICHUS:
napajuiejorpaMma, — IpsIMOYrOJIbHMKA,
pomba, KBaJpara, Tpanenuu,
paBHOOOKOM TparenuH,
IPSAIMOYTOJIBHOM TpareLuuu.
Jloka3piBaTb M HCIOJIB30BAaTh  IIPU
pelIeHny 3aj1ad MpPU3HAKU M CBOMCTBA!
napajuiejiorpaMma, — IpsIMOYroJIbHHKA,
pom0a, KBaJpara, Tpanenuu,
PaBHOOOKOM Tpamneuuu, NpsiMoyroibHON
Tpaneuuy.

1.3.

Tpanenus.

dopmynupoBaTh OIIpEaEIICHUS:
napajuiejiorpaMma, — IpsIMOYTOJIbHHKA,
pom0a, KBaJpara, Tpanemuu,
PaBHOOOKOM Tpamnenuuu, NpsiMoyroibHON
Tpaneuuu. Jloka3plBaTh U HCIOIb30BATh
OpU pElIeHUH 3aJad [pPU3HAKU U
CBOICTBA: Mapajjienorpamma,

npsIMOYroJibHMKa, pomOa, KBajpara,
Tpameuuy, paBHOOOKOW  Tpareuuw,
IPSIMOYTOJIBHOW Tpanenuu;

1.4.

PaBHoOemperHas

MPSIMOYTOJIbHASI TPaMelHH.

PopMynHpoBaThH OIIpENEIICHUS:
napajuiesiorpaMma, — IpsIMOYTOJIbHHKA,
pomba, KBaJpara, Tpanemuu,
PaBHOOOKO¥ Tparenuu, IpsiMoyTroJIbHON
Tpaneuuu. /lokas3plBaTh U UCIIOJIB30BAThH
IIpU pElIEHUH 3aJa4 IpU3HAKA U
CBOMCTBA: MapaJuiesIorpaMma,

npsIMOYroJibHMKa, pomOa, KBajpara,
Tpameuuu, paBHOOOKOW  Tpareuuw,
IPSIMOYTOJIBHOM Tpanenuu;

1.5.

VYaBoenne MeauaHEbL.

[TpuMeHsITh METOJl YABOCHHSI MEAHAHbI
TPEeYroJbHUKA. Hcnons3oBath
nu(poOBbIE PECYPCHI IS UCCIIEIOBAHUS
CBOMCTB M3y4aeMbIX (UTYP;
3HAKOMUTBCSI C HCTOPUEH pa3BUTHUSA
TEOMETPHH;

1.6.

HeHTpaJ'ILHaH CUMMCTPUA

Hcnonb3oBath nuppoBbIE PECypChl s
HCCICO0BaHUA CBOWCTB HN3y4aCMbIX
uryp;

3HaKOMI/ITLC${ C HCTOpHGfI Pa3BHUTHA
T'COMCTPUHU,

Hroro no pasgeny

12

2.1.

Teopema  daieca
TeopeMa
IIPONIOPLIMOHAJIBHBIX
OTpE3Kax.

u
0

IIpoBOAMTH TIOCTPOECHUSA C IOMOLIBIO
LUPKYJIsE U JUHEHKH C MCIOJIb30BaHUE
Teopembl  QPaneca U TEOPEMBl O
MPONOPUUOHAIBHBIX OTPE3KaX, CTPOUTH
YEeTBEPTHIN IPONIOPLUUOHAIBHBINA OTPE30K;
3HAKOMHUTbCSA C HCTOpUEH pPa3BUTUSA
T€OMETPUH;
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2.2. | Cpennsis JAUHUA | 2 1 [IpumeHsaTh NONy4YeHHBIE 3HAHUS IIpU

TPEYroJIbHUKA. pereHnH TreOMETPHUYECKUX "
NPaKTUYECKUX 3a]a4;

2.3. | Tpamenus, e€ cpenuss |2 1 [IpumeHsaTh NOJMy4YEHHBIE 3HAHUS IIpU

JVHUA. pereHnu TreOMETPHUYECKUX "
NPAaKTUYECKUX 3a]1a4;

2.4. | IlponopiuoHasbHbIC 1 0.5 | [IpoBOaWTh TMOCTPOCHUS C MOMOUIBIO
OTpE3KH, MOCTPOECHHE UPKYIISET W JIMHEHKH C HCIOJIh30BAHUE
94eTBEPTOTO Teopempl  QPanmeca U TEOpPEeMBI O
MPONOPIIHOHAIEHOTO IPOTIOPIHOHAIIBHBIX OTPE3Kax, CTPOUTH
OTpE3Ka. YeTBEPTHIN MPONOPLUHUOHAIBHBIN OTPE30K;

2.5. | CgoiicTBa mentpa macc B |1 0.5 | [IpoBoauTH J/I0KA3aTEILCTBO TOTO, YTO
TPEYroJIbHUKE. Me/IMaHbl TPEYroJbHUKA MEePECEKAIOTCS B

OHOW TOYKE, W HAXOJUTh CBS3b C
[EHTPOM Macc, HaXOJUTh OTHOIIEHHE, B
KOTOPOM MEIMaHBl JIENATCS TOYKOM HX
niepeceyueHus,

2.6. | I[lomoOHeIe 1 0.5 | Pemars 3aJa4u Ha MoJ00HbBIE
TPEYroJIbHUKH. TPEYTOJILHUKH C

TIOMOTIIBIO CaMOCTOSITEIIFHOTO
MOCTPOCHHUST YEepPTeKEH W HaXOKIACHUS
110JI0OHBIX TPEYTOJIEHUKOB;

2.7. | Tpu mnpuzHaka momobus |3 2 [TpoBoIUTH JI0Ka3aTeNnbCcTBA c
TPEYrOJIbHUKOB. UCMOJb30BAHUEM IIPU3HAKOB 000U,

Jloka3blBaTh TpU NpU3HAKa [0A00UA
TPEYrOJIbHUKOB;

[IpuMeHATh MOJIydyeHHBIE 3HAHUS IPH
pelLeHnu reOMETPHUECKUX u
IPaKTUYECKUX 3a]a4;

2.8. | IIpakTuueckoe 3 1 [IpuMeHATh TOJIyYCHHBIC 3HAHUS TIPH
IIpUMEHEHHE peleHuH reOMEeTPUUYECKUX u

NPAaKTUYECKUX 3a]ay;
Wroro no pazueny: 15

3.1. | Teopema Iludaropa, eé |2 1 Jloka3bIBaTh teopemy  [ludaropa,
JI0Ka3aTeIbCTBO u UCNOJb30BaTh €€ B  MPAKTHYECKHX
pUMEHEHHUE. BBIUMCIICHUSIX;

3HaKOMUTbCA C MCTOpUEH pa3BUTUA
reOMeTpuH;

3.2. | ObpatHas Teopema | 2 1 [(IpumeHsTh TOJNydYEHHBIC 3HAHUS U
[Tudaropa. YMEHHS NpU PEIICHUU TPAKTUYECKUX

3aja4;

3.3. | Ompenenenue 2 1 dopmynupoBaTh oTpeiesIeHUs
TPUTOHOMETPHUUYECKHX TPUTOHOMETPUUYECKUX (PYHKIIUHA OCTPOro
(GyHKIMH OCTpOro yria, yIi1a, IpOBEPATh UX KOPPEKTHOCTD;
TPUTOHOMETPUUYECKHE BeiBouTh TPUTOHOMETPUYECKHE
COOTHOILIEHUS B COOTHOILIEHUS BIPSIMOYTOJIbHOM
IPSMOYTOJIbHOM
TPEYroJIbHUKE.
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3.4. | OcHoBHOE 0.5 | Ucnonb3oBaTh (GOpMyibl MPUBEACHUS M
TPUTOHOMETPHUECKOE OCHOBHOE TPUTOHOMETPHUYECKOE
TOJIECTBO. TOXJIECTBO VTS HAXOXKICHUS

COOTHOIIEHUU MEXITY
TPUTOHOMETPHUYCCKUMH
GYHKIMSIME Pa3IMIHBIX OCTPBIX YTIIOB;

3.5. | CooTHOLIEHUS MEXKTY 1 HccnenoBaTh  COOTHOLIEHUS — MEXIY
CTOPOHAMH B CTOpOHAMH B MPSIMOYTOJIBHBIX
IIPSIMOYTOJIBHBIX TpeyroJibHuKax ¢ yriaamu B 45° u 45°,
TPEYroJIbHUKaX C YriIaMu 30° u 60°;

B 45° u 45°; 30° u 60°
Hroro no pazneny:

4.1. |Iloustnie 00  oOmmEeH 0.5 | OBnaneBars MEePBUYHBIMU

TEOPHUH TUTOIIAH. MpeACTaBICHUsIMU 00 o0O0meld Teopuu
wiomanan  (Mepsl),  GopMyIupoBaTh
CBOWCTBA TIUIONIAJH, BBISICHATH HX
HaTJISIIHBIA CMBICIT,

4.2. |@opmynsl JUIS  TUTOIIAIH 1 BriBoauts hopmysl TUIOIIAIA
TPEYTrOJIbHUKA, napajuiesiorpaMmma, TPEYroJIbHUKA,
rapajiesiorpaMmma Tpaenuu W3 (QOPMYJIBl  TUIOIIAIA

NpsIMOYTOJIbHUKA (KBaJpaTa);

4.3. | OTHOWIEHHE  TUIOMIA/IEN 0.5 | BeiBoguth dhopmysl TUIOIIIAIA

TPEYTrOJIHLHUKOB napajuiesiorpaMmma, TPEYTOJIbHUKA,
Tpanmeuuu U3  QopMyJabl  IUIOIIAIU
MPSIMOYTOJIbHUKA (KBaApaTa);

4.4. | Beluucienue IUIOMIanCH 0.5 | Bpluucnare  miaomaAd  pasiIUYHBIX
CIOXHBIX (GuUryp uepes MHOTOYTOJIbHBIX (DUTYD;
pa3OueHne Ha 4YacTd U
JOCTPOEHHUE

4.5. |Ilnomamu  ¢uryp Ha 0.5 | Haxomuth IO ATH duryp,
KJIeT4aToi Oymare. M300paKEHHBIX HA KJET4aTod Oymare,

UCIOJIb30BaTh pa3OueHue Ha 4acThu U
JIOCTPOCHUE;

4.6, | [Tmomamu IO JOOHBIX 1 HaxonuTh momaay nogo0HbIX GUryp;
buryp.

4.7. | BoruncneHue miomasiei. 1 BriBOIUTH (hopMymbl TJIOLIAN

BBIIIYKJIOTO UYETHIPEXYTOJIbHUKA Yepe3
JMaroHaIM U YTrOJIMEX]y HUMU;

4.8. |3amaun ¢ NPaKTUYECKUM 0.5 |Pemars 3agaud Ha IUIOm@AAbL C
COJIep>KaHUEM. MPAKTHYECKUM CO JIEP’KaHUEM;

4.9. | Pemenue 3aaq c 1 Pazbupath mpuUMepsl HCIOJNIb30BAHUSA
TTOMOIIBIO MeTo1a BCIIOMOTATENbHO M WIoMaau  Jyis
BCIIOMOTATENbHO M pellleHrs TeOMETPHUECKUX 3a/1a4;
TJIOMIAN

Hroro no pazneny:
5.1. | BrucanHbie u 1 DopMmyIpoBaTh OCHOBHBIE

LIEHTPAJIbHBIE YIJIbI, YrOJI
MEXKJy KacaTelIbHOW W
XOPJIOH.

ONPENEIICHNUS, CBS3aHHBIE C YIJIAMU B
Kpyre (BIHCAHHBIN yroJj, LEeHTPaJIbHbIHI
yron); HaxomuTh BOHCAaHHBIE YIJIBI,
ONMpAIOUIMECS]  HA  OJHY YTy,

77




BBIYHCIISITh YIJIBI C TTOMOIIBI0 TEOPEMBI
0

5.2. | Yroel Mexay xXopaamu Hu | 2 0 1 Haxonutb BIIHCAaHHbBIE YTJIBI,

CEKYIIUMHU. omMpamIMecss  Ha  OAHY YTy,
BBIYHCIISITh YTJIBI C TIOMOIIBIO TEOPEMBI
O BIIMCAaHHBIX YIJAX, TEOPEMBI O
BIIHCAHHOM YeTBIPEXYTOJILHUKE,
TEOPEMBI O IICHTPAJIHHOM YTJIC;

5.3. | BuucanHble U onMcaHHbie | 2 0 1 Haxomuth BITMCAHHBIC YIJTBI,
YETBIPEXYTOJBHUKH, — HUX omMparonIuecss  Ha  OOHY YTy,
MIPU3HAKA Y CBOKCTBA. BBIYHCIISITh YTIIBI C TIOMOIIBIO TEOPEMBI

O BIIMCAaHHBIX YIJaX, TEOPEMBI O
BITHCAHHOM

YETBIPEXYTOJIbHUKE, TEOPEMBI 0
[IEHTPAJILHOM YTJIE;

5.4. | Ilpumenenue TUX | 2 0 1 UccnenoBaTth, B TOM 4KCIE C TIOMOIIBIO
CBOWCTB TIpH pEIICHUU U(POBBIX PECYpCOB, BIMCAHHBIC U
TE€OMETPUYECKUX 3a/1a4. OTIMCaHHBIE

YETHIPEXYTONLHUKH,  BBIBOJAUTH  HX
CBOWCTBA MITPU3HAKH;

5.5. | Bzaumnoe pacnonoxenue | 2 0 1 Hcmonp3oBaTh  ATH  CBOWMCTBA W
JIBYX OKPY)KHOCTEH. MIPU3HAKY TIPY PEITCHUM 3134,

5.6. | Kacanue oKpy>KHOCTEH. 3 1 Hcnonp3oBaTh  ATH  CBOWCTBA |

NPU3HAKH IPU PEIICHUM 33124,
Hroro no pazgeny: 1

6.1. [ToBTOpEHUE Pemarp 3amaun  Ha TMOBTOpEHUE,
OCHOBHBIX TOHATHH U WLTIOCTPUPYIOIIINE CBSI3U MEX Ty
METOJIOB KypcoB 7 u 8 Pa3IMYHBIMU YaCTSAMU Kypca;

KJIacCOB, 0000111EHHE
3HAHUMU.
Hroro no pazgeny: 4
OBUIEE KOJIMYECTBO |68
YACOB

TEMATHYECKOE IINTAHUPOBAHME no npeamery «'EOMETPHS» 10 KJIACC

HanmvenoBanue Konmaecto
pa3IenoB M TEM [4acoB
[TPOrpaMMBbI Bce [ko [mpak

ro [HTp [T
: pao.
pad

Bunpl nesteapbHOCTH
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1.1. Onpenenenue -DopMyIMpOBATH OIIpeACICHUS
TPUTOHOMETPHYECKHX TPUTOHOMETPHUECKUX (YHKITUH TYIBIX U MPSMBIX
dbyukumii yrios ot 0° YTJI0B.;

o 180°.

1.2. KocHHYC ©  CHH) -BeIBOAUTE TEOpEMYy KOCHHYCOB M TEOPEMY
[IPSIMOTO U TYIIOTO yrﬂai CHHYCOB (C palycOM OTIMCAHHOM OKPY>KHOCTH).;

1.3. Teopema -BpIBOIUTE TEOpEMY KOCHHYCOB M TEOpPEMY
KOCHHYCOB. CHHYCOB (C paJlycOM OTIMCAHHOM OKPY>KHOCTH).;
(O6001mEnHAs),

TeopeMa CHHYCOB (C
[paauycoM ONHUCaHHOU
OKPY>KHOCTH).

1.4. Haxoxxnenne niauH -Pemrate TpeyronbHukH. ;

CTOPOH ¥  BEJIMYHH Pemate mpakTtuueckue 3amaud, CBOSIIHUECS K
[YTJIOB TPEYTOJIbHUKOB. HAXO0XKJCHUIO
Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKAX.

1.5. dopmyna -dopmynupoBaTh onpeaeIICHUs
[TOIIA 1 TPUTOHOMETPHUCCKUX (YHKITHH TYIBIX U MPSMBIX
TpEYTOJIbHUKA  4Yepe3 YIJI0B.;

IBE CTOPOHBI WM YTOI -BeiBOANTE TEOpEMy KOCHHYCOB H TEOPEMY
MESKTy HEMU. CHHYCOB (C paiycOM OTIMCAHHOUM OKPY)KHOCTH).;

1.6. dopmyna -Pemars TpeyronbHukm.;
10T IH Pemate npakTuueckue 3a1aqu, CBOISAIITUECS
UeTHIPEXYTONBHUKA K  HAaXOXKJCHHWIO  PAa3UYHBIX  DJIEMEHTOB
uepes3 ero TuaroHaiIu u TPCYroJbHUKaX.;

[YTOJI MEXKTy HUMH.

1.7. IIpakTHyeckoe -Pemath npakTudeckue 3a1aum, CBOASIINAECS
pUMEHEHHE K  HAaXOXKJCHHWIO  PAa3UYHBIX  DJIEMEHTOB
JTOKa3aHHBIX TEOPEM TPCYroJIbHUKAX. ;

Hroro nio pazneny

2.1. [Mousitue o -OcBauBaTh MOHSTHE npeoOpa3oBaHUs
peoOpazoBaHuK 11010015,

10100 1S

2.2. COOTBETCTBCHHBI -Uccnenosatp OTHOIIICHUE JIMHEHHBIX
e 3IIeMEHTBI HIIeMEeHTOB (Uryp MpH NpeodpazoBaHUU MOJ00HS.;
MOJOOHBIX (BUTYD. -HaxonuTe npumMepsl mogo0ust B OKpyKarolen

EHCTBUTEIILHOCTH. ;

2.3. Teopema o -BeiBoauTh  MeTpHUUecKHe COOTHOIIICHUS
IPOM3BEICHUN MEXIy OTpe3KaMU XOpJ, CEKYLIUX U KacaTeJIbHbBIX
OTpe3KOB XOpa C WCIOJIb30BAaHHWEM BIHMCAHHBIX YIJIOB U MOJI00OHBIX

b
Teopema o TPEYrOJIHLHUKOB. OcBauBath TOHSTHE
POU3BEICHUN npeoOpa3oBaHus OI00MUSL.;
-Uccnenosatp OTHOIIICHUE JTUHEHHBIX

OTPE3KOB  CEKYIIUX,
TeopeMa O KBaJapare
KacaTeJILHOM.

HJIEMEHTOB (UTYp MpHU MpeoOdpazoBaHUM MOJO0HS.;

-BbiBoiUTE  MeTpUUECKHME  COOTHOILEHUS
MEXy OTPEe3KaMH XOpJ, CEKYIIUX U KacaTelbHbIX
C UCIMOJIb30BAaHUEM BIMCAHHBIX YTJIOB M MOJO0OHBIX
TPEYroJIbHUKOB. ;

Pemats TCOMCTPHUICCKUC 3aJa4d U 3ada4u U3
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peabHOM JKM3HM C HCHOJIB30BAHUEM I0JI00HBIX
TPEYrOJIbHUKOB. ;

24 [puMeHeHHe B -Pemath reomerpuyeckue 3aaud M 3aa4d U3
pelueHny [peaIbHOM JKM3HU C MCIOJIb30BAaHUEM MOJ0OHBIX
FCOMETPUUCCKUX TPCYTOJIbHUKOB. ;
3aa4

Hroro nio pazneny

3.1. Omnpenenenue -Mcnonb30BaTh BEKTOPHI Kak HalpaBJICHHBIC
BEKTOPOB, CJIOKEHUE U OTpPE3KH, HCCJIeI0BATh reOMETPUYECKHI
[PA3HOCTb ~ BEKTOPOB, (mepemenieare) W (QU3NYCCKHA (CHIA) CMBICIIBI
[YMHOXXEHHE  BEKTOpa BEKTOPOB.;

Ha YHUCIIO.

3.2. dusznyueckuit 51 -Hcnionp30BaTh BEKTOPHI KaK HaIpPaBJICHHBIE
F€OMETPUUYECKUIN OTPE3KH, HCCIEN0BATH reOMETPUYECKUI
CMBICJI BEKTOPOB. (mepemernienre) U (QU3MYECKUH (CHIa) CMBICIbI

BEKTOPOB.;

-3HaTh ompeNe’IeHUuss CYMMBI M Pa3HOCTHU
BEKTOPOB, YMHOXXEHHSI BEKTOpa Ha  YHCIIO,
MCCIIEIOBaTh TEOMETPUYECKUH U (PU3nUecKuid
CMBICITBI ATUX ONEPAIUN. ;

3.3. Paznoxenue -Pemarp TeOMETPUIECKUE 3aa9u C
BEKTOpa 10  JIByM MCITOJIh30BaHUEM BEKTOPOB.;

HEKOJTHHEAPHBIM
BEKTOpaM.

3.4. Koopnunarsr -PacknagpiBaTh Ha BEKTOpA.
BEKTOpA

3.5. CkansipHoe -Haxomuts CKaJISIpHOE MPOU3BEICHUE
[pOU3BEACHNUE BEKTOPOB, €ro MNPUMEHEHUE I HaXO0XKICHUS
BEKTOPOB, ero JUIMH Y YIJIOB.

[IPUMEHEHNE TS
HAXOXKJICHUS JUIMH U
YTJIOB.

3.6. Pemienne 3amau c - PemaTe 3a1a4n ¢ NOMOIIBIO BEKTOPOB.
[TOMOIIBIO BEKTOPOB

3.7. [Ipumenenue -IIpumMeHsATP BEKTOpBI JJsl pELIeHUs 3aaad
BEKTOPOB TS KUHEMAaTUKA U MEXAHUKHU
[peLLIeHUsT 3aja4
KUHEMAaTUKU u
MEXaHUKHU

KonTponbphas
aborta
Hroro no pazueny:

4.1. JlexapToBBI
KOOp/JIMHATBHI TOYEK Ha
[JIOCKOCTH.

4.2. VYpaBHeHue
[PsIMOI

4.3. YriaoBoii -BblaensaTe MOJIHBIA KBaapaT Ui HAXOXKIACHUS
K02 HUITUEHT, [IEHTpa U pauyca OKPY>KHOCTH IO €€ ypaBHEHHUIO. ;
TAHTEHC yria
HaKJIOHA,

[mapajieabHbIe "
[epreHIUKYJISIPHbIC
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[IpsIMbIC

4.4. YpaBHeHUE -BBIBOAUTH YpaBHEHUE OKPYKHOCTH. ;
OKPY>KHOCTH.

4.5. Haxoxnenue -Pemate  3amauM  Ha  HaxoOXJEHHE  TOYEK
KOOpAMHAT TOYEK [IEPECEUEHMSI NIPSIMBIX U OKPYXHOCTEW C MOMOULIbIO
[iepecevyeHust METO/1a KOOPAHWHAT.;

OKPYKHOCTH u
[IPSAMON

4.6. Meron KooOpIHMHAT -Pemiate  3amauM  Ha  HaxOXKJIEHHE  TOYEK
[pu pelieHnmn [epPECEUEHMsI MIPSIMBIX U OKPYXHOCTEW C MOMOUIbIO
FEOMETPUYECKUX METO/1a KOOPAUHAT.;
3aja4

4.7. HUcnonn3oBanue -Penrate 3amaunm  Ha  HaXOXKICHHE  TOYEK

MeToda KOOpAWHAT B
[MPAKTUYECKUX 3a/1a4ax

[IEPECEUCHHS] NPSIMBIX U OKPYKHOCTEM € IOMOIIBIO
MeTOJa KOOpAUHAT. ;

Hroro no pazneny:

5.1. [IpaBUIIbHBIE -QopMynuMpOBaTh ONPEACIICHUE MPABUIBHBIX
MHOTOYTOJIBHUKH, MHOTOYTOJIbHUKOB, HAXOJUTh UX AJIEMEHTHL. ;
BLIUMCIICHHE X -ITonb30BaThCSd MOHATHEM JIJIMHBI OKPYXHOCTH,
S JIEMEHTOB. BBEJEHHBIM C TOMOIIBIO MTPABHUIIBHBIX

5.2. Uncno p ¥ auHA -QopMynUpOBaTh OMPEACIICHUE MPABUIBHBIX
OKPY>KHOCTH. MHOTOYTOJIbHUKOB, HAXOJUTh UX AJIEMEHTBHL. ;

-ITonb30BaThCS MOHATHEM [JIMHBI OKPYXHOCTH,
BBEJEHHBIM C MIOMOIIIO TPABHIIBHBIX

5.3. JlnnHa nyru -QopMynupoOBaTh ONPEACICHUE MPABUIIBHBIX

OKPY>KHOCTH. MHOTOYTOJIbHUKOB, HAXOAUTh UX AJIEMEHTBHL. ;
-ITonb30BaThCS MOHATHEM [JIMHBI OKPYXHOCTH,
BBEJEHHBIM C MIOMOIIIO TPABHIIBHBIX

5.4. PagnanHas — Mepa -QopMynUpOBaTh OMPEACIICHUE MPABUIBHBIX

yIa. MHOTOYTOJIbHUKOB, HAXOJAUTh UX AJIEMEHTBL. ;
-ITonb30BaThCS MOHATHEM JIJIMHBI OKPYXHOCTH,
BBEJIEHHBIM C MIOMOIIIO TPABHIIBHBIX

5.5. [Lowans Kpyra u -QopMynUpOBaTh OMPEACIICHUE MPAaBUIBHBIX
ero 3JIEMEHTOB MHOTOYTOJIbHUKOB, HAXOJAUTh UX AJIEMEHTBL.;
(ceKTOpa U CermMeHTa). -Ilosib30BaThCs MOHATHEM JIMHBI OKPYKHOCTH,

BBEJEHHBIM C IIOMOIIbIO TPABUIILHBIX

5.6. BLIumciienme -OopMynupoBaTh ONpENEICHUE IPaBUIIbHBIX
nomaneit duryp MHOTOYTOJIbHUKOB, HAXOIUTh UX JIEMEHTHL.
BKITFOYAIOIIAX -Ilosib30BaThCs MOHATHEM JIMHBI OKPYKHOCTH,
5JIEMEHTbI KPYTa. BBEJIEHHBIM C MIOMOIIBIO TPABUIIBHBIX

Hroro no pazneny:
6.1. Houstre o -Pa36upars IIPUMEPHI, WUTIOCTPUPYIOLIHE
IBUSKEHHMHU TIIOCKOCTH [MOHATHUS JBUKECHUS, IEHTPOB U OCE CUMMETPHUH.;
-QopMyIMpOBaTH OMNPEIAEIEHUs MapAIIIEITBHOIO
[EpEHOCa, IOBOPOTA U OCEBOM CUMMETPUHU. ;
6.2 [apasnienbHbIi -BeIBOIUTE ux CBOICTBA, Hax0JUTh

[IepeHOC, TOBOPOT U
CUMMETpPUS

HETO/IBI)KHBIE TOUKH.;
HaxomuTe  1EeHTpsl M OCH  CUMMETpHii
npocTedux Guryp
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6.3. Ocu u  1EHTpHI -IlpuMenaTs  mapannenbHbI  HEpeHOC M

CHMMeTpUH CUMMETPUIO IIPU PELIEHUH TFeOMETPUYECKHUX 3a]ad
(pa3bupatb puMepsbl).;

6.4. Ipocreiimme -Hcnosb3oBaTth JUTS MIOCTPOEHUS u
[IpHMCHCHUS B MCCIIeI0OBAaHHH TU(PPOBBIE PECYPCHI.;

SHICHUU 33]1a4
Hroro o pazneny:

71, [oBTOpEHHE -OnepupoBarh MOHATUSAMU: (QUIypa, TOUKa,
OCHOBHEIX TOHSTHI H npsiMasi, yrojl, MHOTOYI'OJIbHUK, PaBHOOEIPEHHBIN U
METOZOB KypcoB 7—9 [PABHOCTOPOHHHUM TPEYTrOJIbHUKH, HPSIMOYTOJIbHBIN
KI1acCOB, 000OLICHHE TPEYroJIbHUK, MEJIuaHa, OWCCeKTpHUCca W BBICOTA
- CHCTEMATH3AIIS TPEYroJIbHUKA, napasiesIorpamm, pomoO,
S HAHMIA. MPSIMOYTOJIBHUK, KBaJpar, Tpamenus; OKpYyKHOCTb,

KacaTeslbHAs; pPaBEHCTBO U moaobue  ¢uryp,
TPEYTOJIbHUKOB; NapajieIbHOCTb u
NEPIEeHIUKYIAPHOCTh  HPSIMBIX,  YIOJl  MEXAY
NPSIMBIMU, CUMMETpPUSL OTHOCUTEIIBHO TOYKU U
NpsIMOM; JUIMHA, paccTOsSHUE, BeIMYMHA YIJIa,
J1011a/1b, IEPUMETP.;

72 Tpocreiimme Hcnonb3oBath  ¢GopMyibl:  HepuMeTpa H
reoMeTprIecKue MI0IIaId MHOTOYTOJIbHUKOB, UIMHBI OKPYXHOCTU U
urypsI u X wIomaad  Kpyra, o0béMa  IPSIMOYTOJIBHOTO
CcBOlCTRA. napajiesienunesa. ;

7.3. V3mepenue OnepupoBaTh MNOHATHSAMH: (Qurypa, TOUKa,
reOMETPHYECKUX MpsMast, YIoJl, MHOTOYTOJBHAUK, paBHOOEPEHHBIN u
T [PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPAMOYTOJIbHBIN

TPEYroJIbHUK, MeJIuaHa, OUCCeKTpUca U BBICOTA
TPEYroJIbHUKA, napasiesorpamm, pomO,
PSAMOYTOJIBHUK, KBaJpat, Tpaneuus; OKPYXKHOCTb,
KacaTelbHas, pPaBEHCTBO W Toaobue uryp,
TPEYroJIbHUKOB

7 4. TpeyrosbHHUKH. -OnepupoBarh MOHATUAMM: (QHUIypa, TOUKAa,
npsiMasi, yroJl, MHOIOyroJIbHUK, paBHOOEPEHHBIN U
PAaBHOCTOPOHHHUM TPEYroJIbHUKHU, MPSIMOYIOJbHBIN
TPEYroJIbHUK, MeJHaHa, OUCCEKTpUCca U BBICOTA
TPEYroJIbHUKA, napasiesorpamMmm, pomO,
PSMOYTOJIbHUK, KBaJpat, Tpameuus; OKpYXKHOCTb,
KacaTejbHas; paBEeHCTBO M mojaobue  ¢uryp,
TPEYroJIbHUKOB

75 [apaiensuple 1 -OnepupoBarh MOHATUSAMM: (QHUrypa, TOUKa,
[lepIEHNKYJISPHBIE npsiMasi, YroJl, MHOIOYI'OJIbHUK, paBHOOEIpEHHBIN u
psIMbIe. PABHOCTOPOHHHUM TPEYroJIbHUKH, MPSMOYIOJbHbBIN

TPEYroJIbHUK, MeJIuaHa, OWCCeKTpuca U BBICOTA
TPEYroJIbHUKA, napajuiesiorpamm, pomo,
NpSMOYTOJIbHUK, KBaJpat, Tpameuus; OKpYXHOCTb,
KacaTeJbHas; paBeHCTBO M mojaobue  ¢uryp,
TPEYTOJIbHUKOB; napajieNbHOCTh u
NEPIEHIUKYIAPHOCTh  IPSIMBIX,  YIOJl  MEXAY
OPSIMBIMHU, CHUMMETPHUS OTHOCUTEIIBHO TOYKH H
NpsMO; JUIMHA, paccTOsHME, BEJIWYHMHA YIIa,
1011a/1b, IEPUMETP.;

Ucnonws3zoBate  QopMmynsl:  mepumerpa U

[J1011a 1
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KPYT.

7.6. OKpy>KHOCTb u

-OnepupoBarh MOHATUSAMH: (HUTypa, TOUKA,
npsiMasi, yrojl, MHOTOYI'OJIbHUK, PaBHOOEIPEHHBIN U
[PAaBHOCTOPOHHHMM TPEYTrOJIbHUKH, MPSIMOYTOJIbHBIN
TPEYroJIbHUK, MeauaHa, OWCCeKTpUca W BBICOTA
TPEYTrOJIbHUKA, napasieIorpamm, pomo,
[PSIMOYTOJIBHUMK, KBaJpar, Tpanenusi; OKpYyKHOCTb,
KacaTeJbHas; paBEHCTBO M mojaobue  ¢uryp,
TPEYTOJIbHUKOB; [apajieIbHOCTb u
[EPIEHIUKYIIPHOCTh  HPSIMBIX,  YIOJ  MEXAY
PSIMBIMU, CUMMETpPUSL OTHOCUTEIBHO TOYKU U
NpsIMOW; JUIMHA, pacCcTOSHUE, BEIMYMHA YIJIa,
[UI0ILA/b, IEPUMETP.;

Ucnonws3oBate  Qopmynsl:  mepumeTpa |
TUI0ILAH

7.7. I'eomerpuueckue
[TOCTPOEHUS.

-OnepupoBarh MNOHATUSAMHU: (urypa, TOUKa,
npsiMasi, yrojl, MHOTOYIOJIbHUK, PaBHOOEIPEHHBIN U
[PABHOCTOPOHHHMM TPEYTrOJIbHUKH, HPSIMOYTOJIBbHBIN
TPEYrOJbHUK, MeAHMaHa, OHMCCEeKTpUca M BbICOTA
TPEYTOJIbHUKA, napajuiesIorpamm, pomO,
MPSIMOYTOJIBHUK, KBaJpar, Tpamenus; OKpYyKHOCTb,
KacaTesbHas; pPaBEHCTBO U mojaobue  Quryp,
TPEYTOJIbHUKOB; MapajuIeIbHOCTh u
MEPIEeHIUKYISAPHOCTh  NPSIMBIX,  YIOJd — MEXAY
MPSIMBIMU, CUMMETpPUS OTHOCUTEIIBHO TOYKH U
NpsIMOM; JUIMHA, pPACCTOSHHWE, BEIMYMHA YIUIA,
1011a1b, IEPUMETP.;

Hcnonb3oBate  (opMynbl:  mepumerpa U
Ioniaau

Hroro nio pazneny:

OBIIEE
KOJMYECTBO YACOB
10 [TPOTPAMME

68
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PABOYAS TPOI'PAMMA no npeamery «BEPOATHOCTDb U CTATUCTHUKA» B 7-10
KJIACCAX

MNOACHUTEJbHAS 3AIINCKA

B coBpemeHHOM 1T(PPOBOM MUPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PCHHS MPAKTHUECKUX MPHIIOKEHHH, TaK U UX POJIM B 00pa30BaHMH,
HE00X0IMMOM KaXKJIOMY 4YesioBeKy. Bo3pacTaer uncio npodeccuid, mpu OBIaICHUH KOTOPHIMU
TpeOyercsi xopomasi 0a3oBasi MOATOTOBKA B 00JAcTH BEPOSITHOCTH W CTATUCTUKHU, TaKas
MOJArOTOBKA BaKHA ISl TMPOJOJDKEHUS 00pa3oBaHWs M UL YCHEIIHOW MpodecCHOHATbHON
Kapbephl.

Kaxip1if ueroBeK NOCTOSTHHO MMPHUHUMAET PEeIISHHsI Ha OCHOBE MMEIOIIMXCS Y HETO JTaHHBIX.
A U1t 000CHOBAHHOTO MPHUHSTHUS PEIICHUS B YCIOBUSAX HEOCTATKA MIIM M30BITKA HH()OPMAITHH
HEOOXOJMMO B TOM YHCJE XOPOMIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE W CTATUCTHYECKOE
MBIIIUICHUE.

NmenHo mosTOMy OCTpO BCTajga HEOOXOAMMOCTh CGHOPMHUPOBATH y OOYYArOIIMXCS
(YHKIMOHAJIBHYIO TI'PaMOTHOCTb, BKJIIOYAIONIYyI0 B ce0d B KauecTBE HEOThEeMJIEMOM
COCTABJIIONIEH YMEHHE BOCHPUHUMATh W KPUTUYECKH AaHAJIM3HPOBATh WH(POPMAIHUIO,
MPEJCTaBICHHYI0 B pa3UYHBIX (opMax, IMMOHUMATh BEPOSTHOCTHBINH XapakTep MHOTHX
peabHBIX MPOIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH MPOCTEHIITNE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMH TIpUHIMIIaMU cOOpa, aHamm3a |
MPEJCTAaBICHNUS NAHHBIX M3 Pa3UYHBIX cep KXKU3HU OOIIecTBa W TOCyJapcTBa MpuoOIIaeT
oOyJaromuxcss K OOIIECTBEHHBIM WHTEpecaM. V3ydeHHWe OCHOB KOMOMHATOPWKH pa3BUBACT
HaBBIKM OpraHu3allui mepedopa U Mojcuéra yuciia BapHaHTOB, B TOM YHCJIE B MPHUKIATHBIX
3a/jayax. 3HaKOMCTBO C OCHOBaMH T€OpHH rpadoB co3qaéT MaTeMaTHYEeCKU (yHAaMEHT IS
dbopMupoBaHUS KOMIIETCHIIMA B 00jacTh WHPOpMATUKH U IUQPOBBIX TexHoJoTwid. [lpm
M3YYEHUU CTAaTUCTUKHM M BEPOSTHOCTH OOOTalIaloTCsl MPEACTaBICHUS OOydaroumxcs o
COBPEMEHHOM KapTHHE MUpPAa M METOJIaX €ro MccienoBaHusi, (GopMHUpPYeTCs MOHUMAHUE POJIU
CTaTUCTUKH KaK MCTOYHHMKA COLIMAJIbHO 3HAUYMMOM MHGOpPMAIMU U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cooTBercTBHM ¢ JaHHBIMH LEISIMH B CTPYKType MpOrpaMMbl y4eOHOTro Kypca
«BeposATHOCTh W CTAaTUCTHKA» OCHOBHOTO 00IIero o00pa30BaHUS BBIJACIEHBI CJEAYIOIINE
colepkarenbHO-MeToauueckue JuHuu:  «lIpencraBieHve  JaHHBIX M ONMcCATeIbHAas
CTaTUCTUKA», «BeposTHOCTDY, «eMeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadosy.

Copepxanne nunun «[IpencraBieHne NaHHBIX U OMMCATEIbHAs CTAaTUCTHUKA» CIYXKHUT
OCHOBO# 11 (hOpMUPOBaHUS HABBIKOB PabOTHI ¢ MH(POPMAIUEl: OT YTCHUSI U UHTEPIPETAIIH
uHpopmaluy, MPEACTAaBICHHOW B Tabmuiax, Ha JAdarpaMMmax W rpadukax, 10 cbopa,
MPEJICTAaBICHUS] M aHalIM3a JaHHBIX C HCIOJBb30BAHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK
cpenHuX W pacceuBaHus. Paboras ¢ JgaHHbBIMH, OOyd4aromiuecss yd4arcs CUUTHIBaThb U
MHTEPIPETUPOBATh JaHHbBIC, BBIIBUraTh, APTYMEHTHPOBATh U KPUTHKOBATh MpOCTEHIINE
TUIOTE3bl, Pa3MBIIUIATh HaJ (aKTOpaMu, BBI3BIBAIOIIMMU H3MEHYMBOCTh, M OLIEHHUBATH HMX
BIIMSIHUE HA paCCMATPUBAEMbI€ BETMUUHBI U ITPOLIECCHI.

WHTYyuTHBHOE  TpEACTaBlICHME O  CIydyallHOH  WM3MEHYMBOCTH,  HCCIIEJOBaHUE
3aKOHOMEPHOCTEW M TEHJCHUUH CTaHOBUTCS MOTHBHPYIOLIEH OCHOBOM JUIsl M3y4EHHs TEOPUHU
BEepOsATHOCTEH. bonbllioe 3HaueHHWE MMEIOT MPaKTUYECKHE 3a/aHusl, B YaCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJICTISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJAUTCS KaK Mepa MPaBIONOA00HS CIIy4ailHOTO COOBITHSI.

IIpu u3ydeHun ydeGHOro Kypca OOydaromMecs 3HAKOMSATCS C MPOCTEHIIUMH METOJaMHU
BBIUHCIICHUS BEPOATHOCTEH B  CIly4dallHBIX AKCHEPUMEHTaX C  PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIUMU CTAaBUTh U PELIaTh
Oonee cioxHBIC 3a/1a4l. B y4eOHBIN Kypc BXOJSAT HAayaJlbHBIE MPEACTABICHUS O CIYYalHBIX
BEITMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.
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B pamkax y4eGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYUaIOIMIUXCS C MHOXECTBAMU U
OCHOBHBIMH OTEpaIMsIMA HaJ MHOXXECTBaMH, PacCMaTPUBAIOTCS MPUMEPHl NPUMEHEHUS IS
pemieHus 3a/a4, a TaKkKe HCIOJIb30BAHUS B APYIMX MaTeMaTHUECKUX Kypcax M y4eOHBIX
npeaMeTax.

B 7-9 knaccax u3y4aercsi yaeOHbIN Kypc «BeposITHOCTb U CTaTUCTHKA», B KOTOPBIH BXOJSAT
pasmensl: «lIpencTaBieHue JaHHBIX MW ONMCATENbHAas CTAaTUCTHKa», «BeposTHOCTBHY,
«OneMeHThl KOMOMHATOPHKIY, «BBezieHne B TEOPHUIO TpadoBy.

OOmiee yrciao 4acoB, PEKOMEHIOBAaHHBIX ISl H3y4eHUs1 y4eOHOro Kypca «BeposTHOCTh u
craTuctuka», — 102 yaca: B 7 kiacce — 34 gaca (1 gac B Heneno), B 8 kiacce — 34 gaca (1 gac B
Heqeno), B 9 kiacce — 34 yaca (1 yac B Hezento),9 knacce — 34 gaca (1 yac B Heelno).

IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA IHPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATDI
JINYHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOTPaMMbl ydeOHOTO Kypca «BeposaTHocTh u
CTaTHCTHKA» XapaKTePU3YIOTC:

NaTPUOTHYECKOEe BOCIHHUTAHUE: TIPOSIBICHUEM HMHTEpeca K IMPOIIJIOMY U HACTOSIIEMY
pOCCHIICKOM MAaTE€MAaTUKH, IEHHOCTHbIM OTHOLICHHEM K JIOCTHKEHUSIM POCCHUUCKUX
MaTeMaTUKOB M POCCHUCKOM MaTeMaTHUYEeCKOM IIKOJBI, K HMCIIOJb30BAHUIO OTHUX
JTOCTYDKCHHH B IPYrUX HAayKax W MPHUKIAAHBIX cepax;

rpakIaHCKOe U JTYXOBHO-HPABCTBEHHOE BOCIMUTAHHME: TOTOBHOCTHIO K BBITIOJTHCHHUIO
00s13aHHOCTEN TpaKJIaHWHA M pPeaM3allii €ro TMpaB, MPEACTaBICHUEM O MATeMaTHUYECKHX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TPaKIaHCKOTO
obmecTtBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO STHYECKUX
mpoOJieM, CBSI3aHHBIX C MPAKTHYECKHUM NPHUMEHEHHWEM JOCTH)KCHH HayKH, OCO3HAHHEM
BaYKHOCTH MOPAaJIbHO-ITHYECKUX MPUHIHIIOB B ACATEILHOCTH YUEHOTO;

TPY/J0BO€ BOCNUTAHUE: YCTAHOBKOM HAa aKTHUBHOE y4acTHE B PEIICHUM ITPAKTUUYECCKHUX
3a7a4 MaTeMaTUYeCKOWl HalpaBJIE€HHOCTH, OCO3HAHUEM Ba)XHOCTHU MaTEMaTHYECKOIrO
00pa30oBaHUS Ha TMPOTSHKCHUHM BCEH JKU3HM i1 YCHCIIHOW MPOQeCcCHOHATBHOM
JESTETPHOCTH ¥ Pa3BUTHEM HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM
HHIUBUIYAJILHON TPaeKTOPUH 00pa3oBaHUS U JKU3HEHHBIX IUIAHOB C YYETOM JIUYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; ICTeTHYECKOe BOCIMUTAHUE: CIIOCOOHOCTHIO
K SMOIMOHAIBHOMY M SCTETHYECKOMY BOCIPHUATHIO MaTEMAaTHYCCKHX OOBEKTOB, 3ajad,
peLIEeHHH, paCCYKICHUM, YMEHUIO BUJIETh MAaTEMATUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 TO3HAHWS: OPHUCHTALIMEH B JIEATEJILHOCTH HAa COBPEMEHHYIO
CHUCTEMY HAy4HBIX IPCACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YCJIOBEKa,
MPUPOJILI U OOIIECTBA, MOHUMAHMEM MAaTeMaTHYeCKOW HayKH Kak c(]epbl uyeIoBeYecKOit
JESITEIbHOCTH, OJTaloB €& pa3BUTHSI W 3HAYMMOCTH IS Pa3BUTUS LHMBUIIM3AIUH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKH U MAaTeMaTHYECKOU KYJIbTYpOU KaK CPEJICTBOM MO3HAHUS
MHpA, OBJIAJICHUEM MPOCTEHIIUMH HABBIKAMU UCCIICIOBATEIHLCKON JIEITEIILHOCTH;

¢u3nyeckoe BocmuTaHNe, (POPMHPOBAHHE KYJIbTYPHI 310POBbS M YMOIIMOHAJILHOT0
0J1aronmoJIy4msi: TOTOBHOCTbIO MPUMEHATh MAaTeMAaTHYECKUE 3HAHWS B MHTEPECax CBOETO
3I0pPOBbs, BEIEHHUS 3J0pPOBOTO 00Opa3a >XKM3HU (3I0pOBOE TMHUTaHHE, cOallaHCHPOBAHHBIN
peXUM 3aHATHH M OTHBIXA, PEryjspHas (u3nUeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKka pedrexcuu, MpU3HAHWEM CBOETO IpaBa Ha OMIMOKY M TaKOro K€ IpaBa JPyroro
YyeJIOBEeKa;

JIKOJIOTMYEeCKOe BOCIUTAHME: OPUEHTALMEN HAa MPUMEHEHHE MAaTeMaTH4YeCKUX 3HaAHUI
JUIA peuieHus 3aJad B OOJIaCTH COXPAHHOCTH OKpPYXKAWIIeHd cpeabl, MIaHUPOBaHUS
MOCTYIKOB U OLICHKU UX BO3MOKHBIX

MOCJIEICTBUN I  OKpYXKAIOIIel Cpelbl, OCO3HAHUEM TJI00ATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM U MyTel UX PEIIeHUs;
aJanTanus K M3MEHSAIOMMMCH YCJIOBUAM COIUAIBLHON U NPUPOIHOI CPebl:
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TFOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSX HEOIPEICIEHHOCTH, IOBBIIIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTHU Yepe3 NMPAKTUUYECKYIO JIEATENbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS
y Ipyrux Jroaed, nmpuoOperaTh B COBMECTHOM NESATEIbHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMIIETEHIIMH U3 OIIBITA APYTUX;

HEO0OXOIMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHWN, B TOM 4YHCIe (HOPMYIUPOBATH
U7eu, TOHATH, TUIIOTE3bl 00 00BEKTaX M SBICHHUAX, B TOM 4YHCJIE paHEe HEH3BECTHBIX,
0CO3HaBaTh JAC(MUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U
JeWcTBUS, POPMYTUPOBATH U OLIEHUBATh PUCKH U TIOCIECTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIE yHHBepcalbHbIe YUeOHbIE AeliCTBHUS.
Ba3oBble 1ornyeckue geiicTBus:

. BBISIBIIAITh M XapaKTepU30BaTh  CYLIECTBEHHbIE  IPHU3HAKU
MaTeMaTH4eCKUX OOBEKTOB, TOHATUH, OTHOLIEHHWM MEXIy MOHSITHUIMH,
(hopMynupoBaTh ONpeAEIeHUs] MOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN MpHU3HAK
KJlacCU(UKAlMU, OCHOBaHUS [ OO0OOIIEHMSs U CpaBHEHMs, KpUTEpUHU
IIPOBOJIMMOTO aHAIIN3a;

. BOCIIPUHMMATh, (OpMyIUpoBaTh M NpeoOpa3oBBIBaTh CYXKJIEHUS:
YTBEPIUTENIbHBIE U OTpULIATEIbHbIE, €TMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;
. BBIABJISITh ~MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U

MPOTUBOpEUUsl B (pakTaX, JaHHBIX, HAOIIOACHUSX W YTBEPKACHUSX, Mpe/iaraTh
KPUTEPUH JUISl BBISIBJIEHUS! 3aKOHOMEPHOCTEN M POTUBOPEUN;

. JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;
. pa3bupath J10Ka3aTeabCTBA MaTEMaTHUECKUX YTBEPKACHUN (TIPsSMBbIE U

OT TPOTHUBHOTO), IPOBOJUTH CAMOCTOSATEIIBHO HECJIOKHBIC JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTPAWBATh apTyMEHTAIIMIO, MPUBOIUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYXKICHNUS,;

. BBIOMpATH CIIOCOO perieHus ydeOHOM 3amaur (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pCIICHHUSA, BBHIOMpAaTh  HaumOoJee TMOAXOASAIUKA € Yy4ETOM
CaMOCTOSITCIIBHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble nccienoBare/ibCKue 1eHCTBUA:

. UCIIOJIb30BAaTh  BOINPOCHI KAk  HMCCIICJOBATEIbCKUH  HMHCTPYMEHT
MO3HAHUsA, (POPMYIMPOBATH BOMPOCH], (PUKCUPYIOIIUE MMPOTUBOPEUNE, MpolIeMy,
CaMOCTOSITEJILHO YCTaHABJIMBAaTh HMCKOMOE W JIaHHOE, (OpPMHUPOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUE;

. IPOBOJMTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY ILIAHY HECIIOMKHBIN
SKCIEPUMEHT, HEOOJBIIOE HMCCACAOBAHNE II0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTUYEeCKOTO 00BEKTa, 3aBHCUMOCTEH 00BEKTOB MEXy CO0O0I;

. CaMOCTOATENIBHO  (hOpMYyIHpPOBaTh OOOOINEHUS W BBIBOJBI IO
pe3ynpTaTaM  MpOBENEHHOrOo  HAOMIOACHMS,  MCCIENOBaHUS,  OICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJAOB U 000OIICHMIA;

. MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIJBUTATH
MIPEIOJIOKEHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Padora ¢ undopmanueii:

. BBIABJIATHE HEAOCTATOYHOCTh H M30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
HCO6XO,Z[I/IMLIX JJId pCHICHUA 3aa4u,
. BLI6I/IpaTL, AHAJIM3UPOBATH, CUCTCMATU3UPOBATE U UHTCPHPCTUPOBATH

MHGOPMAIIHIO PA3IMYHBIX BUAOB U (OPM IpeCTaBICHUS;
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. BbIOMpaTh (opMy MpeacTaBIeHUs MHOOPMAIMM U WILTIOCTPUPOBATH
pelaeMble 33/1a4H CXeMaMH, JruarpaMMamMu, HHOU rpaduKkoi 1 UX KOMOMHAIMSIMH;

. OILICHUBATh HAAEKHOCTH MH(POPMAIMU TI0 KPUTEPUSM, MPEIIIOKEHHBIM
yUUTeIeM Ui cHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIe YHHBepcaibHbIe y4eOHbIe 1eHCTBHUA:

. BOCHPUHUMATh H (GOPMYIHPOBATH CYXKACHUS B COOTBETCTBUH C
YCIOBUSIMU M LEJISIMH OOLIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY
3peHusl B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy pELICHUS
3a/1a4i, KOMMEHTUPOBATh NOJYyYEHHBIN PE3yiIbTaT;

. B XOJ€ OOCYKICHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOU
TEMBI, TIPOOJIEMBI, pelmaeMoil 3a7a4ul, BHICKAa3bIBAaTh HJICH, HAIlCIIEHHBIE HAa TOUCK
pELICHUs, COMOCTAaBISATh CBOU CYXKACHUA C CYXKICHUSAMH JAPYIMX YYaCTHHUKOB
nyanora, oOHapyXUBaTh pa3iMule U CXOJICTBO NMO3UIMH, B KOPPEKTHOH (opme
(opMynUpOBaTh Pa3HOIJIACHS, CBOU BO3PAKEHHUS;

. MPEICTaBIATh  PE3yIbTaThl  PELIEHUS  3a/aud, OSKCIEpUMEHTa,
HCCIIEIOBAaHUs, MPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (opMar BBICTYIJICHUS C
y4€TOM 3ajjau Mpe3eHTalMd U 0COOEHHOCTEN ayIuTOPUN;

. IIOHMMAaThb M  HCHOJb30BATh  INPEHMYIIECTBA KOMAaHJHOM U
WHIUBUAYaIbHON pabOThI MPU PELIEHUH YUeOHBIX MAaTEMAaTUYECKUX 3a/1a4;
. NIPUHAMATh  [€Jb  COBMECTHOM  JEATENIbHOCTH, IUIAHMPOBATh

OpraHMU3aIMI0 COBMECTHOW pabOThl, paclpenessiTh BUIbl padOT, JOTOBapUBATHCS,
o0cyXJaTh Mpoliecc U pe3yiabTaT paboThl, 00001IIaTh MHEHUS HECKOJIBKUX JTIO/IEH;

. y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTsl (0OCYXIACHUS, OOMEH
MHEHUSIMH, MO3TOBBIE LITYpMbl U JPYrue), BBINOJHITH CBOIO YacThb pabOThHl U
KOOPJIMHUPOBATh CBOU JEUCTBHUA C JPYTMMH 4J€HAMH KOMAaH[bl, OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOUIMM MPOAYKT MO KPUTEPUSIM, cHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aHMOJCHCTBHUSL.

PeryasiTuBHbIe YHUBepPcaJibHbIe yueOHbIe AeiicTBUsA. CaMoOpraHu3anus:

. CaMOCTOSITENIBHO COCTABJIATH IUIaH, aJlTOPUTM pPELIeHUsI 3aauu (WU €ro
4acTh),

BBIOMPATH CIOCOO pelIeHUs ¢ yYETOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBaTh M KOPPEKTHUPOBATh BapUAHTHI pELICHUIN C
y4€TOM HOBOI MH(OpMAITIHL.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

. BIIAJICTh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoliecca |
pe3ynbTaTa peleHuss MaTeMaTHIECKOH 3a/1a4u;
. NPEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH pPELICHUU

3a/laui, BHOCUTb KOPPEKTHUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJEHHBIX OMHUOOK, BHISBICHHBIX TPYIHOCTEHH;

. OLIEHUBATh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTU MOCTABICHHON
eI U YCIOBUSAM, OOBSICHATh MPUYUHBI JOCTHKCHUS WU HEIOCTHXKEHUS IeNH,
HaXOJHUTh OIINOKY, 1aBaTh OI[EHKY MPHOOPETEHHOMY OTIBITY.

OcHOBHOM 3agadeil mporpammbl sBisieTcss Pa3Buthe mno3HaBatenbHBIX Y Y/, B
MIEPBYIO OYEPEe/Ib JTOTHUECKUX U AITOPUTMUYECKUX; (opMUpOBaHUE yIeOHBIX NEHCTBUI
TJTAHUPOBAHUS TOCIEA0BATEIHHOCTH IAr0OB MPH PEIICHUH 3a7ay; pa3inueHue crnocoda
W pe3yiapTarta JEUCTBUS; UCHOJB30BAHUE 3HAKOBO-CUMBOJIMYECKHX  CPEJICTB
MOJETUPOBAHUSI MaTeMaTU4YecKOoW cuTyanuu; QopMuUpoBaHHE oOOIIero mnpuema
pemieHuss 3amad kak YYJ[ - ¢ yderoM HMHIMBHIYAJIBbHBIX OCOOEHHOCTEH
MCUX0(U3UUECKOTO PA3BUTUS M PEUYEBBIX BO3MOXKHOCTEH KaKIOTO OOYyYaromierocs ¢
THP.

NPEAMETHBIE PE3YJIbTATDBI
[IpenMeTHBIE pe3ylbTaThl OCBOCHHSI MPOTrPaMMBbl YUeOHOTO Kypca K KOHILy 00y4eHHs
B 7 KiIacce:
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YuraTh MHPOPMALIUIO, IPEJCTABICHHYIO B TaOIMUIIAX, HA AMarpaMMax, IpeACTaBIATh
JAHHBIC B BUJIC TAOJIHII, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC (CTOJIOUATHIC) U KPYTOBBIC)
110 MaCCUBAM 3HAYCHUI.

OnuceiBaTh U UHTEPIIPETUPOBATH PEabHbIE YUCIIOBBIE JIaHHBIE, NPEACTABICHHBIE B
TabaMIax, Ha JUarpaMMax, rpapukax.

Hcnonp3oBarh 11 ONMCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTUKU: CpeaHeEe
apupmeTHIecKoe, MeIiana, HanOoJbllIee U HAaNMEHBIIIee 3HAUEeHUs, pa3Max.

Wwmetp mpencraBieHne o cayd4aifHOM M3MEHYMBOCTH Ha MPHUMEpax LeH, (pU3HuecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, MMETh IPEACTABIECHUE O CTAaTUCTUYECKOU
YCTOWYHUBOCTH.

[IpenmMeTHBIE pe3ysbTaThl OCBOCHUS MPOTrpaMMbl yU€OHOTO Kypca K KOHIY 00y4eHHUsI
B 8 Kiacce:

N3Bnekate u mpeoOpa3oBbIBaTh HH(OpPMAIMIO, MPEACTABICHHYIO B BHUIC TaOIUII,
yarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJIE TaONUIL, JUarpamm, rpaukos.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTHUECKUX TMOKAa3aTeNeN: CpeIHUX 3HAaUEHUN U
Mep paccerBaHus (pa3Max, TUCHEPCUs U CTaHJAaPTHOE OTKIIOHEHHE).

Haxoauth 4acTOThl YMCIIOBBIX 3HAYEHUH U YacTOTHI COOBITHH, B TOM YHUCIE IO
pe3ynbTaTaM U3MEPEHHU 1 HaOIIOACHUH.

Haxomuth BepoOSITHOCTH CilydallHbIX COOBITMH B OIBITAaX, 3HAs BEPOSITHOCTU
3JIEMEHTApHBIX COOBITHI, B TOM YHCIIE€ B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapPHBIMU
COOBITHSAMH.

Hcnonb3oBath rpaduueckue MOJENU: JIEPEBO  CIy4yallHOTO  AKCIEPHUMEHTa,
IUarpaMMsl Diiepa, YucaoBas mpsmasl.

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, IOJMHOKECTBO, BBIIOJHATH ONEpalK HaJ
MHOKE€CTBAMHU: OOBEAMHEHHE, MEepeceyeHue, IOMOJIHEHUEe, NEPEeUUCIsITh 3JIEMEHTbI
MHOYECTB, IPUMEHSATH CBOWCTBA MHOYECTB.

Hcnonb3oBath rpaduueckoe npeacTaBieHUe MHOXKECTB U CBSI3eH MEXKIY HUMHU JJIs
OTHCAHHUS MPOIIECCOB U SBJICHUI, B TOM YHUCIIE MPU PEIICHUU 33734 U3 IPYTrux yueOHBIX
MPEAMETOB U KYpCOB.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS POTrpaMMBbl yueOHOTO Kypca K KOHILy 00y4YeHHs
B 9 Kiacce:

W3Bnekatb u mpeoOpa3oBbIBaTh HHPOpPMAIHIO, MPEJCTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJE TaOIHII, TUarpamMmm, rpaukoB, MpeACTaBIATh JaHHBIE B BUE TaOIHII,
Iyarpamm, rpaQuKoB.

Pemarp 3amaum  opraHu3oBaHHBIM  IepeOOpPOM  BapHUAHTOB, a Takke C
WCIO0JIb30BaHHEM KOMOMHATOPHBIX MPABUII U METO/IOB.

Hcnonp30BarTh onucaTenbHble XapaKTEPUCTUKHU JJI1 MAaCCUBOB UYMCJIOBBIX JAHHBIX, B
TOM YHCJI€ CPEHUE 3HAYCHUSI U MEPbl PACCEUBAHMUS.

Haxonuth 4YacToThl 3HAYEHWH M YacTOTHI COOBITHUS, B TOM 4YHCIIE TMOJIB3YICh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOIIOICHUI.

COJEPKAHUE OBYYEHUA

7 KJIIACC

[IpencraBnenue naHHBIX B BUJC TaONHII, qrUarpaMm, rpaduKoB. 3anoJHEHUE TaOJHIL,
YTEHHE U TIOCTPOCHHUE AUArpaMM (CTOJIOUKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).

Urenue rpadukoB peanbHBIX MpolieccoB. M3Bneuenne nHbopMauu U3 AUarpaMM u
TabJIUIl, UCTIONH30BAHUE U UHTEPIPETAIHS TAHHBIX.

OnucartenpHass CTaTUCTUKA: CpeqHee apu(MeTHuecKoe, MeIuaHa, pa3Max,
HauOoJbIlIee U HaUMEHbBIIIee 3HaUeHUs1 Habopa YHUCIOBBIX TaHHBIX. [IpuMepsl ciydaitHo
W3MEHUYUBOCTH.

CrnyyaitHblii SKCTIEPUMEHT (OTIBIT) U CiTydaiiHoe coObITHE. BeposTHOCTH U "acToTa.

Ponp ManoBeposATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B TPHpPOAEC U B
oOriecTBe.

MoHeTa u urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEH.
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I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucimo pédep m cymmapHas CTEIEHb
BepmH. [IpencraBnenue o cBszHoctu rpada. lemu u mukiel. [Tytu B rpadax. O6xon
rpada (ditnepoB myth). [IpencraBinenne 06 opuenTupoBanHoM rpade. Pemenue 3amag ¢
MOMOIILI0 TpadoB.

8 KVIACC

[IpencraBnenue JaHHBIX B BUJIE TaOJIHII, IUarpaMM, rpadukos.

MHO0X€ecTBO, 3JIEMEHT MHOKECTBA, NOJMHOXeCTBO. Onepanuu Haj MHOXKECTBaMU:
oObenuHeHne, TepecedeHne, aomnojHeHue. CBoiicTBa omepanuii HaJ MHOXKECTBAMH:
[IEPEMECTUTENBHOE, COUETATENIbHOE, paclpele/nTeNbHOoe, BKItoueHus. McnonaszoBanue
rpadMuecKoro MPEACTAaBICHUS MHOXKECTB U ONHCAHUS PEaJbHBIX IPOLECCOB H
SIBJICHUH, [IPY PELICHUU 3aa4.

WN3mepenue pacceuBanuss JaHHbIX. Jlucmepcuss M CTaHJApTHOE OTKJIOHEHHE
YHCJIOBBIX HA0OPOB. J[MarpaMmMa pacceuBaHusl.

OnemeHTapHble COOBITHS ciyyaiiHOoro ombiTa. CiydaiiHble coObiTus. BepostHocTH
coObITH. OmNBITBI C PABHOBO3MOXKHBIMU 3JEMEHTApHBIMU COOBITUSAMU. CiryyailHbIN
BbIOOpP. CBSI3p MEX]y MaJOBEPOSITHBIMU U MPAKTUUECKU JOCTOBEPHBIMH COOBITHSIMH B
MpHUpo/ie, OOIIECTBE U HAyKe.

HepeBo. CBolicTBa Je€peBbEB: €IWHCTBEHHOCTb IIYTH, CYIIECTBOBAHHWE BHCSIUYEH
BEPIIMHBI, CBSI3b MEX/1y YUCIOM BEPILUH U uncioM pédep. [IpaBuno yMHOKEHUS.

Pemenne 3agau ¢ momompto rpados.

[TpoTuBomonoxubie coObiTHsA. Jumarpamma Oiinepa. OObeauHEHNE U TepeceueHue
coObiTuil. HecoBmecTHbie coObITHS. DoOpMmyna CIOKEHHS BEpOSTHOCTEH. YcCIOBHas
BeposiTHOCTh.  [lpaBuno ymuoxenusi. HeszaBucumbie coObitus. [IpencraBienue
SKCIIEpUMEHTa B BHJE JepeBa. PelieHue 3aqady Ha HAXOXKJIEHHE BEpPOSITHOCTEH C
MOMOIIBIO JIEPEBA CIYYANHOTO 3KCIIEPUMEHTA, AUArpaMm Dilsepa.

9 KJIACC

[IpencraBnenue naHHBIX B BUAE TaOMuL, auarpamM, rpadukoB, HHTEpHpeTalus
NaHHBIX. UTeHHe U TOCTpOeHHUE TalNIull, AUarpaMM, rpauKOB MO PeaIbHBIM JTAHHBIM.

[TepectanoBku u pakroprast. CoueTaHUs U YUCIIO COUeTaHUU. TpeyroJbHUK

[Tackains. Pemenue 3ama4 ¢ MCIoIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckast BeposiTHOCTh. CiydaiiHbI BRIOOP TOYKHU W3 (PUTYpHI HA TUIOCKOCTH,
U3 OTpEe3Ka U U3 IyTU OKPYKHOCTH.

Ucnwitanue. Ycnex u Heygada. Cepusa ucnbiTaHuid 10 mnepBoro ycmnexa. Cepus
ucnbiTanuii beprymau. BeposiTHOCTH COOBITHIA B CepyU UCTIbITAaHUN bepHysim.

CnyyaiiHas BelMYHMHA U paclpesiesieHue BeposiTHOCTe. MaTemMaTuueckoe 0ku1aHue
u npucrnepcus. [IpuMepsl MaTeMaTHUECKOTO OXHIIAHUS KaK TEOPETUUYECKOIO CPEIHEro
3HAYEHUS BEIIMYMHBI. MaTeMaTuuecKkoe OKUJaHUE W JTUCHEPCUs CIIydailHOMN BETMYHMHBI
«YHCIIO YCIIEXOB B CEPUH UCTIBITaHUN bepHymmny.

[Tonsite o 3akoHe O0bIIKX yucen. M3MepeHue BEposSTHOCTEH € MOMOIIBIO YacToT.
Ponp 1 3HaueHne 3aKoHa OOJIBIINX YHCEI B IPUPOE U OOIIECTBE.

Haxoauth BeposSTHOCTU CITydallHBIX COOBITHI B M3y4EHHBIX OIBITaX, B TOM YHCIE B
OTBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSIX UCIBITAHUN 10
MIEPBOTO ycIexa, B Cepusx ucnbiTanuii bepuysu.

Nmets npencTaBienne o cayvyaiiHOW BEeTUYUHE U O paclpeeICHUH BEPOSTHOCTEH.

HNmerp mpeicTaBieHHEe O 3akoHE OOJBIIMX YHUCET Kak O  IPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHUYMBOCTHM M O POJM 3aKOHAa OOJBIIMX YHCET B
IpUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHME 7 KJIACC

HanmenoBanue | Koua-Bo OcHoBHOE OcHOBHBIE BU/bI
1/n [pa3aejioB U TeM 4acoB CoJIepXKaHue meaTeJILHOCTH

89




MPOrpaMMbl B K.p | IIpak | OcHOBHBIE BUbl OCHOBHBIE BH/IbI
ce ador [T. NESITEIBHOCTH NeATeJbHOCTH
r bl  [padot OOy4aromuxcs
0 bl
[IpencraBnenue ! 2 |[IpencraBnenue OcBauBarth CIIOCOOLI
TaHHBIX TaHHBIX [IpE/ICTaBICHUS
B Ta0JINLAX.[CTATUCTUYECKUX JTaHHBIX
[IpakTuueckue 1 4HCIJIOBBIX MACCHUBOB
BBIYUCIICHUS [O|C TMOMOIIBI0 TaOMUL H
TaOINYHBIM uarpamm C
JTAaHHBIM. MCII0JIb30BAHUEM
13BeueHme u AKTyaJIbHBIX M BaXKHBIX|
UHTEPIIPETALINS TaHHBIX
TaOIMYHBIX (nemorpaguueckue
JTAHHBIX. JaHHbIE,  MPOU3BOJICTBO
[IpakTHueckas [TPOMBILIIEHHOW U
pabota «Tabmuib». |CENbCKOX035HCTBEHHON
I'paduueckoe [1POTYKIIUH,
MIPEICTABICHUE 00I1IeCTBEHHBIC
TAaHHBIX Y TIPUPOJIHBIE SIBJICHUS).
B BUJIe KpyroBeix, |U3yuarsb MeTOo/bI
CTOJIOMKOBBIX [PaboThI ¢ TAOJIMYHBIMU U
(cTon04aThbIX) rpadguyeckuMu
nuarpamm. UteHue u [ipeacTaBiIeHUsIMU
MOCTPOEHUE TAaHHBIX
Tarpamm. C TOMOIIBIO UUPPOBHIX
[Tpumepsl [pECYpCOB B X0J€
meMorpauueckux  |IpakTHYECKUX paboT
Jarpamm.
[IpakTnueckas
paboTa
«Inarpammbny
OnucarenpHas 1 |OtkinoHeHus. OcBauBarh  NOHATHA:
CTaTHCTUKA /lucnepcus TUcTiepcusl U CTaHIapTHOE
YHCIIOBOTO Ha0Opa. |OTKIOHEHHUE,
CrangaptHoe MCII0JIb30BaTh 9TH]
OTKJIOHEHUE XapaKTEePUCTUKH
YHCIIOBOTO Habopa. |mms OTHCAHUS
Junarpammsl [paccerBaHMsl TaHHBIX.
paccerBaHUs BoiiBuratb  rumoresbl
00  OTCYTCTBUU  WIH
HATUYUU
CBA3M MO JWarpamMMmam
[paccenBaHMsL.
Crpours JarpamMmmbl
[paccenBaHMUs 1o

MMCIOIIIMMCs OAaHHBIM, B
TOM YHCJIC C IIOMOIIBIO
KOMIIBIOTCPA
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Cnyuvaitnas Cnyuaiinas OcBauBaTh  NOHATHA:
HU3MEHUUBOCTD M3MEHUYUBOCTD Ucriepcus U CTaHIapTHOE
(mpumepsl). YacTtoTa |0TKIOHEHUE,
3HAUEHUI B MacCHUBE [MCIIOJIb30BATh 3TH
JTAaHHBIX. XapaKTEpPUCTUKU JUISL
['pynnuposka. OIMCAHHUA  pacceUBaHUs
l'ucrorpammel. TaHHBIX.
[IpakTnueckas BelaBurars  rumoresbl
paboTa 00  OTCYTCTBUM WU
«Crny4aiiHas ISEN LI CBS3U 1o
M3MEHYUBOCTD) TuarpaMma pacceuBaHusl.
Crpoursp JuarpaMMbl
[paccerBaHUsI o
MMEIOLIUMCSL  JIaHHBIM, B
TOM 4HCJI€ C IOMOUIBIO
KOMIIBIOTEPA
BBenenne B I'pad, BepuInHa,|OcBauBaTh  MOHATHA:
Teopuio rpados peopo. rpad, BepmuHa Tpada,
[IpencraBienne pebpo rpada, CTENneHb
3ajaun (BaJIGHTHOCTb BEpLINHBI),

Cc moMoIblo Trpada.
CteneHb
(BaJIGHTHOCTbD)
BEPILHHBI.

Yucno  pébep W
CyMMapHas
CTETEHb
[lenb u
OcBauBarsp
MOHSITHSI: rpad,
BEpIIMHA rpada,
pedpo

rpada, CTEIIEHB
(BaJICHTHOCTH
BEPIITUHBI), IIETb U
IUKIT.

OcBauBarhp
MOHSITUSI: TYTh B
rpade, diliepoB MyTh,
00xo01 rpada,
OpUEHTUPOBAHHBIH
rpag.

PemaTy 3agaum Ha
MOUCK CYMMBI
CTEIEHEHd BEpIIVH
[Tyth B rpade.
IIpencrasienue o
CBSI3HOCTHU

Hukn rpada. O6xox
rpada

(9¥I1epOB MYTh).

BEpIIHH.

[1CTTb U TTHKT.
OcBanBarthb MOHATHS
nyth B Tpade, diIepoB
nytb, 00xom  rTpada,
OPUEHTHPOBAHHBIN Tpad.
Pemars  3amaum  HA|

[MOUCK CYMMBI CTETNEHEU
BepmiH 1ukia. Ilyth B
rpade.

[IpencraBnenue 0

cBsi3HOCTH Tpada. Ob6xon
rpada (SUIepOoB MyTh).
[Ipencrabienue 00
OpUEHTUPOBAHHBIX
rpadgax rpada, Ha TOUCK
o0xoma rpada, Ha TMOUCK

[yTen B
OPHUEHTUPOBAHHBIX
rpadax.

OcBauBartsp CIoco0bI
[IPEICTaBICHUs 3aJad W3
Kypca anreOpsl,
rEOMETPUH, Teopuy|
BEPOSATHOCTEM, IPYrUX

JOIPEAMETOB € IMOMOIIBIO

rpadoB (KapThl, CXEMBI,
ANIEKTPUYECKHE LeMnH,
(byHKIIMOHATbHBIE
COOTBETCTBUS) HA|
puMepax

[IpencraBnenne 06
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OPUEHTUPOBAHHBIX
rpagax
BepostHOCTE H 4 Cnyuaiinplii onbIT u|OcBaMBaTh  NMOHATHA:
yacTora CllydaifHOe COOBITHE. |CTTy4aliHBINi OTBIT U
CIIy4aitHOTO BepostHocTh y|cirydaiHOe coObITHE,
COOBITHS yacToTa COOBITHS.[MAJIOBEPOSITHOE y
Poib [IPAKTUYCCKU
MaJIOBEPOSITHBIX U IOCTOBEPHOE COOBITHE.
IPAKTHYECKU H3yuatb 3HaYMMOCTh
TOCTOBEPHBIX MajiOBEpPOSITHBIX COOBITHI
cOOBITHII B IPUPOJIE|B IPUPOJIE U OOILIECTBE HA
12§ BaYKHBIX npuMepax
B obOmectBe. MoHera|(aBapuu, HECYaCTHBIE
1 UrpajibHas KOCTb Blciaydaw, 3allUTa
TeOpUU [IEPCOHAIIBHON
BEPOSITHOCTEM. uHpopmManuy, meperaya
[IpakTnueckas TaHHBIX).
pabota «Yactora|3yuaTsh pOJIb
BBIIA/ICHUS OpJIa»  [KJIIACCUYECKHX
BEPOSITHOCTHBIX MOJIEJIEeN
(MOHerTa, UTrpaJIbHAs
KOCTB) B TEOPHH
BEPOSTHOCTEM.
Hab6awnarts u u3yyathb
JacTOTy  COOBITHII B
[IPOCTHIX
JKCIIEPUMEHTaX, B TOM
urcie c HOMOIIBIO
(PpPOBBIX pecypcoB, B
X0J1e MPAKTUUECKOU padboT
O600meHue, 5 [IpencraBienue IloBTOPSITH M3Yy4ECHHOE H|
cucTeMaTH3all ITAaHHBIX. BBICTPAUBATH CUCTEMY
Vsl 3HAHUI OnucarenpHas 3HAHUM.
CTATUCTHKA. Pemats  3agaum  Ha)
BeposiTHOCTB [pecTaBICHNE y
cilyyaifHOTO ONMCaHUE  JAaHHBIX
cOOBITUS [TOMOILBIO U3y4EeHHBIX
XapaKTEPUCTHUK.
OOcyxnartb  npumepsl
CIIy4allHbIX COOBITHIA,
MaJIOBEPOSTHBIX y
[PaKTUYECKU
TOCTOBEPHBIX CIIydalHBIX
COOBITUH, HX pOJIM B
[IPUPOJIE U )KU3HU
4eJI0BeKa
OBILEE 34
KOJIMYECTBO
HYACOB I10
ITPOI'PAMME
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TEMATHUHYECKOE IIVIAHUPOBAHMUE no npeamery
«BepositHocTh U cTatuctukay 8 KIIACC (7)

HanmenoBanune |(KoJu-Bo OcHoBHOe conepxkanue  |{OCHOBHBIE BU/IbI
n/njpa3aejioB M TeM| 4acoB OcHoBHbIE BUBIIEATEIbHOCTH
MpOorpamMmal Bceero |K.[IL.p. A€ATEIEHOCTH OcHOBHBIE BHbI
p. 00y4aroImuxcs nesiTeIbHOCTH
[IpencraBienue 7 2 |IIpencraBienne naHHBIX B|/OCBaMBATh Crocoobl
TaHHBIX rabnunax. [Ipaktuueckue [npencraBieHUs
BBIYMCIICHHS I0|CTATUCTUYECKUX JIaHHBIX
Ta0TMIHBIM 1 YHCIIOBBIX MAaCCHUBOB C
TaHHBIM. VI3BNeyeHWe HUIOMONIBIO  TaONHI] U
MHTEPIPETAIHs TuarpamMm C
TaOTMYIHBIX JAHHBIX.[MCIIOJIH30BAHUEM
[IpakTueckas paboTajakTyalIbHBIX ¥ BaXKHBIX|
«Ta0auIe. TaHHBIX
I'paduueckoe (memorpadudeckue
MPE/ICTABJIICHUE IAHHBIX  |JaHHBIE,  MPOU3BOJICTBO
B BHJIC KPYTOBBIX, MTPOMBIIIIICHHOW 1
CTOJIOMKOBBIX CEIbCKOXO03CTBEHHOU
(cTonOuaThIX) AMArpPaMM.[IPOIYKIIUH,
Utenne w  TmOCTpOEHUEOOIECTBECHHBIC
arpamm. Y TIPUPOJIHBIE SIBJICHUS).
[Tpumepsl HN3yuarsn MeTO/bl
neMorpaduaeckux [PabOTHI ¢ TAOJTUYHBIMH 1
JUarpaMm. rpaduIeCcKUMH
[TpakTuueckas paboTajnpeacTaBIeHUIMH
«/Iuarpammbny TaHHBIX  C  [TOMOLUIBIO
[U(POBBIX pPECypcoB B
X0J1e MPAaKTUYECKUX paboT
OnucarenbHas 8 1|Otxnonenns. Jlucnepcus{OcBamBaThL  TOHSATHS:
CTaTHCTUKA 4ICIIOBOTO HabOpa. TUCcTiepcusl U CTaHIapTHOE
CrangapTHOE OTKJIOHEHHUE OTKIOHEHUE,
4ICIIOBOTO HabOpa. MCII0JIb30BATh 9TH]
JlnarpamMmsbl paccerBaHUs [XapaKTEPUCTUKH
JUTST OTIHCaHHUS
[paccerBaHMsl TaHHBIX.
BoiiBuratr  rumoresbl
00  OTCYTCTBUU  WIH
HATUYUU
CBSI3W MO JuarpaMmmam
[paccenBaHMUsl.
Crpountsn JuarpamMmbl
[pacceuBaHUs 1o
MMEIOIINMCSL JaHHBIM, B
TOM YHCI€ C TOMOUIBIO
KOMIIbIOTEpa
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Cnyuaiinas
W3MEHUYHUBOCTH

CrnyuaiiHasi ”3BMEHUHUBOCTh
(npumepsl). YactoTa
3HA4YCHUI B MacCUBE
JaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[IpakTuyeckas pabora
«Crny4aiiHas
M3MEHYUBOCTD)

OcBanBarh  NOHATHA:
Tucriepcust U CTaHJapTHOE
OTKJIOHEHHE,

CII0JIB30BaTh OTH
XapaKTCPUCTUKHA
JJIsL OIIMCaHu]

[paCcCCUBaH NaHHBIX.
BbiiBMraTh  I'MNOTE3bI
00  OTCYTCTBUM WU

ISEN LI CBS3U 1o
arpaMmmam
[pacceuBaHUsL.
Crpoursp JMarpaMmbl
[paccenBaHMs o

MMCIOIIIMMCS JaHHBIM, B
TOM YHCJIE C TOMOIIBIO
KOMIIbIOTEpa

BBenenue B
Teopuio rpados

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3agaun

c MIOMOMUIBIO rpada.
CreneHb

(BaJIEHTHOCTb) BEPILIMHBI.
Uucno pébep u cymmapHas
CTENEHb BEPLIMH.

OcBauBaTh TMOHSTHA:
rpad, BepmmHa Trpada,
pedpo

rpada, CTETICHH)

(BaJICHTHOCTh ~ BEPIIIUHBI),
[enb U

LUKJI.

OcBauBaTh TOHSITHSA:
nyte B Tpade, »diinepoB
yTh,

00xo1 rpada,
OpUEHTUPOBAHHBIN Tpad.
Pemath 3a1aun Ha MOUCK

CYMMBI CTENECHEH BepIINH
nuki. [Tyte B rpade.
[MpencraBnenne 0
cBs3HOCTH Tpada. O6xon
rpacda (3ily1epoB MyTh).
[IpencraBnenue 00
OPUEHTHPOBAHHBIX

rpadax

OcBauBarthb MOHATHUA:
rpad, BepmmHa rpada,
pebpo rpada, CTENneHb
(BaJIGHTHOCTb BEpLINHBI),
[1CTTh U TTHKT.
OcBauBarthb MOHATHUA:
nytb B Tpade, diIepoB
nytb, 00xom  rTpada,
OPUEHTHPOBAHHBIN Tpad.
Pemiate  3agaum HQ
[MOUCK CYMMBI CTETEHEU
BepiuH . [IyTh B rpade.
[IpencraBnenue 0
cBsi3HOCTH Tpada. Ob6xon
rpada (SUIEpOoB MyTh).
[IpencraBienue 00
OPUEHTUPOBAHHBIX
rpadax

[ukn rpada, Ha MOHUCK
00xona rpada, Ha TOHUCK

[yTen B
OPUEHTHPOBAHHBIX
rpadax.

OcBauBartsp CIoco0bI
MpeJCTaBiIeHUs 3a1ad U3
Kypca anreOpsl,
reoMeTpHH, TEOpHH

BEPOSATHOCTEM, IPYrUX
IOPeJMETOB C MOMOUIBIO
rpadoB (KapThl, CXEMBI,

DIEKTPUUECKHE LeTH,
(yHKIIMOHAIIbHbIE
COOTBETCTBUS) Ha|
npumepax
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BeposiHOCT 1 CnyyaliHbli OIIBIT U OcBauBaTh  TNOHATHA:
yacTora cllydaifHOe COOBITHE. CIIy4alHBIN OIBIT U
CIIy4aitHOTO BeposAtHOCTE M yacTOTa|Ciry4aiiHOE coObITHE,
COOBITHS coObITHs1. Ponb MajioBEpPOSITHOE y
MaJIOBEPOSITHBIX U [IPAKTUYECKU
IIPAKTHUYECKU JocToBepHOE COOBITHE.
moctoBepHbIX coObITHH BU3y4aTh 3HAYUMOCTh
Npupoie M B OOIIECTBE.[MATOBEPOSITHBIX COOBITHI
MoHeTa M UrpalbHas(B NPUPOJE U OOILIECTBE HA
KOCTb B TEOPHHU BaYKHBIX IPUMeEpPAx
BEPOSITHOCTEM. (aBapum, HECYaCTHBIE
[IpakTnueckas padbora cilydau, 3aIuTa
«Hacrorta BBINAICHUSAIEPCOHAIBHOM
opJ1ay uHpopmanuu, meperaya
TaHHBIX).
HN3yuars pOJIb
KJIACCHUECKUX
BEPOSITHOCTHBIX MOJIEJIEH
(MoHerTa, UrpaJIbHAs
KOCTb) B TEOpUU
BEPOSITHOCTEM.
HaOuropate M u3y4yartsh
4acTOTy  COOBITHII B
[POCTHIX
AKCIEPUMEHTaX, B TOM
urcie c HOMOIIBIO
(PpPOBBIX pecypcoB, B
X011 MPAKTUYECKOU
paboTHI
O600meHue, [Ipencrasnenne nanupix. |IIOBTOPATH M3Y4EHHOE U
crucTeMaTH3all OmnucarenbHas BBICTPAUBATH CUCTEMY
Vsl 3HAHUI CTAaTUCTHUKA. 3HAHUM.
BepositHocTh cnydaitHoro |Pemiats 3amaum = HA|
cOOBITUS [pecTaBICHNE y
ONMCaHHE  JAaHHBIX
[IOMOILBIO U3y4EHHBIX
XapaKTEPUCTHUK.
OOcyxnartb  npumepsl
CIIy4alHbIX COOBITHIA,
MaJIOBEPOSTHBIX y
[PAKTUYECKU
TOCTOBEPHBIX CIIy4aiiHBIX
COOBITUH, HX pOJIM B
[IPUPOJIE U )KU3HU
4eJI0BeKa
OBILEE 34
KOJIMYECTBO
HYACOB I10
[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE
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no npeamety «BepositHocThb u ctatnctukay 9 KJIACC (8)

HanmenoBanmn Koa-Bo OcHoBHOE OcHoOBHBIE BH/IbI
n/mle pasaejioB u 4acoB coJep:xaHue NeATeJIbHOCTH
TeM
NPOrpamMMbl
Bcero
\p| \p
1 [[ToBTOpEHUE 4 [IpencraBinenue ([IoBTOPATH U3y4EHHOE U
Kypca 8 Kiacca TaHHBIX. BbLICTPANBATH CUCTEMY
OnucarenpHas  [3HaAHUH.
CTATUCTHKA. Pemiate  3agaum Ha
Oneparuu HaJTpE/ICTaBIICHHE "
COOBITHSMH. OIHUCAHUE
He3aBucuMOCTh  [1aHHBIX.
COOBITHIA Pemars  3amaum  HAa|
HAXOX/ICHUE
BEPOSITHOCTEM
00beIUHEHHS "
MepecedyeHusi COOBITHH, B
TOM YHCIIE
HE3aBHUCHUMBIX, c
MCITOJIh30BaHUEM
rpaduIecKux
MPEJCTABICHUN U JEpeBa
CJIy4aiiHOTO OIIBITA.
Pemate  3agaun HA|
[epeunciIeHre
KOMOWHAIIUI
(uucna NIEPECTAaHOBOK,
qrCIa COUeTaHuM),
Ha HaXOX/JICHUE
BEPOSTHOCTEH COOBITHIA
C MIPUMEHEHNUEM
KOMOMHATOPUKH, B TOM
UUCIIE C UCIIOJIb30BAHUEM|
TpeyronbHuka [lackans
2 [DnemMeHTHI 4 1|[lepecranoBku. |OcBauBaTHL  NMOHATHA:
KOMOMHATOPHUKHU Dakropua. KOMOMHATOPHOE MPaBUIIO
CoueraHus U[yMHOKEHMS,
UUCIIO COYETaHUM.[yllOPsA0OUYEHHAs napa,
TpeyrojbHUK TpOiika 0OBEKTOB,
[lackans. [epecTaHOBKA,
[IpakTrueckas dakTopuan yucia,
paboTa COYETaHUE, YUCIIO
«Bpruncnenue COYETAHMI, TPEYrOJbHUK
BEPOSTHOCTEMN [Tackams.
C Pernathb 3aJa49H HA
MCIIOJIb30BAHUEM [[IE€PEUHCIICHHE
KOMOMHATOPHBIX [yHOPSIOUYECHHBIX
byHKIMiA nap, TPOEK,
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DIIEKTPOHHBIX [IEpPEUUCIIEHNE
Ta0IUI) [1EPECTaHOBOK
M COYETAaHUN DIIEMEHTOB
[Pa3IMYHBIX MHOYXECTB.
Pemiars  3agaum  HAa|
[PUMEHEHNE yHCIa
codeTtaHuii B  anreOpe
(coxpaménnoe
YMHO>KE€HUE, OUHOM
HproTona).
Crnyuaiinas CrnyuaitHas OcBouTh TMOHSATHS:
BEJINYMHA BEJIMYMHA U cilydaiiHas BEJIMYNHA,
[pacnpenesieHue  [3HaueHHe
BEPOSITHOCTEM.  [CIIlydalHOW  BEJIMYMHBI,
MaremaTudecKoe [pacrpeesieHue
0KUJAHNE BEPOSITHOCTE.
151 mucnepcusalU3ydyartr M 00Cy:KIaTh
CITydaiiHOI MpUMEPBI TUCKPETHBIX U
BEITNYUHBI. HETIPEePBIBHBIX
[ Ipumepsl CITy4ailHbIX BEJINYMH]
MaTEeMaTHYeCKOro [(pocT, Bec  4eJoBeKa,
07KHTAaHHST UMCIIEHHOCTh HACEJIEeHMUS,
KaK pyrue N3MEHYHBBIC
TEOPETUYECKOTO  [BEIMUYUHBI,
CpeIHero [paccMaTpUBaBILINECS
BHAYCHUS B Kypce CTaTHUCTHUKH),
BEJTMYMHBI. MOJETbHBIX CITy4ailHBIX
[ToHsiTHE O 3aKOHE[BEINYUH, CBS3aHHBIX CO
0OIBIINX CITy4aliHbIMU OIbITAMU
YUCET. (6pocanue MOHETBHI,
3mepenne UrpajlbHOM  KOCTH, CO
BEPOSITHOCTEH  ClCIydalfHBIM BBIOOPOM ).
[TOMOIIBIO OcBauBaTh  NOHATHA:
4acTOT. MaTeMaTHYeCKOe
[[prumeHenue 0KUJAHUE CIIy4ailHOM|
3aKOHa BEJTMYHUHbI KaK|

OOJIBIINX YHUCENT

TEOPETUYECKOE CPEIHEE
3HAYCHUE, Jcrepeus
C1y4aitHO# BEJIMYUHBI
KaKk aHaJor JUCIEepcUun
YHCIOBOrO HAboPa.
Pemartnb 3212491 HA
BBIYHCIICHHE
MaTEMaTH4ECKOTO
0)KUJaHUS U JUCIEPCUN
[IMCKPETHOM CIIy4aiiHOM
BEJIMYMHBI 110 33JaHHOMY|
[pacIpeiesICHUI0, B TOM
qucie 3a/ad, CBSI3aHHBIX
CO CTPaXOBaHUEM U
II0TEpEAMHU.
3HAKOMUTBCS c
MaTEMaTH4YECKUM

OXHNIAHUCM U
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IUCIIEPCUEN  HEKOTOPBIX
[pacrpeieIICHUid, B TOM

qUCIIE pacrpeneneHus
CIIy4ailHOM1 BEJINYMHBI
4UCII0O  yCIIEXOB» B

cepuu WCIIBITAHHM
beprymn.

I'eomerpuu ['ecomerpuueckas ([OcBauBaTh MOHATHE
eckas BEPOSITHOCTb. reOMETPUYECKO
BEPOSITHOCTh CiyyaliHblii BEPOSITHOCTH.

BbIOOp TOouku u3Pemars  3agaum  Ha)

(urypot HAaX0KJICHUE

Ha IJIOCKOCTH, U3BEpOSTHOCTEN

0Tpe3Ka, B OIBITAX, IPEICTAaBUMBIX

u3 JTYTH[KAK BEIOOP TOUEK

OKPY>KHOCTHU u3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka WM JTyr'’
OKPY>KHOCTH, YHCIIOBOTO
[IPOMEXKY

UcnbiTanus VcnbiTanue. OcBauBarb  NOHATHS:

bepnymm Ycnex u VICITBITAaHUE,
Heynaya.  CepuspiieMeHTapHOE
VICIIBITAaHU I COOBITHE B WCIBITAaHUU
10 nepBoro((ycrex u Heynada), cepus
ycrexa. WCTIBITAHUH,
VcribiTanust HACTYIICHHUE IIEPBOIO
bepHyu. ycrexa
BepositTHOCTH (Heymaum), cepust
COOBITHIA vcnbiTaHUuM bepHyrm.
B cepur|Pemiats  3a1aum = Ha
MCIIBITAHU I HaXOXKJICHUE
bepnysu. BEPOSTHOCTEH COOBITHII B
[[pakTHyeckas CepUU  HCHBITAHUU 10
paboTa [IEpBOTO yCIIeXa,
«IcnbITanus B TOM quclie c
bepuymm» MpyUMEeHEeHHEeM (HOPMYIIbI

CYMMBI TE€OMETPHYECKOH
[IPOrPECCUHU.

Pemartnb 3212491 HA
HAXO0XKICHUE
BEPOSITHOCTEH
DIIEMEHTApHBIX COOBITUH
B CEpUU UCTIBITAaHUI

bepHyiuy, Ha
HaXO0XJICHUE
BEPOSTHOCTH
OIPEAEIEHHOTO 4yucia
yCIIEXOB B cepuy
VCTIBITAHU I

bepuymn.

N3yyatb B xoze

NpaKkTH4YeCKOoil padoThl,
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B TOM YHCJIE C IIOMOILbIO
(PPOBBIX pecypcos,
CBOWMCTBA BEPOATHOCTU B
cepuu WCIIBITAHHM
bepryum
6 (O6006meHme, 10 [IpencraBnenne ([IoBTOPSATH M3y4EHHOE U
KOHTPOJIb TAaHHBIX. BBICTPAUBATH CHCTEMY
OnucarenpHas  [3HAHUIL.
CTaTHCTHKA. Pemate  3amaum  HQ
BeposTHOCTB [Ipe/ICTaBICHNE y
CIIy4aiiHOTO OIHUCAHUE JAHHBIX.
COOBITHSL. Pemate  3amaum  HQ
D71€eMEHTEI HaXO0XKICHHUE
KOMOMHATOPUKH. [BEpOSTHOCTEH COOBITHH,
CiyuaiiHbie B TOM YHCJIE B OIBITAX C
BEJTMYMHBI H[PaBHOBO3MOKHBIMH
pacripefiefieHus]  PIeMEHTapHbIMU
COOBITHSMH,
BEPOSITHOCTEM
00beIUHEHHS b1
repecedeHust
COOBITHH, BBIYHCIISTD
BEPOSTHOCTH B OTIBITaX
C CEepHsAMH CIIy4alHBIX
MCITBITAHU I
OBIIEE 34 2
KOJIMYEC
TBO
YACOB

TEMATHUYECKOE IINTAHUPOBAHUE
no npeamery «BepositHocth U ctatuctuka» 10 KJIIACC (9)

HanMeHnoBan KoJ-Bo OcHoBHOE OcHoBHBIE BH/IbI
n/m| we pasiesoB 4acos coJepsKaHue JAeATEJbHOCTH
" TeM
NPOrpaMMblI
Bcero
\[ \p
p
1 [[ToBTOpeHuE 4 [Ipencrasnenre |(IIoBTOpATL  U3y4EHHOE W
kypca 9  (8) TaHHBIX. BBICTPANBATh CHCTEMY
KJ1acca OnucarenpHas  [3HAHUM.
CTaTHCTHKA. Pemarb 3axa4n HA)
Onepannn HaJ(IPEICTABIICHUE U OIIMCAaHUE
COOBITUSAMM. TaHHBIX.
HesaBucumocts  (Pemarnb 3aaqyu HA|
COOBITUI HaX0KJICHUE BEPOSTHOCTEN
00BbeIMHEHNS M TepecedeHus
COOBITUH, B TOM YHCIIe
HE3aBHCHMBIX, C
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MCII0JIb30BAHUEM
rpaduaecKux

[IPDEACTABIICHUM U JIepeBa
CIIy4aiiHOTO OIIBITA.

Pemarn 3aa4uM HA|
MePEYNCIICHNE KOMOMHAIIHIA
(uucna mepecTaHOBOK, YHUCIIA
COYCTAHMI),

Ha HaXOKJICHUE BEPOATHOCTEM]
COOBITHI

C IMPUMCHCHUECM|
KOM6I/IHaTOpI/IKI/I, B TOM YHCJIC
C HCIIOJIb30BAHHUEM

TpeyronbHuka [lackans

DJIeMEHThI [lepecranoBku. |OcBauBaTh NOHSTHS
KOMOMHATOPUKHU DakTopuar. KOMOMHATOPHOE MPaBUIIO
Couyeranus U[yMHOXEHHUS, YIOPSI0YECHHAs
qHCITIO mapa, TpoWka  OOBEKTOB,
coueTaHuil. MepecTaHOBKa, (dakropuarny
TpeyroyibHUK uucila, COYETaHUue, YHUCIO
[Tackas. COYETAHUM, TPEYrOJIbHUK
[Ipaktnueckas  [[Tackais.
paboTta Pemath 3aJauu HA
«Bpraucnenue [EepEUYUCIICHNE
BEPOSITHOCTEH YIOPSAOYEHHBIX Map, TPOEK,
Cc MepeynciieHne IepPecTaHOBOK
MCIIOJIb30BAHUEM [d  COYETaHHM  DJIEMEHTOB
KOMOMHATOPHBIX [pa3JIMYHBIX MHOYKECTB.
byHKITUH Pemath 3aJa4uu HA
PIEKTPOHHBIX [pUMEHEHNE YHCIa
Ta0JIuI» CoOueTaHuN B anredpe
(cokpaméHHOe  YMHOXEHHE,
OonHOM HblOoTOHA).
Pemarn, NpUMeHSAS
KOMOMHATOPHKY, 3a7aun
Ha BBIUKCJICHHE
BEPOSITHOCTEH, B TOM UHUCIE C
[MOMOIIIBIO
PIIEKTPOHHBIX TaONUIl B XOJIE
[PAKTHYECKON pabOThI
Cnyyvaitnas Cnyyaiinas OcBoursp NOHATHA
BEJIMYUHA BEIMYMHA U cilyyaiiHas BEJIMYMHA,
pacrpefieiecHue  [3HA4ECHHE
BEPOSATHOCTEH.  [CIydalHOU BEJINYUHBIL,
MaTemaTHuecKoe [pacipeeieHne
0)KHJaHHE BEPOSITHOCTEM.
1% mucniepcusa(3yyate W 00Cy:KAATH
CIIydaiiHOI [IPUMEPBI JUCKPETHBIX U
BEJIMYMHBI. HENPEPBIBHBIX CITy4aiHbIX
[Tpumepsl BEIMYUH (POCT, BEC
MaTEMaTHYECKOTO [4€I0BEKa, YHCIEHHOCTh
0)KHJJaHUS HACEJICHUs, Ipyrue
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KaK
TEOPETUUYECKOTO
CpPEIHETO
3HAUCHUS
BCIIUYMHDI.
[IoHsATHE O 3aKOHE
0OJIBIITINX

QHCEIL.
3mepenue
BEPOSITHOCTEN €
ITOMOIIILIO
JacTOT.
[IpuMeHeHne
3aKOHA  OOJIBIIUX
qrcen

N3MEHUYUBBIE BEJIMUYUHBI,
[paccMaTpUBAaBIIMECS

B Kypce CTaTUCTHUKH),
MOJIEJIBHBIX CIIY4alHbIX
BEJIMYMH,  CBSI3aHHBIX  CO
CIIy4allHbIMU OIIBITAMH
(bpocanue MOHETBHI,
UIPAIBHON KOCTH, co
CIIy4aiiHbIM

BBIOOPOM U T. I1.).

OcBauBarhb MOHATHA:

MaTeMaTUYeCKOE 0XKHIaHHE
CIydalHOM BEJIIMYMHBI  Kak|
TEOPETUUYECKOE CpeHEE
3HAUYCHHE, TUCTIEPCHS
CIy4ailHOM BEJIMYMHBI KaK
AQHAJIOT JUCTIEPCHH YUCIIOBOTO
Habopa.

Pemartn 3a1a4M HQ|
BBHIYMCIICHUE
MaTeMaTHUYeCKOTO OXKUJIAaHUS
M JUCHEPCUM  JTUCKPETHOU
CIydalHOM  BEJIWYUHBI IO
3aIaHHOMY paclpeesieHUI0, B
TOM YHCJIE 3a/1a4, CBSI3aHHBIX|
CO CTPaXOBAaHUEM U
oTEpESIMHU.

3HAKOMUTBCH C
MaT€MaTHUYECKUM OKHJIAHUEM
M JUCIIEpCUEN  HEKOTOPBIX
[pacrpeiesieHuid, B TOM

qucie pacnpeneneHus
CIy4aiiHON BEJIMYHUHBI «UHCIIO
YCIIEXOB» B CEpUU UCIIBITAHUI
bepnysu.

I'eomerpuu ['eomerpuueckas (OcBauBaTh MOHSATHE,
eckas BEPOSITHOCTb. reOMETPUYECKON
BEPOSITHOCTh CryyaliHbIi BEPOSITHOCTH.
BbIOOpD TOuku u3Pemarh 3agauu HA)
burypot HAXO0X/IeHNE BEPOATHOCTEH
Ha TJIOCKOCTH, U3|B OMBITaX, MPEJICTaBUMBIX KaK
0Tpe3Ka, BEIOOD TOYEK u3
13 TYTH[MHOTOYTOJIbHUKA, Kpyra,
OKPY>KHOCTHU OTpe3Ka 1711 TyTH
OKPYXHOCTH, YHCIIOBOTO
[IPOMEXY
Ucneitanus 1|HcnbiTanue. OcBauBaTh MOHSATHS
bepuynnu Ycnex u MCIIBITAHUE, DJIEMEHTApHOE
Heynaua.  Cepus|coObITHE B UCTIBITAHUU (yCIIEX
VCTIBITAHU I U HEey/a4a), cepus
10 MIEPBOTO[MCTILITAHHH, HACTYIUJICHHE
ycrexa. nepBoro ycmnexa (HEyaaum),
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cnpiTanus

cepus ucnbITaHuil bepHysuim.

bepHym. Pematb 3agaum HA)
BeposatHocTu HAaXO0KJICHUE BEPOSTHOCTEN
COOBITUI COOBITHII B CEPUM HCIIBITAHUN
B CEpUHI0 IEpPBOrO YycClexa, B TOM|
VICIIBITAaHU I qrcie c IPUMEHEHUEM
bepHym. (bopmyIbI CYMMBI
[IpakTuueckass  [FEOMETPUUYECKOI MPOTPECCUN.
paboTa Pemath 3aJa4uu HA
«HcnpiTanus HAaXO0/I€HUE BEPOATHOCTEN
bepnyim» DJIEMEHTApHBIX  COOBITUN B
CEpUHU MCIIBITAHUI
bepHy/IM, Ha HaxXOXKICHUE
BEPOSITHOCTH
OIPEAEIEHHOTO 4uCIa
YCIIEXOB B CEpHUH UCIIBITAHUI
bepHyn.
N3yyath B xoje
NPaKTHYeCKOH padoThl,
B TOM YHCIIE C TOMOIIBIO
111 (POBBIX PECYPCOB,
CBOWCTBA  BEPOSITHOCTH B
CepuM UCIBITaHUN bepHymm
O00011IEHNE, 14 [IpencraBnenne ([IOBTOpPATHL UW3YUYEHHOE W
KOHTPOJIb TaHHBIX. BBICTPAHBATh CHCTEMY
OnucarenpHas aHuM.
CTaTHCTHKA. Pemarb 3aja4u Ha)
BeposTHOCTh [IPEIICTaBICHUE U OTIMCAHUE
CIIy4aifHOTO TaHHBIX.
COOBITHSI. Pemats 3a1a4u Ha)
(DJIEMEHTBI HAaX0KJICHUE BEPOSITHOCTEMN
KOMOMHATOPUKH. |COOBITUH, B TOM YHCIE B
Ciydyaiinble OIIBITaX C PAaBHOBO3MOKHBIMY|
BEJIMYHHBI UPJIEMEHTapHBIMU COOBITUSMH,
pactipefiesieHus.  [BeposiTHOCTEH 00bEeIMHEHUS U
[EpPECEYCHHUS
[IpencraBienue |coObITHH, BBIYNCJIATH)
TaHHBIX. BEPOSITHOCTH B OIIBITAX
OnucarenpHas  |[c CepUAMHU CIlydalHbIX
CTaTUCTHKA. VICIIBITAHUHIIOBTOPATH
BeposTHOCTD M3Yy4EHHOE U BBICTPAHBATh,
CJIy4aliHOTO CUCTEMY 3HAHHUU.
COOBITUS Pemarb 3axa4n HA)
[IPEICTaBICHUE U OTIMCAHNE
TAaHHBIX c IIOMOUIBIO
M3Y4YEHHBIX XapaKTEPUCTHUK.
O0cy:xxknaTb NnpuMepbl
CJIy4aiHbIX COOBITUH,
MaJlOBEPOSITHBIX 171

[IPAKTUYECKH TOCTOBEPHBIX
CJIy4aiHBIX COOBITHH, UX PO
B [IPUPOJIE U KU3HU

JCJIOBECKA
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