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2020 rox
IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma 1o anredpe cocTaBiieHa B COOTBETCTBHU C:

1) TpeboBanusiMu ~ DenepalibHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTEeNIbHOTO  CTaHIApTa
OCHOBHOTO 0011ero 00pa3oBaHMs, YTBEPXKAEHHOTO MpPUKa3oM MUHHCTEpCTBA 0O0pa3oBaHUS U
Hayku Poccutickoii ®eneparuu ot 17 nekadbps 2010 r. Ne 1897;

2) MPUMEPHOI MporpamMmoii o anredpe ocHOBHOTO obmiero odpasosanus u «IIporpammoit
no anredpe 7-9 kmace» aBropoB FO.H. MaxkapeueBa, H.I'. Munaioka u np. u3 cOOpHHKa
«[Iporpammsl 0011e00pa3oBaTENBHBIX yUpexkIeHUH. Anredpa 7 — 9 kimaccel» coctaBuTens: T.A.
BypmuctpoBa — M.: «IIpocBenienue» 2010 r.;

3) y4eOHBIM TUIAHOM MYHHMIMIIAIBHOTO OIOPKETHOTO 00Ie00pa30BaTeIbHOIO YUPEKACHUS
ropoaa Muencka «Cpeansisi 00meodpazoBarenbHas mkoja Ne7y;
4) @denepanbHbIM  TEPEUHEM YYCOHMKOB, YTBEPKIEHHBIM TpHKa3oM MMHHCTEpCTBA

oOpazoBanusi u Hayku Poccuiickoit ®@enpeparuu ot 31 mapra 2014 roma Ne 253 «O6
YTBEpXKACHUHN (eaepaabHbIX IepedyHeld Yy4yeOHHMKOB, PEKOMEHJIOBAaHHBIX (JOMYILEHHBIX) K
UCIIONIB30BaHUI0O B 00pa3oBaTeNbHOM Tpollecce B 00pa30oBaTENbHBIX  YUPEKIACHUSX,
peam3yromux  00pa3oBaTeNbHBIE  MPOTrpaMMbl  O0mIero oOpa3oBaHUS H  WUMEIOIIUX
rOCYy/IapCTBEHHYIO aKKpEeAUTAIUIO» (C M3MeHeHus MU Ha 29 nekabps 2016 rona).

IlnaHupyembie pe3yJibTATHI OCBOCHUA Y4e0OHOI0 NpeaMeTa

W3ydeHrne MaTeMaTUKU B OCHOBHOM IIKOJIE Ja€T BO3MOXKHOCTh O0YYarOIIMMCS TOCTUYh
CIIEYIOIINX PE3YIbTATOB PA3BUTHS:

B JIM4YHOCTHOM HaNpaBJICHUM:

*  YMEHHME SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICIY B YCTHOW U MUCbMEHHON peuH,
IIOHUMAaTh CMBICJI ITOCTABJICHHOM 3a/1a4¥, BBICTpAauBaTh apryMEHTALIUIO, IPUBOAUTD
MIPUMEPHI U KOHTPIIPUMEDPHI;

* KPUTHYHOCTb  MBILIUIEHUS, YMEHHME  paclo3HaBaTh  JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh THUIOTE3Y OT (PaKTa;

* TpEeICTaBJICHHE O MaTEeMaTHYECKON Hayke Kak chepe 4yeloBedYecKoil IesITeNbHOCTH, 00
ATalax €€ pa3BUTHS, O €€ 3HAYMMOCTH JIJI PAa3BUTHS [IUBHIIM3ALINH;

* KpEaTWBHOCTb MBILJIEHUS, WHULMATHBA, HAXOAYMBOCTb, AKTHUBHOCTH IIPU PELIECHUU
MaTeMaTUYEeCKUX 3aj1ay;

* YyYMEHHE KOHTPOJHPOBaTh TpPOIECC M  pe3yapTaT y4yeOHOW  MaTeMaTHYecKOi
JIEATEIIbHOCTH;

* CHOCOOHOCTH K HMOIIMOHAIBHOMY BOCHPUATHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
pELIEHN, pacCyKICHHIT;

B meTtanpeaMeTHOM HANpPaBJICHUN:

* TepBOHAYAIBHBIC MTPEACTABICHHS 00 UCIX H O METO/IaX MaTEMaTHUKHU KaK
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, CPEIACTBE MOJICIUPOBAHUS SBJICHUN U
IIPOLIECCOB;

* yMEHHE BUIECTh MAaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYallUH B JPYTUX
JTUCIUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

* yYMEHHE HaXOAWTh B PA3JIMUHBIX UCTOYHHKAX HH(POPMALINIO, HEOOXOIUMYIO JITISl PEIICHHS
MaTeMaTUYeCKUX MPpoOJIeM, IPEICTABIIATh €€ B MOHATHON (hopMe, MPUHUMATH PEIIeHUE B
YCIIOBUSX HETIOJHOMN 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMAIINK;

* yMEHHE IOHMMATh U UCMOJIb30BaTh MAaTEMaTUYECKUE CPEACTBA HAMIAIHOCTH (TpaduKu,
JTUarpamMmbl, TaOJIHUIIBI, CXEMBI U Jp.) 7S WILTFOCTPALUU, HHTEPIPETALnH,
apryMeHTalNy;

* YMEHHE BBIIBUTaTh TUIIOTE3BI MIPH PEIICHUN YYEOHBIX 3a/1a4, MOHUMATh HEOOXOIUMOCTh
WX MPOBEPKH;



yMEHHE MPUMEHATh UHAYKTUBHBIE U JIeTYKTUBHBIE CIIOCOOBI pacCyXIeHUMN, BUAETD
pa3MyHble CTPATErvH PeLIeHUs 3a/1a4;

MMOHMMAaHKE CYITHOCTU aITOPUTMUYECKUX MPEANUCAHUN U YMEHHUE JIEHCTBOBATD B
COOTBETCTBUHU C IPEIJI0KEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTAaBUTh LI€TTH, BBIOUPATh U CO3/1aBaTh AITOPUTMBI Ui PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPo0IeM;

yYMEHHeE IJIaHUPOBATh M OCYLIECTBIIATH JESATEIbHOCTD, HAIIPABJICHHYIO HAa PELICHHE 3a/1a4
UCCJIEI0BATEIBCKOTO XapaKTepa;

B npenmeTHoM HanmpaBJeHUN:

OBJIajiecHUue 0a30BbIM IMOHATHHHBIM amlapaToM 10 OCHOBHBIM pa3jieslaM COAEp)KaHus,
Ipe/CTaBJICHUE 00 OCHOBHBIX M3YYaeMbIX MOHATHUSAX (YMCIIO, TeoMeTpuueckas (urypa,
ypaBHEHHE, (QYHKLUSA, BEPOATHOCTb) KaK BaKHEHIIMX MaTeMaTHYECKUX MOJIEIX,
IIO3BOJIAIOIINX ONMCBIBATH U U3y4aTh PEAJIbHBIC IIPOLIECCHI U SIBIICHUS,

yMmMeHue paboTath € MareMaTHYeCKMM TEKCTOM  (aHaJIu3UpoBaTh, W3BJIEKATh
HE00X0uMYI0 HH(OPMAIUIO), TPAMOTHO IMPUMEHITh MAaTEMAaTHYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIMKY, HCIIOJIb30BAaTh Pa3JIMYHbIC A3bIKM MAaTEMaTHKU;

yYMEHHE TPOBOIUTH KiIacCU(UKALNHU, JIOTHYECKHe OOOCHOBaHMS, JO0Ka3aTeIbCTBA
MaTEMAaTUYECKUX YTBEPKICHUM;

YMEHHE paclo3HaBaTh BUAbl MAaTEMATUUYECKUX YTBEP)KIEHUH (aKCHOMBI, ONPEIEIICHNUS,
TEOpEMbI U Jp.), IpsSMbIe U 0OpaTHBIE TEOPEMBI,

pa3BUTHE IPEICTABICHUA O YHCIE M YHCIOBBIX CHCTEMax OT HATypaJIbHBIX JI0
JNEHUCTBUTEIBHBIX  YHCEN,  OBJAJCHHE  HaBbIKaMU YCTHBIX,  NHCBbMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIUMCIICHUN;

OBJIA/ICHUE CHMBOJIBHBIM $I3BIKOM aireOphl, MpUEMaMH BBIIOJHEHUS TOXKIECCTBEHHBIX
peoOpa3oBaHuil pallMOHATbHBIX BBIPAXKEHUH, pEeLIEHHs] ypaBHEHUH, CUCTEM YpaBHEHHUI,
HEPaBEHCTB M CHUCTEM HEPABEHCTB, YMEHHUE UCIIOJIb30BaTh HJCH KOOpAUHAT Ha
IJIOCKOCTH U1 MHTEPIPETAlMU YpPAaBHEHUM, HEPaBEHCTB, CHUCTEM, YMEHHE NPHUMEHSTh
anreOpanyeckre MpeoOpa3oBaHMs, annapar ypaBHEHUH M HEPaBEHCTB Ui peIleHUs
3a/1a4 U3 Pa3IMYHbIX Pa3JelIoB Kypca;

OBJI/ICHUE CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUH, (QYHKIMOHAIBHBIM S3BIKOM H
CUMBOJIUKOH, YMEHHE Ha OCHOBE (YHKIHMOHAJIbHO-TPAQUUECKUX TMpeACTaBICHUN
OIUCBIBATH U AaHAJIIM3UPOBATH PEaIbHbIE 3aBUCUMOCTH;

OBJIaJICHHE OCHOBHBIMM CIIOCOOAaMU MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX;
HaJIU4Me TPEICTABICHUNA O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE U O
Pa3IUYHBIX CIIOCO0aX UX U3YUYEHHUS, O BEPOSITHOCTHBIX MOJIEISX;

OBJIAJICHUE TEOMETPUYECKUM S3BIKOM, YMEHHUE HCIIOIb30BaTh €ro Ui OIUCaHUs
IIPEAMETOB OKPYXKAIOLIETO0 MHUpPA, Pa3BUTHE IPOCTPAHCTBEHHBIX INIPEICTABICHUA U
n300pa3suTEIbHBIX YMEHUH, TPUOOPETEHNE HAaBBIKOB F€OMETPHUUECKUX TOCTPOCHHIA;
YCBOEGHHME CHCTEMAaTHYECKUX 3HAHUHN O IMIOCKHX (Urypax W MX CBOMCTBaxX, a TakKe Ha
HalIIIHOM YPOBHE — O INPOCTEHIIMX NPOCTPAHCTBEHHBIX TEJIaX, YMEHHUE IPUMEHSATH
CHUCTEMAaTUYECKHE 3HAHUS O HUX JUIS PEIEHUs TEOMETPUUYECKUX U IPAKTUYECKUX 3a]1a4;
YMEHUS U3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, HMCIOJIB30BAaTh (POPMYIIBI JUIS
HAXO0X/ICHUS IEPUMETPOB, IUIOIaiel 1 00bEMOB F€OMETPUUYECKUX PUTYD;

YMEHUE IPUMEHATh W3YYEHHBIC IIOHATHUS, PE3YyIbTaThbl, METOIbI U PELICHUs 3a1a4
IIPAaKTHUYECKOI0 XapaKTepa M 3aJad W3 CMEXKHBIX AUCHUIUIMH C HCIOJIB30BAHMEM IIPH
HE0O0XO0/IMMOCTH CIIPAaBOYHBIX MaT€PHAJIOB, KAIbKYIATOPa, KOMIIBIOTEPA.

PannoHanpHbIe Uyncna
BrIlTyCKHHMK Hay4duTCA:

1) moHUMaTh OCOOCHHOCTH ACCATUYHON CHCTEMbI CUUCIICHNS,
2) BiaaeTh MOHSATHUSIMHU, CBI3aHHBIMU C JEIUMOCTBIO HATYPATbHBIX YHCET;



3) BBIpaXaTh YKCIIa B SKBUBAJECHTHBIX (hopmax, BeIOMpas HambOoyee MOAXOAAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHON CUTYaIUH;

4) cpaBHHMBATH U YIOPSIIOUYMBAThH PAI[IOHAIBEHBIC YHCIIA;

5)  BBHINOJHATH BBIYHCICHHS C pAlMOHAIBHBIMU YHCIAMH, COYETass YCTHBIE U
NUChbMEHHBIC TIPUEMBI BBIYHCIICHUN, IPUMEHEHUE KATIBKYIISATOPA;

6) WCIONB30BATh MOHSATHS W YMEHHS, CBS3aHHBIC C MPOMOPIHOHATHHOCTHIO BEIHYMH,
NPOICHTaMH B XOJI€ PCIICHHS MaTeMaTHYECKHUX 3a/lad W 3aJad W3 CMEKHBIX IPEIMETOB,
BBITIOJTHATH HECTIOKHBIC TPAKTUICCKIE PACUCTHI.

Buinycknux nonyuum 6o3modicnocms:

7)  nosHakomMumvcs ¢ NO3UYUOHHBIMU CUCIIEMAMU CHUUCTEHUs. C OCHOBAHUSMU,
omauyHvimu om 10;

8) yewybumv u pazeumv npeocmaeieHus O HAMYPATbHLIX YUCIAX U CEOUCBAX
denumocmu;

9) Hayuumvcs ucnoabzosams NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTIEHUSL, NPUOBPecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAsL NOOX0OAWULL 0I5l CUMYAYUU CNOCoo.

JlelicTBUTENBHBIC YMCTIA

BbITycKHUK Hay4nTCS:

1) ucnonb30BaTh HAYAIBHBIC IPECTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEIT,

2) BIAAETh MOHSATHEM KBaJPAaTHOTO KOPHS, IPUMEHSTh €TO B BEIYMCICHHSIX.

Buinycknux nonyuum 603modcnocms:

3) pazeumv npedcmagieHue O uucie U YUCIOBbIX CUCMEMAX OM HAMYPATbHBIX 00
0eticCmeUmMenbHbIX YUCE]l, O POU BbIYUCTICHULL 8 YEeTI08EYeCKOU NPAKMUKe,

4)  pazeumv u yenyoume 3HAHUS O OECAMUYHOU 3ANUCU OCUCMEUMENbHbIX YUCE]L
(nepuoduyeckue u Henepuoouuecxkue Opoou).

W3mepenusi, mpuOInKeHHsI, OIICHKU

BrInycKkHHUK HAy4YHUTCS:

|) ucnonp3oBatk B X0J€ pelICHUs 3a/ad dJIEMEHTApHBbIE MPEICTaBICHUS, CBSI3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.

Buinycknux nonyuum 6o3modrcHocms:

2) noHAmb, UMO HUCI08ble OAHHblE, KOMOPble UCNONb3VIOMCA O/l XAPAKMePUCMUKU
00beKmMo8 OKpyHCalowe20 Mupa, AGIAIOMCA NPeUMyWecmeeHHo NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO
CYyOoums 0 NO2CpeuHOCmMU RPUOTUIHCEHUS,

3) nowHams, YUMo nNOCpeWHOCMb Pe3yiIbmama 6bl4UCIeHUll OOINHCHA ObIMb COUIMEPUMA C
NO2PEULHOCIBIO UCXOOHBIX OAHHBIX.

AnreGpanyeckue BbIpaKeHHs

BrInTyCKHHUK HAaydnTCS:

1) BrIageTh MOHATHUSAMH «TOXIECTBO», «TOXIECTBEHHOE MPeoOpa3oBaHUE», pPEIIaTh
3aJauu, coJieprkalie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;

2)  BBINOJHATH MNPEOOPa3OBaHUS BBIPAKEHUH, COAEPKAIIUX CTEMEHU C LEIbIMU
MOKa3aTeJISIMU M KBaJIpaTHbIE KOPHU;

3) BBINONHSITH TOKIACCTBEHHBIE TPEOOPa30BAHUS PALIMOHAIBHBIX BRIPAKEHUI HA OCHOBE
MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMU U alNreOpanyecKuMu ApoOsMH;

4)  BBIOJNHATH PA3JIOKEHHE MHOTOWICHOB HA MHOXUTENH. BbInyCKHUK NOAYYUM
B03MONCHOCHD:

5) Hayuumbcs 6bInOAHAMb MHO2OULA206bIE NPEOOPA30BAHUS PAYUOHATLHBIX GbIPANCEHUIL,
NPUMEHSS WUPOKULL HAOOp cnoco608 U NPUEMOE,



6) npumensmo moosicoecmaennvie NPeobPaA306anUsL Ol peuleHus 3a0a4 U3 PasiudHbLX
pasoenos Kypca (nanpumep, 01 HAXONHCOEHU HAUOONbULE2O/HAUMEHbUE20  3HAYeHUs
8bIPAICEHUSL).

VYpaBHeHus

BbInycKHUK HAy4YHUTCS:

1) pemars OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPAaBHEHUH C OJHOM NEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C IByMS IEpEMEHHBIMH;

2) mNOHMMATh ypaBHEHHE KaK BaKHEHIIYI0O MAaTEeMAaTUYECKYI0 MOJENb ISl OMHCAHMS U
U3YyUYEHHsI Pa3HOOOPA3HBIX PEaJbHBIX CUTYAIMi, peliaTh TEKCTOBBIC 3a[aud aireOpandecKum
METOJIOM;

3) OpUMEHATh rpaduyeckue NpPEACTAaBICHUA Ui HUCCIEIOBAaHHUA ypaBHEHHIA,
WCCJICIOBAHMSI U PEILICHUSI CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Buinycknux nonyuum 6ozmodrcnocms.:

4) oerademv CNEYUAIbHBIMU NPUEMAMU DEUEHUs. YPAGHEHUI U CUCMEM YPAGHEeHULL
VBEPEeHHO NPUMEHAMb annapam YpasHeHnuti OJls peuleHus pasHooOpasHulX 3a0a4 U3
Mamemamuxu, CMeNCHbIX NpeoMemos, NPAKMUKU,

5) npumensmo epaguueckue npedcmaenieHusi 0N UCCIEO08AHUSL YPAGHEHUI, CUCTEM
VpasHenutl, cooepicaujux Oyk8eHHvle Koagh@duyuenmoi.

Hepagencrtra

BbinmyckHUK Hay4uTcs:

1) moHMMAaTh W TMPUMEHSTH TEPMHHOJIOTHUIO M CUMBOJIMKY, CBSI3aHHBIC C OTHOUICHHUEM
HEpaBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

2) pewarb JHMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHONM W HX CHCTEMBI; pellaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOI Ha rpauecKue MpeIcTaBIeHus;

3) NPUMEHSATH anmapar HepaBEeHCTB ISl PEIICHNUS 331a4 U3 Pa3IMYHbIX Pa3/IeioB Kypca.

Buinycknux nonyuum 603moicHocms HAyUUMbCA:

4)  pasnoobpasuvim npuémam OO0KA3AMENbCMBd HePABEHCMS, VEEPEHHO NPUMEHSMb
annapam HepaseHcme OJisl peulenus pPasHOOOPAHLIX MAMeMAmu4yeckux 3a0ay U 3a0ay us
CMEMNCHBIX NPEOMEMO8, NPAKMUKIU

5) npumensmo epagpuueckue npeocmasienus O UCCICO08AHUSL HEPABCHCMES, CUCTEM
HEpaseHcma, cooeprcauux OyKkeennvie Koaghuyuenmeol.

OcHoBHble TOHATHA. YUCIOBbIE PYHKIINU

BeImycKkHUK Hay4nTCS:

1) mnoHMMaTe M HCHOJB30BaTh (YHKIMOHAJIbHBIE TOHATHS H S3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

2) cTpouTh rpaduKd BIIEMEHTApHbIX (YHKIMIA; MCCIe0BaTh CBOWCTBA YHMCIIOBBIX
(GyHKIMI Ha OCHOBE U3YYEHHUS MTOBEACHUS UX TPa(UKOB;

3) noHuMaTh (QYHKIHUIO KaK BaXHEUIIYI0 MaTeMaTHYECKYI0 MOENb JJIs ONHCaHHA
MIPOIIECCOB U SBJICHHUI OKPYXKAFOIIEro MUPA, MPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK JJIST OIICAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKUMU BETMUMHAMH.

Buinycknuk nonyuum 603MOoHMCHOCHb HAYUUMbCAL:

4) npoeooums uccie008aHusl, C8A3AHHBLE C UVUEHUEM CEOUCME DYHKYUILL, 8 MOM YUCTe C
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHO8e 2papuKkosé u3yyeHHvlX QYyHKyuti cmpoums Oojee
ClI0dICHbIE 2paduKu (KYCOUHO-3A0aAHHbLe, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);

5) UCNONB308aMb  (DYHKYUOHAbHBIE NPEeOCMABIeHUsi U C8OUCMBa QYHKYul 0
PpeuleHUss MamemMamuyeckux 3a0ay U3 pasiuiHblx pazoenos Kypcd.



YucnoBeie IO0CIC10BAaTCIIBHOCTH

BbInycKHUK HAy4YHUTCS:

1) moHMMaTh M HCIOJIB30BATh SI3BIK IOCIIECAOBATENBHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHHUS ),

2) OpUMEHATh  (HOpMyJIBI, CBSI3aHHBIE C apU(PMETHYECKOM U TeOMETPHUYECKOU
porpeccuii, u annapar, copMHUpPOBaHHBIN MPU U3YUEHUU JIPYTUX Pa3lieloB Kypca, K PeHICHUIO
3aJa4, B TOM YHCIIE C KOHTEKCTOM U3 PEeabHOM KU3HU.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCAL:

3) pewamsb KOMOUHUPOBAHHBIE 3A0A4U C NPUMEHEHUeM (QOPMYIL N-20 YleHAd U CYMMbl
nepeviX N UNeHO8 apupMemudeckol U 2eoMempuieckol npozpeccuti, NPUMeHss Npu MoM
annapam ypasHeHuil U HepageHcma,

4)  noHumamv apuMemuyecKkyro U 2eoMempudecKylo npocpeccuu Kak @yHKyuu
HamypanibHO20 ap2ymeHma, Ce:A3bl8amb ApUPBMEemUUecKyr0 npocpeccuro ¢ JTUHeUHbIM POCIOM,
2e0MempuiecKyto — ¢ IKCHOHEHYUATbHLIM POCHIOM.

OnucarenpHas CTaTUCTUKA

BBITyCKHUK HAyYHTCS MCIOJIH30BATh MPOCTEHIIME CIIOCOOBI MPEICTABICHUS U aHATN3a
CTaTUCTHYECKUX JTAHHBIX.

Buvinycknux nonyuum 603moicHOCMb NpUOOpecmu nepeoHauaiIbHblil ONbIM OPeAHU3AYUU
cOopa OauHbIX Npu NPOoBedeHUU ONpPOCca 0OWECBEHHO20 MHEHUS, OCYWEeCMEIAmb UX aHAIU3,
npeocmasisims pe3yibmamovl ONPoca 6 dude mad.iuysl, OUASPaAMMbL.

Cay4aiinbpie COOBITHS U BEPOSITHOCTD

BBIHYCKHI/IK HayLH/ITCﬂ HaXOIUThb OTHOCI/ITCJ'H)HyI-O T-IaCTOTy n BepOfITHOCTB CHy‘IaﬁHOFO
COOBITHSL.

Boinycknux  nomyuum  603moxcnocmes  npuobpecmu  onvlm  NPOEEOeHUs.  CIAYYAUHbIX
IKCnepumennos, 6 mom vwucjie, ¢ NOMOWbHO KOMNbIOMEPHO20 ManﬂupOGaHM}l, uUHmepnpemayuu
Ux pe3yibmanmos.

Kombunaropuka

BhINyCKHUK HAy4UTCs peniaTh KOMOMHATOPHBIC 337a4l Ha HAXOXKICHUE YHCIIa 00BEKTOB
WM KOMOWHAITHIH.

BoinyckHUK nOAYYUM BO3MONCHOCIb HAYYUMbCA HEKOMOPLIM CHEeYUATbHbIM NPUEMAM
peutenuss KOMOUHAMOPHBIX 3a0ad.

Copepxanue npeamera
Apudmernka

Panuonanbubie unciaa. Pacmpenre MHOXKECTBA HAaTypajbHBIX YUCEN JI0 MHOKECTBa
1eabix. MHOXECTBa IENIbIX YHCENI 10 MHOXKECTBA PAIMOHAIBHBIX. PallmoOHAJIbHOE YHUCIIO Kak
OTHOILIEHUE , TJI€ M — LIEJI0€ YUCI0, n — HaTypajgbHOe. CTENneHb ¢ LEeIbIM IT0Ka3aTEeIeM.

HeiictBuTenbHble yKMcaa. KBagpaTHeli kopeHb U3 uncia. KopeHb TpeTbeil cTeneHw.
3anuch KOpHEH ¢ TOMOIIBIO CTETICHU C IPOOHBIM MTOKa3aTeIeM.

[TonsTe 06 uppanuoHanbHOM 4YHcie. MppaloHanbHOCTh YHCIIa U HECOU3MEPUMOCTD
CTOPOHBI M TUAaroHaIH KBajpaTa. JlecsTHuHbIe TPUOIMKSHUS UPPALMOHATLHBIX YHCE.

MHOXECTBO  JNEHUCTBUTEIBHBIX 4YMCEN; IMPEICTABICHHUE JIEUCTBUTENBHBIX  YUCEN
OCCKOHEUHBIMU JIECATUYHBIMU Jpo0siMu. CpaBHEHUE NEHCTBUTENBHBIX uucel. KoopauHaTHas
npsiMast. 3o00pakeHue unces TouKaMu KOOPAUHATHOHN MpsiMOid. YHCITOBBIE POMEKYTKH.



HN3mepeHus, npudInKeHusi, oleHKU. Pa3mepsl OOBEKTOB OKpYyKaroIero mupa (0T
AJIEMEHTapHbIX YacTHI] A0 BceneHHoil), MIUTENbHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHUpE.
Boiienenne MHOXUTENSI — CTENEHU JeCcATH B 3amucu uucia. [lpubmmkxéHHoe 3HauYeHHe
BCJIMYHUHBI, TOYHOCTH HpI/I6HI/DKeHI/ISI. HpI/IKI/II[Ka 1 OLCHKA pC3YyJIbTaTOB BBEIUMCIICHUH.

Anrebpa

Auredpanyeckue BbIpaxeHHsl. bykBeHHbIE BbIpaXeHUsI (BBIPAKEHUS C IEPEMEHHBIMHU ).
YucnoBoe 3HaueHHWE OYKBEHHOTO BbIpaxeHHs. JloMycTUMble 3HAUEHUS MEPEMEHHBIX.
[ToncraHoBka BbIpakeHUH BMecTO mnepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB apu(hMeTHUECKUX AeiicTBUil. PaBeHCTBO OyKBEHHBIX BBIpaKeHUN. TOXKIECTBO.

Crenenb ¢ HaTypaldbHBIM MOKazareneM U €€ cBoicTBa. OJHOWIEHBI U MHOTOYJICHBI.
Crenenp MHorowieHa. Cll0)KeHHE, BBIYMTAHUE, YMHOXEHHE MHOIOWIEHOB. MOopMyJibl
COKpalIEHHOTO YMHOXXEHHS: KBaJpaT CYMMbl M KBaJapaT pas3HocTh. PopMyna pa3HOCTH
kBagpatoB. [IpeoOpa3zoBanue 1eNOT0 BRIpAKEHHUSI B MHOTOWIEH. Pa3nokeHne MHOTOWICHOB Ha
MHOXUTENIH. MHOrouieHsl ¢ ogHoi nepemeHHoil. Kopenb MHorounena. KBagpatHslii TpéxuiieH;
pa3JIoKEeHUE KBaIPaTHOTO TPEXWIEHA HA MHOKUTEH.

Anrebpanyeckass apo6b. OCHOBHOE CBOICTBO anreOpanueckoit apoou. CroxeHwue,
BBIUMTAHNE, YMHOKCHHUE, JIeIIeHUE anreOpandeckux apoodeil. CTeneHp ¢ IeabIM MoKa3aTeneM 1
€€ CBOICTBA.

PannonanpHble BbIpaykeHUS U UX IpeoOpazoBaHus. Jloka3aTeabCTBO TOXKIECTB.

KBanparusie kopau. CBoiicTBa apudmeTnyecKkux KBaapaTHBIX KOPHEH U UX MPUMEHEHUE
K [Ipe0OPa30BAHUIO YMCIIOBBIX BHIPAXKEHUI U BHIYUCICHUSM.

YpaBHenusi. VYpaBHeHue ¢ onHOMl mnepeMeHHOW. Kopenb ypaBHeHus. CBoICTBa
YHUCJIOBBIX PABEHCTB. PABHOCHIIBHOCTD YPaBHEHMIA: .

JluneitHoe ypaBHeHue. KBajpaTHoe ypaBHeHue: (opMmyiaa KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHHM, CBOASIIMXCS K JIMHEHHBIM U KBaJApPATHBIM.
[Tpumepsl pemieHuss ypaBHEHHH TpeTbel M ueTBEPTON cremeHel. Pemenue poOHO-
palMOHAIBHBIX YPABHEHUM.

VYpaBHeHHE C BYMS INEpEMEHHbIMHU. JIMHENHHOE ypaBHEHHE C JABYMs IEPEMEHHBIMH,
IPUMEpHI PEILICHUs] ypaBHEHUH B 1IENbIX" YUCIIax.

Cucrema ypaBHEHUH ¢ OByMs lepeMeHHbIMU. PaBHOCMIBHOCTE cucTeM. CUCTEMBI ABYX
JUHENHBIX YPAaBHEHHMM C JBYMs II€PEMEHHBIMH; pELICHUE TIOJCTAHOBKOW M CIOKECHHEM.
ITprMeps! pelIeHns: CUCTEM HETMHENHBIX YPAaBHEHHUH ¢ ABYMs IEPEMEHHBIMHU.

Perrenue TekCTOBBIX 3374 aNreOpanyecKuM CIiocoOOM.

JlekapToBbl KOOpJIMHAThl Ha IUIOCKOCTH. ['padmueckass MHTepHpeTalnus ypaBHEHHs C
JIBYMsI TEepEeMEHHbIMU. ['pa@uK JHMHEHHOrOo YypaBHEHHUS C JBYMS IEpPEMEHHBIMM; YTJIOBOM
KO3 PUIIMEHT NPSAMOH; yCI0BUE NapallielbHOCTH NPAMBIX. [ paduku mpocTeHIMx HeMTUHEHHBIX
ypaBHEeHUM: mapabona, runepdbona, OKpyKHOCTb. ['paduueckas uHTEprpeTanus CHCTEM
YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

HepaBencrBa. UncnoBsle HEpaBEHCTBA M MX CBOWCTBA.

HepaBenctBOo ¢ opHOM niepeMeHHOW. PaBHOCHIBHOCTE HEpaBeHCTB. JIMHeEHHBIE
HEpaBEHCTBA ¢ OAHOMN nepemeHHOM. KBanpaTHble HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJIHOM
[IEPEMEHHOM.

OyHKIMU

OcHOBHbIE MOHATHUS. 3aBUCUMOCTH Mexay BennuuHamu. [lonstue ¢pynkuuu. OGnacth
ompeneyeHuss W MHOXKecTBO 3HaueHWW ¢yHkuuu. CrmocoOwl 3amanus ¢GyHkuuu. ['padux
¢ynkumu. CpoiictBa ¢yHKUMH, uX oroOpaxkeHne Ha rTpaduke. Ilpumeps rpadukos
3aBHCUMOCTEH, OTpa)xarolnX peaabHble TPOILECCHI.

YucnoBble  ¢QyHkuuu. ODyHKINHM, ONUCHIBAIOIINE TMPSAMYI0 W OOpaTHYIO
MPOMOPLUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIunelHas ¢yHkus, e€ rpaduk u



cBorictBa. KBaaparnunas ¢ynkums, e€ rtpaduk u cpoiictBa. CrenmeHHble (QYHKIIUUA C
HaTypaJbHBIMH MTOKa3aTeNsIMu 2 1 3, ux rpaduku u cBoiictsa. ['paduku pyHkuui , , .

YucaoBbie MOCIEI0BATEIbLHOCTH. [[OHATHE YMCIIOBOM MOCIIENOBATEIBHOCTH. 3aaHUE
MOCIIEI0BATEIPHOCTH PeKYPpPEHTHOM (hopMyIioit U popmymoii N-To YieHa.

Apudmernueckass U reoMmerpuyeckas —mporpeccud.  DopMmyibl  «-T0  4leHa
apu(METHUECKOW M TeOMETPHUECKOW MPOTPECCHil, CYMMBI MEPBBIX n-¥ WieHOB. M300paxkenue
YJIEHOB apU(PMETUYECKON M reoMEeTpUYECcKOil Mporpeccuii ToukaMu KOOPAWHATHOHN MIIOCKOCTH.
JInHeHbIN 1 SKCIOHEHIMANIBbHBIN pocT. CI0XKHbIE IPOLEHTHI.

BepOHTHOCTB N CTAaTUCTHUKA

OnucareqbHasi cratucTuka. llpencraBieHue OaHHBIX B BUJE TaONMUI, AMATPAMM,
rpaduxoB. CnyuaitHas H3MEHUYMBOCTh. CTAaTUCTUYECKHE XapaKTEPUCTHKU Ha0Opa aHHBIX:
cpenHee apudmeTnyeckoe, MeAMaHa, HauOOJblIee M HaMMEHbIIee 3HAYEHUS, pa3Max.
[IpencraBieHue o BBIOOPOUHOM HUCCIIEI0BAHUU.

CayuaiiHble COOBITHSA U BEpPOATHOCTh. lloHATHE O ciydallHOM ONBITE M CIIy4ailHOM
coObiTrH. YacTora ciiydailHOTO COOBITHSA. CTaTHCTUYECKUH TOIXOJ K MOHSATHIO BEPOSTHOCTH.
BeposaTHOCTH  MPOTHBOMONIOXKHBIX  coObITHI.  He3aBucumble  COOBITHA.  YMHOXEHHUE
BEepOsITHOCTEH. JlOoCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH COOBITHH.
Kiaccuueckoe onpeneneHne BEpOSITHOCTH.

Komounaropuka. Pemenue KOMOWHATOpPHBIX 3amad  mepeOOpoM  BapUaHTOB.
Komb6unaropnoe npasusio ymHoxenus. [lepecranoBku u hakropuar.

Jlorruka 1 MHO>KECTBa

TeopeTnko-MHOKeCTBEHHbIE MOHATUSI. MHOXECTBO, DJIEMEHT MHOXECTBAa. 3aJaHue
MHOKECTB IIEPCUHCIICHHEM JJIEMEHTOB, XapaKTEPUCTUYCCKUM CBOMCTBOM. CTaHIapTHBIE
0003HaYeHHsI YUCIOBBIX MHOXKecTB. IlycToe MHOecTBO U ero obo3naueHue. [lonMHOXkeCTBO.
OO0bearHEHUE U TIEpECeUEeHNE MHOKECTB, Pa3HOCTh MHOYKECTB.

Wnmroctpanusi OTHOLIEHUH MEXIy MHOMKECTBAMHU C TMOMOIIBI0 AMAarpaMMm Oiinepa —
Benna.

DyieMeHTHI JIOTUKH. [loHSATHE O pPAaBHOCUIBHOCTH, CIIEJOBAaHUH, YHOTpeOIeHUE
JIOTUYECKUX CBS30K eCiill ..., MO ..., 8 MOM U MOJbKO 8 MOM CIyyde, TOTHISCKUE CBSI3KHU U, UTU.

MareMaTtrka B ICTOPUYECKOM Pa3BUTHH

Uctopus popmupoBaHus NOHATHS YUCHIA: HATypaJIbHbIE YUCIA, IPOOH, HEJOCTATOUHOCTD
palOHAIbHBIX YHMCEN Ul TEOMETPUUYECKUX U3MEPEHMM, MppalMoHalbHble yKciaa. CTapuHHbIE
cuctembl 3anucu yucen. [poou B Basunone, Erunre, Pume. OTKpbITHE NECATHUHBIX APOOEH.
CrapunHble cuctembl Mep. JlecsaTuuHble Ipobu U MeTpuyeckas cucrema Mmep. [losBneHue
OTPHLIATENBHBIX yncen U Hyns. JI. Maraunkuii. JI. Diinep.

3apoxaenue anreOpel B Heapax apupmeTuku. An-Xopesmu. PoxnaeHue OykBeHHOU
cumBoniuk. I1. ®epma, @. Buer, P. Jlekapt. McTopus Bompoca o HaxoxaeHUH GopMy KOpHEH
anreOpanyecknX ypaBHEHHUH, HEpa3pelIMMOCTh B paJMKalaX ypaBHEHHMH CTeleHHu, OoJbliel
yeTeipéx. H. Taptanss, . Kapgano, H. X. A6ens, D. T'anya.

N300peTenne MeTo1a KOOPJMHAT, MO3BOJISIOLIETO NEPEBOIUTh T€OMETPUUYECKHE OOBEKTHI
Ha s3bIk anredpol. P. Jlexkapt u II. ®depma. Ilpumepsl pa3inyHBIX CHUCTEM KOOpAUHAT Ha
IJIOCKOCTH.

3amaua Jleonapao [Iuzanckoro (PuboHauun) o kponukax, ynciaa Gubonayun. 3amaya o
IaXMaTHOU JTOCKE.

Hctoku Teopuu BEPOSITHOCTEH: CTpaxoBOE€ Jeno, a3zapTHbie urpel. II. depma u b.
[Tackans. S. bepnymu. A. H. Koamoropos.



TemaTHuyeckoe NVIAHUPOBAHUE
TemaTndeckoe TMIaHUPOBAHUE PACCUMTAHO Ha 34 y4eOHBIX HENENM B KaXIOM Kilacce |
coctaBnsgeT 136 yacoB B roxa (4 yaca B Henento) B 7, 8 kiaccax; 102 gaca B rox (3 daca B
Hezento) B 9 kiacce. Temarnueckoe MiIaHUPOBAHUE OTPAXKAET COJEPIKaHUE Kypca, KOJIHMYECTBO

4JaCoB, OTBOAUMOC HAa KAXXKAYIO TEMY.

7 KRiaace
['naBa/ KonuuecTtso B Tom
Tema qHCIe,
Hacos KOHTp.pao.
1.  [BeipaxeHus, TOXIIECTBA, YypaBHEHUS 26 3
2. DyHKIIUA 18 1
3.  |CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM 19 2
4.  |MHOTOYJIEHBI 23 2
5.  |PopMyJibl COKpAIIEHHOTO YMHOKEHUS 23 2
6. |CucteMbl TMHEHHBIX YpaBHEHHH 17 1
7. |[loBTOpeHue 10 1
Hroro: 136 12
8 kaace
['maBa/ KommuectBo B oM
Tema YHClIe,
Hacos KOHTp.pao.
[ToBTOpEHUE 4
1  |PammonanbHBIE ApoOH 30 2
2 KBanparhsie kopHU 25 2
3 KBanpatHsle ypaBHEHUS 30 2
4  |HepaBeHcTBa 24 2
5 CreneHb ¢ 1IETBIM MOKa3aTesieM. DJIEMEHThI CTAaTUCTUKU 13 1
6 [loBTOpEeHMNE 10 1
Hroro: 136 10
9 k1ace
No, HazBanwne Tembl Kom-Bo
n/n 4acoB
1 | IloBTopenue 3
2 | KBagpatnunas ¢yHKIHS 25
3 | YpaBHeHHs U HEpaBEHCTBA C OJHOM NEPEMEHHOII. 13
4 | YpaBHEHHs] U HEPAaBEHCTBA C JBYMs NEPEMEHHBIMHU. 16
5 | Apudmernueckas U reoMeTpuyeckasl MpPOrpecCUu. 14
6 | DieMeHThl KOMOWHATOPHKH W TEOPUH BEPOSTHOCTEH. 8
7 | UtoroBoe MOBTOpEHHE. 23
Hroro: 102




quﬁﬂo-MeTozmquKoe H MAaTCPHAIBHO-TEXHUIECCKOE oOecreueHue

1. Anrebpa.7- 9 knacc: yue6. s obrieodpasosar. opranu3anuii \ [FO.H. Makaperues, H.T'.
Munmrok, K., Hemkos, C.b. CyBopoga] ; mox pea C.A. TenskoBckoro. - 21-¢ u3a. - M. :
[Tpoceemenue, 2014. - 271 c. : un. - ISBN 978-5-09-0322009-2.
2. Hay4Hasi, HAy49HO-TIOIYJISIPHAS, HICTOPUYECKAs JIUTEPATypa.
3. CrpaBouHBIe TOCOOUS (SHIIUKIIONIEINH, CIIOBAPH, CIIPABOYHUKH 110 MATEMATHUKE U T.I1.).
4. INevatHble mocoOusi: [TopTpeTsl BRIAAMOIIUXCS JAesSTEICH MATEMAaTHKH, TAOIHIIBI.
5. YdeOHo-IIpakTH4eCcKoe U yueOHO-TabopaTopHOe 000pyI0BaHUE (JOCKAa MATHUTHAS, KOMILJIEKT
YEePTEIKHBIX HHCTPYMEHTOB).
6. UntepHet- pecypchl:
www.fipi.ru
www.ege.edu.ru
7. TexHu4ecKue CpeicTBa O0yUEHUsI: KOMIBIOTEP, TPOEKTOP, IKpaH

8. Kommekiust nudpoBbix oOpa3oBaTeibHbIX pecypcos: www.fcior.ru, www.school-
collection.edu.ru
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