ITosicHuTeIbLHAS 3aNIUCKA

Pabouas mnporpamma mno wmaTtematuke Juisi 5-9 KIIAcCOB COCTaBJIEHa B COOTBETCTBUHU C:
TpeboBanusiMu DenepanbHOr0 roCyAapCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApPTa OCHOBHOTO OOIIEro
obpazoBanus (PI'OC O0OO0); ocHOBHOM 00pa30BaTEIHLHON MPOrPaMMO OCHOBHOTO 00111eT0 00pa30BaHUs
MYHHIIMIIATBLHOTO 0oO0IIeo0pasoBarenbHoro yupexaeHus «Cpennss mkona Ne 93 Coserckoro paiiona
Bonarorpana» (OOIl OOO); nHa ocHoBaHMM JWHUU ydeOHWKa Matematuka 5,6 Kiaccel: y4deO. s
obmeoOpaszoBarenpHbiX. opranuzanuit / C.M. Hukonbsckuii, M.K. Ilorano, H.H. PemernukoB u nap.;
Anrebpa 7-9 kmaccel: npeamertHas nuHusa ydeOHukoB 0. H. MakaperueBa; ['eomerpus 7-9 kmaccer /
JI.C.Atanacsan, B.®.byry3osa, C.b.Kagomuesa u ap.

[annass pabouasi mporpaMma OpUEHTHpOBaHa Ha HUCIOJb30BaHuE ydeOHMKa Marematuka 5,6
KJIacchl: yueOHMK Juisi oOmieoOpasoBarenbHbix opranusauuii / C.M. Huxonwsckuii, M.K. I[loramnos,
H.H. PemernukoB u np. — M.: [Ipocsemenue. ['eomerpus: Atanacsu JI.C., I'eomerpus: 7 — 9 . / JI. C.
AranacsH, B. @. byty3os, C. b. Kagomiies u n1p. — M.: IIpocsemenne. Anredpa 7-9: Makaperues 1O. H.,
Anrebpa: 7 ki, 8xi. 9xi./ FO. H. Makaperues, H. I'. Munmiok, K. . Hemkos, C. b. CyBopoBa. — M.:
[IpocBemienue.

Mecmo npeomema «Mamemamuxay 3a Kypc 5-9 knacca ¢ yueonom naane
Cornacro yuebHomy tiany MOY CII Ne 93 mporpamma paccuntana Ha 850 4YacoB 3a BeCh
epuo1 00ydeHUsI.

Oowan xapakmepucmuka yueodH020 npeomema.

MaremaTHKa UrpaeT BaXKHyIO poJib B GOPMHUPOBAHUY Y IIKOJIBHUKOB YMEHHSI YUUThCS.

OOyueHne MaTeMaTHUKE 3aKJaJbIBa€T OCHOBBI Ui (OpMUpOBaHHS TMPHUEMOB YMCTBEHHOM
NESTeNbHOCTU: IIKOJBHUKH YyyaTcs TIPOBOAWUTH aHalU3, CPaBHEHHUE, KJIACCU(PUKALHUIO OOBEKTOB,
YCTaHABJIMBATh MPUUYMHHO-CJIEICTBEHHbIE CBSI3U, 3aKOHOMEPHOCTH, BBICTPAUBATh JIOTMUECKHUE LENOYKU
paccyxneHuid. M3y4as maTeMaTHKy, OHU YCBauBarOT ONpejaeia¢HHble 00OOIIEHHBIE 3HAHUA U CIIOCOOBI
NEUCTBUN. YHUBEpCaJbHbIE MaTeMaTHYECKHE CIOCOObI IMO3HAHUS CHOCOOCTBYIOT — LIETOCTHOMY
BOCIIPUATHIO MHUPA, MO3BOJISIOT BBICTpaUBaTh MOJEIN €r0 OTIENbHBIX IIPOLIECCOB U SIBICHHUH, a TaKkKe
SBIISIIOTCSI OCHOBOW (pOPMHMPOBAaHUS YHHMBEPCAJTBHBIX YUYEOHBIX NEHCTBUH. YHHBepcalbHbIE Yy4YeOHBIC
JeUcTBUS 00ecleunBal0T YCBOCHHWE NPEAMETHBIX 3HAHUN M MHTEJUIEKTYyaJbHOE PA3BUTHE Yy4YallUXCs,
(bopMHPYIOT CIIOCOOHOCTh K CaMOCTOSITETBHOMY TOMCKY M YCBOSHHIO HOBOH WH(OpMAamuu, HOBBIX
3HAHUH U COCOOOB JEMCTBUI, YTO COCTABISAET OCHOBY YMEHHUS YUUThHCS.

S3bIK anreOpbl NOJYEPKUBACT 3HAUCHHE MaTEMATHKH KaK S3bIKa JJIsl TOCTPOSHHSI MaTeMaTHYECKIX
MoJiesIel TTPOLIECCOB U SIBJICHUIN peallbHOro Mupa. B 3agaun n3ydeHus anreOpbl BXOAST TAK)Ke pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS,, HEOOXOAMMOTO, B YacTHOCTH, JUII YCBOCHHs Kypca WH(POPMATHUKH,
OBJIA/ICHUS] HAaBBIKAMH JIEAYKTUBHBIX paccyxjaeHuil. IIpeoOpa3oBaHue CHMBOJIBHBIX (OPM BHOCHUT
cienn(UYecKUil BKJIAZ B Pa3BUTHE BOOOPaKEHUS y4alluXcs, WX CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpYECTBY. Jlpyroil BaxxHOM 3a1auell u3yueHus anreOpsl B 9 kiacce sSBISETCS MOIy4YE€HUE IIKOJbHUKAMU
KOHKPETHBIX 3HaHMKW O (QYHKIMAX KaK BaKHEWIIEH MaTeMaTWYeCKOH MOJeNnu s ONHCAHHS |
UCCIIeIOBAaHMs Pa3HOOOPA3HBIX MPOLECCOB, A (HOPMUPOBAHMS Y YYALIUXCS MPEICTABICHUA O POJIH
MaTEMaTHKH B Pa3BUTHH LUBUIIU3ALUU U KYJIbTYPHI.

Paznen «BeposiTHOCTb M CTaTUCTHKa» — O00s3aTEIbHBI KOMIIOHEHT ILIKOJIBHOTO 00pa3oBaHMA,
YCWIMBAIOIIUN €ro MPUKIaJHOE U MPAKTHYECKOE 3HaUE€HUE. DTOT MaTeprall HEOOXOAUM, IIPEXKIE BCETO,
s popMupoBaHus y ydammxcs (YHKIHMOHAJIBHOW TI'PaMOTHOCTH — YMEHHMS BOCHPHUHUMATh H
KPUTHYECKH AaHAJM3UpPOBAaTh HMH(OPMAIMIO, TPEACTABICHHYI0O B pa3IUYHBIX (opMmMax, MOHUMATh
BEPOSATHOCTHBIM XapakTep MHOTHX pealIbHbIX 3aBUCUMOCTEH, MPOU3BOAUTE NMPOCTEHIIINE BEPOSTHOCTHBIE
pacuérel. l3ydyeHne OCHOB KOMOMHATOPHKHM TIIO3BOJMT YyYalleMyCs OCYIIECTBISATh PacCMOTPEHHE
cllyyaeB, iepedop ¥ MOJCUET YKcia BApUAHTOB, B TOM YMCJe B MPOCTEHIINX NMPUKIAIHbIX 3a1a4ax. [Ipu
W3Y4YEHUU CTATUCTUKU M BEPOATHOCTH OOOTalIaroTCsl MPEACTABICHHUS O COBPEMEHHON KapTHHE MUpa U
METOAAX ero MccienoBaHus, (GopMupyeTcs MOHMMAaHUE POJIM CTATHUCTUKU KAaK MCTOYHUKA COLMAIBHO
3HaYUMON MH(OPMALIMHU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.



['eomeTpus — OAMH M3 BaXHEUIIMX KOMIIOHEHTOB MaTeMaTH4eCKOTO 00pa30BaHUs, HEOOXoaumast
i1 TpuoOpeTeHHs] KOHKPETHBIX 3HAaHMM O MPOCTPAHCTBE M MPAKTUYECKH 3HAYMMbBIX YMEHUH,
(dbopMHpOBaHUs SA3bIKA OMHMCAHUS OOBEKTOB OKPY)KAIOLIETO MHUpA, ISl Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpaXEHUS M MHTYMILIMH, MaTEeMaTUYECKOH KyJbTYphbl, Ul 3CTETMUECKOTO BOCIUTAHUS YYALIUXCS.
N3ydyeHne reoMeTpun BHOCUT BKJIQJ B Pa3BUTHE JIOIMUECKOrO MBIIUIEHUS, B (POPMUPOBAHUE TOHATHUS
J0Ka3aTeIbCTBA.

Lenu npeomema:

OOyyeHne MaTeMaTHKE B OCHOBHOM IIKOJIE HAPaBIEHO Ha JOCTH)KEHUE CIEIYIOIINX IIeeH:

6 HanpaesjleHuu JUYHOCMHO20 PaA36UNMUAL:

—(dopmupoBaHie MpeACTaBICHUI O MaTeMaTHKe Kak YacTh OOIIeYeIOBeYeCKON KyJbTyphbl, O
3HAaYUMOCTU MaTEeMAaTHKHU B Pa3BUTHU LIMBUIN3ALMU U COBPEMEHHOI0 OOIIIECTBA;

- (hopMupoBaHHE y yYalTUXCS UHTEIUICKTYaTbHOW YECTHOCTH U OOBEKTHUBHOCTH, CIIOCOOHOCTU K
MIPEOAO0ICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIICHHOTO OTbITA;

- Ppa3BUTHE JIOTUYECKOTO M KPHUTUYECKOTO MBIIUICHUS, KYJIbTYpbl pe4H, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEpUMEHTY; (OPMUPOBAHHE WHTEIJIEKTYaJbHOM YECTHOCTH U OOBEKTUBHOCTH,
CHOCOGHOCTI/I K IpCOJO0JICHUIO MBICJIUTCIIBHBIX CTCPCOTUIIOB, BLITCKAIOIINX U3 O6BII[CHHOI‘O OIIbITA,

- BOCIIMTAHUE KayeCTB JINYHOCTH, OOECHEUMBAIOIIMX COLMAIBHYIO MOOMIBHOCTH, CIIOCOOHOCTH
NpUHHUMATh CaAMOCTOATCIIbHBIC PCIICHUS, q)OpMI/IpOBaHI/Ie Ka4y€CTB MBbIIJICHUA, HGOGXOI[I/IMBIX JJIS
aZanTauy B COBPeMEHHOM HH(POPMAIIMOHHOM O0IIIEeCTBE;

- pa3BUTHE UHTEpECa K MAaTEMaTHUECKOMY TBOPUYECTBY M MaTEMAaTHUYECKUX CIIOCOOHOCTEH;

8 MemanpeomMemHoM HanpaeieHuu:

- pa3BUTHE TMPEACTABICHUH O MaTeMaThke Kak ¢opMe ONUCAaHUS M METOJe TO3HAHUA
HeﬁCTBHTGHBHOCTI/I, CO31aHHuC YC.HOBI/Iﬁ JJIL HpI/IO6peTCHI/I$I NEpBOHAYAJIBHOI'O OIIbITAa MAaTCMATUYCCKOTO
MOJIETTUPOBAHUS;

—dopmupoBanre oOHMMX CMOCOOOB HHTEIJIEKTyaJIbHOM  JESTENbHOCTH XapaKTEPHBIX IS
MaTeMaTUKU W SBJSTIONIMXCS OCHOBOW IMO3HABATEIBHOW KYyJIBTYPHI, 3HAYUMOUN IS Pa3IMUHBIX cdep
YeJIOBEYECKOH J1eATEIbHOCTH;

— pa3BUTHE HABHIKOB ()MHAHCOBOW I'PAMOTHOCTH.

8 NPeOMemHOM HANPABIEeHUU:

—OBJIAICHUC MATCMATUYCCKUMH 3HAHUAMU W YMCHUAMU, HCOGXO,Z[I/IMBIMI/I AJid IIPOJOJIZKCHU A
00pa3zoBaHMsl, U3yUEHHs] CMEXHBIX JAUCIUIUINH, IPUMEHEHUS B TIOBCEAHEBHOM KHU3HH;

—pa3BUTHE HaYaJIbHBIX HABBIKOB (DMHAHCOBOW I'PaMOTHOCTH, IPUMEHEHHE B TOBCEAHEBHOM KU3HHU;

—co3aHue (QyHIaMEHTa JUIsI MaTeMaTH4eCKOro pa3BUTHs, (OPMUPOBAHHMSA MEXaHU3MOB
MBILICHUS, XapaKTePHBIX I MAaTEMaTHUYECKOH JesITeIbHOCTH.

3aoauu npeomema:

— Pa3ButHe anropuTMHYECKOro MbIIUIEHHUS, HEOOXOAUMOTro JUIsl OCBOEHHUS Kypca MH()OPMATHKY;
OBJIa/ICHUE HaBBIKAMU JI€AYKTUBHBIX PACCYKICHHUH, pa3BUTHE BOOOpakK€HUs, CIOCOOHOCTEH K
MaTe€MaTHYeCKOMY TBOPUYECTBY.

— TlomyueHue MIKOJPHUKAMH KOHKPETHBIX 3HAaHUHM O (QYHKIMAX KaK BaKHEWIEH MaTeMaThdecKoi
MOJICNIM JUIsL ONMCAHMA M HCCIEI0BaHMS Pa3HOOOpPA3HBIX IMPOLECCOB, Ui (OPMHUPOBAHUS Yy
y4aluxcs MpeACTaBICHUI O POJIM MaTEMAaTUKHU B PA3BUTHH LUBWIN3ALUU U KYJIbTYPHI.

— @opmupoBaHUE  SA3bIKa  OMMCAHHUA OOBEKTOB  OKPYXKAIOLIEro  Mupa JUIsl  pa3BUTHS
MIPOCTPAHCTBEHHOT'O BOOOPAKEHHS M MHTYHIIMY, MATEMAaTHIECKON KyJIbTYpPHI, ISl SCTETUIECKOTO
BOCIIMTAHUS Y4AIUXCS.

@opMHpOBaHHE Yy YyYAIIMXCS YMEHUS BOCHPUHUMATh U aHAIM3UPOBAaTh HH(MOPMAIHIO,
NPEJCTAaBICHHYI0 B Pa3IUYHBIX (popMax, MOHMMATh BEPOATHOCTHBIM XapakTep MHOIMX peajbHbIX
3aBUCUMOCTEH, IPOU3BOIUTH IIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

ITnanupyemoie pe3yrvmamut 0c60eHUs YUeOHO20 npeOmema
[IporpamMma TO3BOJSIET MOOMBATHCS CICAYIONIMX PE3YJIbTATOB OCBOCHHS 00pa30BaTEIbHOMN
MPOrpaMMbl OCHOBHOT'O 00IIIET0 00Opa30BaHMUS.



Jluunocmmuuwie:

- OTBETCTBEHHOE OTHOIIICHUE K YUYEHHUIO;

- TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloIUXCS K CAaMOPa3BUTHIO U caMO00pa30BaHUIO HAa OCHOBE
MOTHUBAILIUU K O0YUYECHUIO U TIO3HAHUIO;

- YMEHUE SICHO, TOYHO, TPAMOTHO M3J1aratb CBOM MBICIM B YCTHON U MUCbMEHHOW peyd, IOHUMATh
CMBICJI TOCTABJICHHOW 3aJ1a4¥, BBICTPAUBaTh apIyMEHTALUIO, TPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI;

- HauaJbHbIE HABBIKM aJanTalii B JUHAMUYHO U3MEHSIOIIEMCS MUPE;

- DKOJIOTMYECKAs KyJbTypa: HEHHOCTHOE OTHOLIEHHE K MPUPOJIHOMY MHPY, TOTOBHOCTH CJIEIOBATh
HOpMaM IPUPOIOOXPAHHOTO, 310POBbECOEPETAIOIIETO MOBEACHHS,

- (opMupoBaHHE CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCIHPHUSITHIO MaTeMAaTHUYECKUX OOBEKTOB,
3a/1a4, pELIECHNM, pacCyKICHUI;

- YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YIeOHON MaTeMaTHIeCKON ACSITEITLHOCTH;

V VHAUUXCS MO2VI Oblib chOPMUPOBAHDL:

- TepBOHaYaJbHBIE TPEJCTABICHUA O MaTEeMaTUYeCKOW Hayke Kak cdepe UeIoBeUYeCKOi
JesTeNbHOCTH, 00 ATamax e€ pa3BUTHUsA, O €€ 3HAYMMOCTH TSl pa3BUTHS [IUBUIN3ALINN;

- KOMMYHHUKAaTHBHAs KOMIIETEHTHOCTh B OOIIEHWH ¥ COTPYIHHYECTBE CO CBEPCTHUKAMHU B
00pa3oBaTeNnbHOM, yueOHO-UCCIIeIOBATENBCKOM, TBOPUECKON U IPYTUX BUJAX JAESATEIbHOCTH;

- KPUTHYHOCTh MBIIUIEHUS, YMEHHUE pPACIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYATh TUIIOTE3Y OT (PaKTa;

- KpEaTUBHOCTb MBINUIECHUSA, WHULMATUBBI, HAXOJYUBOCTH, AKTUBHOCTH TIPU PELICHUHU
apudmeTnyecKkux 3aaay.

Memanpeomemnule:
pezysmueHble

- (opmynrpoBaTh U yAepKUBATH YIeOHYIO 3a1a4y;

- BBIOMpaTh ACUCTBUS B COOTBETCTBUU C TTOCTABJICHHON 33/1aUei U yCIOBUSIMH PeaTu3allvi;

- IJIAHUPOBATh MYTH JOCTHKEHUS 1IeIei, OCO3HAHHO BBIOMpaTh Hanbosnee 3(p(HEeKTUBHBIE CIIOCOOBI
penieHus: yueOHbIX U MTO3HABATEIBHBIX 33]1a4;

- IPEABUAETh YPOBEHb YCBOCHUS 3HAHUI, €r0 BPEMEHHBIX XapaKTEPUCTUK;

- COCTaBJIATH IIAH M IOCIIEA0BATEIHFHOCTD JICHCTBHIL,

- OCYIIECTBIIATH KOHTPOJb 110 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBHI;

- aJCKBAaTHO OIICHUBATh MPABUILHOCTh WM OMIMOOYHOCTH BBHITIOJIHEHHsI ydeOHOH 3amaum, e
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHNUS;

- cau4Yath Ccnoco0 JIEWCTBHSL W €r0  pe3yibTaT C 3aJaHHBIM  JOTAJIOHOM C  IICJIBIO
oOHapyKEeHHs OTKJIOHEHUH U OTJIIMYUI OT ATAJIOHA;

- ONpENENATh MOCIEA0BATEILHOCTh MTPOMEKYTOUHBIX €€ U COOTBETCTBYIOIIMX UM JIEUCTBUI C
y4ETOM KOHEUHOI'O pe3yJIbTaTa;

- MOPEIBUAETH BO3MOXKHOCTH MOJTYUYECHHUSI KOHKPETHOIO pe3yJibTaTa IPU PEIICHUH 3a/1a4;

+ OCYLIECTBIISITh KOHCTATUPYIOIIUN U MPOTHO3UPYIOMIMA KOHTPOJb MO Pe3yibTaTy U MO Cocoly
JICUCTBHUS;

- BBIACTATH U (OPMYJIHUPOBATH TO, YTO YCBOCHO U YTO HY)KHO YCBOHTb, ONPEAEIATh KA4eCTBO U
YPOBEHb YCBOCHUS,

+ KOHIEHTPUPOBATH BOJIO AJI MPEOAOJCHHS HHTEIUICKTYalIbHBIX 3aTPYyAHCHUNH U (UBHUECKUX
IIPENSATCTBHN;

no3nasamenbhble

- CAaMOCTOSITEIBHO BBIJICIATH U (hOPMYIUPOBATH MO3HABATEIBHYIO 11€Th;

- HCIIOJIb30BaTh 00IIME MPUEMBI PEIICHUS 334,

- IPUMEHSTH IPaBUJIA U MOJb30BATHCS MHCTPYKLIMSAMU U OCBOCHHBIMU 3aKOHOMEPHOCTSMU;

- OCYLLECTBJISITH CMBICIIOBOE YTCHHUE;

- CO3/71aBaTh, MPUMEHSITH U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA, MOJICTH U CXEMBI
JUISL pELIEHUs 3a/1aY;

- CaMOCTOSATEJIbHO CTaBHUTh IIEJIM, BHIOMpATh M CO3[aBaTh AJTOPUTMBI JJIS PEUICHUS Y4YEOHBIX
MaTeMaTHYECKHUX MpooIem;




- IIOHMMAaTh CYIIHOCTh aJTOPUTMUYECKUX NPEANUCAHUM U yMETh JAEMCTBOBAaTh B COOTBETCTBUU C
MPEJI0KEHHBIM aITOPUTMOM;

- IOHUMAaTh U UCIOJIb30BaTh MAaTEMATUYECKUE CPEJCTBA HATJISIAHOCTH (PUCYHKH, YEPTEKHU, CXEMBI U
Ip.) s WUTFOCTPAlliU, HHTEPIPETaIlluH, apryMeHTAIHH;

- HaxoAWTb B pa3IWYHBIX HCTOYHUKAX HHOOPMALMIO, HEOOXOAUMYIO Uil  pELICHUS
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOM (opme; MPUHUMATh PEIIUT, B YCIOBUAX
HEINOJHOM 1 N30BITOYHOM, TOUHOHN U BEPOSITHOCTHOW MH(OpMaLInu;

- yCTaHaBNUBaTh MPUYUHHO-CICACTBEHHbIE CBS3U; CTPOUTH JIOTHUECKHUE PaCCYKICHUH,
YMO3aKI04eHNs (MHAYKTUBHbIE, IEAYKTUBHbIE U 110 AaHAJIOTUHN) U BBIBOJIBI;

- (hopMHUpOBaTh YUeOHYIO U OOIIE MOJIb30BATEIBCKYI0 KOMIIETEHTHOCTH B OOJIACTH MCIOJIb30BaHUS
nH(POPMAITMOHHO-KOMMYHUKAIMMOHHBIX TexHoNorui (MK -KOMIIETeHTHOCTH);

- BUJIETh MAaTEMAaTUYECKYIO 3a7]auy B IPYTUX JUCIHUILINHAX, B OKPYXKAIOIIeH KU3HU;

- BBIJIBUTATh TMIIOTE3bI IPU PEUIEHUH YUE€OHBIX 3aja4 U IOHUMAaTh HEOOXOAUMOCTh UX IPOBEPKU;

- IUIAaHUpPOBaThb W  OCYIIECTBIATH JIEATENbHOCTh, HAIMpPABJICHHYI0 Ha pelIeHue 3aaa4y
UCCIIEIOBATENBCKOIO XapaKTepa;

- BBIOMpaTh HanboJIee parMoHalIbHBIE U 2P (EKTHUBHBIC CIIOCOOBI PEIICHUS 3a/1a4;

- WHTEPIPETUPOBaTh MHPOpPMAIMK (CTPYKTypUPOBATh, NEPEBOANTH CIUIOIIHON TEKCT B TaOJHIly,
MPE3EHTOBATh MOMyUYEHHYI0 HHPOpMAIIHIO, B TOM uncie ¢ nomoiisio NKT);

- OIlCHUBATh HH(pOpMAIHIO (KpUTHIECKAs OI[EHKA, OIIEHKA JOCTOBEPHOCTH);

- YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U, BBICTPAUBATh PACCYXACHUS, 0000IICHUS;

KOMMYHUKAMUBHbBLE

- OpraHu30BbIBaTh Yy4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIbHOCTh C YYHUTEIEeM H
CBEPCTHHUKAMM: ONPEJENSTh LEIH, paclpeaeaTh (PyHKIMU U POJIM YUYACTHUKOB;

- B3aMMOJICIICTBOBATh M HAXOJIUTh 00IIHE crIOcOObl paboThl; paboTaTh B IPYyIIE: HAXOIUTH O0IIee
pelieHrne U paspemaTh KOHQIMKTHI Ha OCHOBE COTJIACOBAHMS MO3MLMN M ydy€Ta MHTEPECOB; CIyLIaTh
napTHépa; GopMyIUpOBaTh, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

- IPOTHO3UPOBATh BOZHUKHOBEHNE KOH(MIMKTOB PU HAJTMYUHU PA3HBIX TOUEK 3PEHHS;

- pa3pemiath KOHGIUKTHI HA OCHOBE YUETa HHTEPECOB U MO3UIINNA BCEX YYACTHUKOB;

- KOOPJAMHUPOBATh ¥ IPUHUMATh Pa3IUYHbIE IO3ULIUN BO B3aUMO/IEHCTBUN;

- apryMEHTUPOBaTh CBOI0 TIO3HMIMIO U KOOPAUHUPOBATH €€ C TMO3ULHUIMU TapTHEPOB B
COTPYJIHHUYECTBE NIPU BHIPAOOTKE OOIIETO PEIIEHUSI B COBMECTHOM JI€ATEIBHOCTH.

Ilpeomemmupoie:

— paboTath € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHHE, U3BJICUCHHE HEOOXOIUMON
uH(pOpMaIlMK), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIIM B YCTHOM M NMHCBMEHHOU pedH, MPUMEHSIS
MaTEeMaTHYECKyI0 TEPMUHOJOTHUI0O M CHUMBOJIMKY, HCIIOJNb30BaTh pA3JIMYHbIE SI3bIKM MaTeMaTHUKU
(coBecHBIN, CHUMBOJIMYECKUH, rpauyeckuii), 000CHOBBIBATH CYXKAECHUS, IPOBOAUTH KIIACCU(PHUKAIIHIO;

— BHaAeTh 0a30BbIM MOHATUIHBIM amnmapaToM: HUMETh NPEACTaBICHHE O 4uciae, JIpodbu, 00
OCHOBHBIX T€OMETPUUECKHX O0BEKTaX (TOUKa, MpsiMasi, JOMaHasi, yrojl, MHOTOYTOJIbHUK, MHOTOTPaHHUK,
KpYT, OKPY>KHOCTb);

— BBINOJHATH apuMeTHdyeckue npeoOpa3oBaHusl, MPUMEHATh HMX IS pEHIeHUs Y4eOHBIX
MaTeMaTHYECKHX 3a7a4;

— TOJIb30BAThHCS U3YUYCHHBIMH MaTeMaTHYeCKUMH (popMyIamu;

— CaMOCTOSITEJIbHO IPUOOpETaTh M NPUMEHATh 3HAHMS B PA3IMYHBIX CUTyalUsAX Ul PELICHUS
HECIJIOKHBIX MPAKTUYECKHX 3a/1a4, B TOM YHCJE C HMCIOJb30BaHHEM IPU HEOOXOAMMOCTH CIIPaBOYHBIX
MaTepUajoB, KAJIbKYJISITOPA U KOMIIBIOTEPA;

— TMI0JIb30BAaThCSl MPEIMETHBIM YKa3aTesleM SHIUKJIONEIUN U CIPAaBOYHUKOM Ui HAXOXKICHUS
uHpOpMaLnH;

- 3HaTh OCHOBHBIE CMOCOOBI MPEICTaBICHHUS M aHAllM3a CTATUCTUYECKHX NAHHBIX, YMETh peIlaTh
3aJa4M ¢ IOMOIIbIO Ilepedopa BO3MOKHBIX BAPUAHTOB;

- BBIMONHATH apudmMeTnyeckue MpeoOpa3oBaHUS BBIPAKECHUM, NPUMEHATH WX [UIsl pEIHICHUS
y4eOHBIX MaTeMaTHUECKUX 3aJ1a4 M 3a/1a4, BOSHUKAIOIINX B CMEKHBIX YUEOHBIX IIPEIMETaX;



- MNPUMCHATH HN3YUYCHHBIC TIOHATHUA, pE3yjabTaThel U MCTOJBI npu pelIcHUM  3aJa4
PAa3IMYHBIX pa3aciiIOB Kypca, B TOM 4YHUCIIC 3a/la4, HC CBOIAIINXCA K HCIIOCPCACTBCHHOMY IIPUMCHCHHUIO
HU3BCCTHBIX aJITOPUTMOB;

- CaMOCTOATCIIBHO HeﬁCTBOBaTB B CUTyalluH HCOHpeI[eHéHHOCTI/I IIpu PpCUICHUUN AKTYyaJIbHBIX IJIA
HHUX HpO6JI€M, a TaK¥KC CaMOCTOSATCIBbHO HWHTCPHIPCTUPOBATL PC3YJIbTAThl PCHICHUA 3aJad C YUCTOM
OFpaHquHHﬁ, CBs3aHHBIX C p€aJIbHbIMU CBOMCTBaAMH pacCMaTpuBaCMbIX IIPOLECCOB U SIBIICHHI.

Cooeporcanue yueonozo npeomema

1. Hamypanohule uucna u uyav (46 yacos)

Psan HarypanbHbix uMcen. J[leciThuyHas cucTeMa 3alUCU  HATypalibHbIX uyHcen. CpaBHEHUE
HaTypaibHbIX umcesl. Croxenue. 3akoHbl CioXeHMs. Bblunranue. PerieHne TEKCTOBBIX 3adad C
MOMOILBIO CJOKEHUS WM BBIUUTAHUS. YMHOXKEHHE. 3aKOHbl YMHOXKEHHUA. PacmpenenuTenbHbIA 3aKOH.
CrnoxeHre W BBIYMTAHHE YUCENl CTOJOMKOM. YMHOKEHHE Yuced CTONOMKOM. CTerneHb ¢ HaTypalbHBIM
nokaszatenemM. Jlenenue Haueno. PemieHne TEKCTOBBIX 3a4ady C MOMOUIbIO YMHOXKEHUS U JICJICHUS.
3anaun «Ha 4dactu». Jlenenue c ocratkoMm. UmucnoBble BblpaxkeHUs. HaxoxneHue AByX uMcen MO UX
CyMME M pa3HOCTH.

Lenb: 0000MHUTh U CHCTEMATH3UPOBATh 3HAHHUSA O HATYpPaJbHBIX YHCIIAX, 3aKPEMUTh U PA3BUTh
HaABBIKU apu(MeTHdecKuX NEHCTBUI ¢ HATypaTbHBIMU YHCIAMH.

Inanupyemvie pezyromamol:

— TOHMMAaTh OCOOCHHOCTH JACCATUYHON CUCTEMbI CUHCIICHHUS;

— OIKCHIBaTh CBOMCTBA HATYPAJIbHOTO PAJIA;

— YUTaTh U 3aIIMCHIBATh HATypaJIbHbIC YHCIIA;

— BIAJETh NOHATHUSMU, CBA3aHHBIMU C JIETUMOCTBIO HaTypaJIbHbIX YHUCEIT;

— BBIp@XAaTh YHCJA B SKBUBAICHTHBIX (hopMax, BIOMpas HanboJee MoIX0AAIIY 0, B 3aBUCIMOCTH OT
KOHKPETHOM CUTYallUH;

— CpaBHUBATh U YIOPSI0YMBATH HATYPAJIbHbIE YHUCIA;

— BBINOJIHATH BBIYUCIIEHUS C HAaTypajbHBIMU YHUCIIAMHU, BBIYUCIATH 3HAUCHHUS] CTEHEHEW, coderas
YCTHBIE Y MUCbMEHHBIEC PUEMBI BEIUUCIICHUN, TPUMEHEHUE KAJIbKYJISATOPA;

— ¢opMynupoBaTh 3aKOHBI ApUPMETUUYECKHX [IEHCTBUHM, 3alUChIBATh MX C TOMOINBIO OYKB,
mpeoOpa3oBbIBATh HAa HMX OCHOBE YHCIOBBIC BBIPAXKEHHS, MPUMEHATh HX palMOHATH3AINH
BBIYHCIICHHIA,

— yMeTh peuaTh 3aJauyd Ha MOHUMAaHHWE OTHOLICHHWH «OOoJIbIIe HA...», «MeEIlaHa Ha...», «0oJblle
B...», «MEHBIIIE B...», a TaKXe€ MOHUMAHUE CTAHJAPTHBIX CUTYaIllMil, B KOTOPHIX HCIOJIb3YIOTCS
CJIOBA «BCEr0», «OCTAJIOCH» M T.II.; TUIIOBBIE 3aJ]a4M «HAa YaCTW», HA HAXO0XKJACHHUE JIBYX YUCEN IO
UX CyMME U Pa3HOCTH.

2. H3menenue eenuuun (30 uacos)

[Ipsamas. JIyu. Otpe3ok. U3Mepenue oTpe3koB. MeTpuuecknue e AMHULIBI ITMHBI.

[IpencraBneHne HaTypalbHBIX YHCENl HA KOOPJAUHATHOM JyYe.

OxpysxHocTh U Kpyr. Cdepa u map. Yrisl. M3mepenue yriao. TpeyroabHUKY.

Yetreipéxyronbauku. Ilnomans npsmoyronphuka. Enunauiel  miomanu. [IpsaMoyrosibHbI
napamenenunen, O0bEM NpPAMOYroNbHOr0O Napayienenunena. Equauiel o0béMa. EnuHHIBI Macchl.
Enuuuiel Bpemenu. 3agauu Ha JBUKEHUE.

Henb: pacmuputh MpeacTaBieHuss 00ydaronmMxcsi 00 W3MEPEHUH TeOMETPUYECKHX BEIMYMH Ha
MpUMepe BBIUMCIICHUS IIOMaZe 1 00beMOB U CUCTEMATU3UPOBATh U3BECTHBIE UM CBEJECHUS O €IUHHIIAX
U3MEpEHMUS.

Inanupyemvie pezyromamol:

—  U3MEpATh C IOMOUIbIO JIMHEWKU U CPABHUBATDH JITMHBI OTPE3KOB;

— CTPOHUTH OTPE3KH 3aJaHHOU JIJTMHBI C IOMOILBIO JIMHENKN U HUPKYJIS;

— BBIpaXaTh OJIHU €IMHHULIBI U3MEPEHUS JUIMH OTPE3KOB Yepe3 Apyrue. IIpencrapniars HaTypaibHbIE
YyyClia HA KOOPAUHATHOM JTy4e;

— pacno3HaBaTb Ha 4YepTEkKax, PHUCYHKaX, MOJEISAX M B OKPYXAKIIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYpHI;



— wu300paxaTh TreoMeTpuyeckue (QUrypbl U UX KOHQUTYpallMM OT PYKH U C HCIOJIb30BaHHEM
YepTEKHBIX HHCTPYMEHTOB;

— pacmno3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOIBHOTO MapalljIe/IeUIe 1a;

— CTpPOUTH pa3BEPTKHU KyOa U MPSIMOYTOJILHOTO Mapalieenumea;

— OIpeaensTh MO JTUHEHHBIM pa3MepaM pa3BEPTKHU (QUTypHI JIMHEHWHBbIE pa3Mephl caMoil (GUTYPHI U
Hao00poT;

— U3MEpATh C MOMOIIBIO TPAHCHIOPTHPA U CPAaBHUBATH BEIUYUHBI yIioB. CTPOUTH YIJIBI 3aJaHHOU
BEJIMYMHBI C TIOMOINBIO TPAHCIOPTHPA. BeIpakaTh OJHU EIMHHIBI W3MEPCHHs YIJIOB dYepe3
IpyrHe;

— BBIYUCISITH IUIOIIAAU KBAJAPAaTOB M MPSIMOYTOJBHHUKOB, O0BEMBI Kyb0a U MPSAMOYTOJIBHOTO
napajuieNienumne1a, UCIoab3ysl COOTBETCTBYIOLIUE (OPMYIIBI;

— BBIpaXXaTh OJHU €AMHMIIBI U3MEPEHUS II0U[aAU, 00BbEMA, MacChl, BDEMEHH Yepe3 IPYTHE;

— pelmiaTth 3a7a4y Ha JABMKEHUE U Ha JBUKEHHE T10 PEKe.

3. enumocmov namypanonvix uucen (19 uacos)

CpoiictBa genuMmoct. [Ipuznaku nenumoctu. Ilpoctble u  cocraBHble uwncia. enurenu
HaTypanbHOro uncia. Hanbonpmmii obmuit nenurens. Hanmensiee od1iee kpaTHOE.

ens: copmMupoBaTh MpeCTaBICHUE O JEIUTEISIX U KPATHBIX, IPOCTHIX H COCTABHBIX YUCIIAX.

IInanupyemvie pe3ynvmameol uzyduenus no meme:

1. ¢popmynupoBath OomnpeneaeHus AeNUTENS U KPaTHOTO, MPOCTOTO U COCTABHOI'O YMCIIa, CBOWCTBA U
MIPU3HAKY JCITUMOCTH YHCEIT;

2. N10Ka3bIBaTh U ONMPOBEPTaTh YTBEPKACHUS O JETUMOCTH YUCET;

3. xnaccuuuMpoBaTh HaTypajbHbIEe ynciia (YETHbIE U HEUYETHBIE, [0 OCTaTKaM OT JAeNIeHUS Ha 3 U T.
IL).

4. Ooviknosennvle opoou (65 uacoes)

[Tonsitue npobu. PaBenctBo apobeit. 3amaum Ha apobu. I[lpuBenenwe npobeir k obOmEMy
3HameHatenmo. CpaBHeHue npoOeit. Crnoxenwe npoOeil. 3akoHBI clokeHUs. Bprauranue apoOei.
YMHOx)eHue apobei. 3akoHbl yMHOXKeHus. Jlenenue npoOeii. HaxoxkaeHrne 4acT 1EI0ro M IejIoro 1o
€ro 4acTH.

3amaun Ha coBMecTHYIO paboty. [lonsTue cmemannoi npodu. CiaokeHHe CMENIaHHBIX IPOOCH.
Brruntanue cMemaHHbIX ApoOeld. YMHOXKEHHE U JelIeHHe CMEIIaHHbIX Apo0ei.

[IpenacraBnenne apoOeit Ha KoopauHaTHOM Jyde. [lmomane mnpsmoyroiasHuka. OO0BEM
MPSIMOYTOJIBHOTO MapasuieienuIe ia.

[lenp: MO3HAKOMHUTH OOYYAIOIIUXCS C TMOHATHEM NpoOu B 00BEMe, JOCTATOYHOM ISl BBEICHUS
JECSITHYHBIX APOOCH.

lInanupyemvle pe3yromamsl usyueHus no meme.

— mpeoOpa3oBBIBATH OOBIKHOBEHHBIE IPOOH C IIOMOIIEI0 OCHOBHOTO CBOMCTBA JIPOOH;

— TPHUBOJUTH APoOU K 00IIIeMy 3HAMEHATENI0, CPAaBHUBATh U YIIOPSAIOUNBATH UX;

— BBITIOJHATH BBIYUCIICHUS C OOBIKHOBEHHBIMU JAPOOSIMU;

— 3HATh 3aKOHBI APUPMETHUECKUX JACUCTBUN, YMETh 3aMHUCHIBATh UX C MIOMOIILI0 OYKB U MIPUMEHSITh
WX JUTsl palliOHATN3aI[MU BEIYUCIICHU;

— pemiarth 3a7a4d Ha IpoOH, HA BCE NEHCTBUS C OPOOSMHU, Ha COBMECTHYIO paboOTy; BBIpakaThb C
MOMOIIIBIO Ipo0Oel CAHTUMETPHI B METpPax, paMMbl B KHWJIOTpaMMaX, KUJIOTPAMMbI B TOHHAaX U T.
IL.;

—  BBITIOJIHATH BBIYUCIICHUS CO CMEIIAaHHBIMU JAPOOSIMH;

—  BBIUUCIATH IJIOMIAh IPSIMOYTOJIbHUKA, 00BEM MPSMOYTOJILHOTO MapajuIeeIuIe 1a;

— BBITNIOJIHATH BBIYUCIICHUS C IPUMEHEHHEM Apo0eit;

— TMPEeACTaBIAThH APOOU HA KOOPIAUHATHOM JIy4Ye.

5. lHenwie uucna (38 uacoe)

OtpunatenbHbie 1enble yncia. [IporuBononoxknoe yuciao. Moaynp uncia. CpaBHEHHE IIEIIBIX
gyucen. CloXXeHHe IeNbIX 4YHCeN. 3aKOHBI CIOXKEHHsS LeNbIX 4YHcel. Pa3HOCTh 1eNbIX YHCEll.
IIpousBenenue 1enbix yncen. YactHoe Lenbix yucen. PacnpenenuTenbHblil 3akoH. PackpeiTe ckoOOK U



3aKIII0YeHNE B CKOOKH. JIeWiCTBUS ¢ CyMMaMHU HECKOJIbKHX ciaraeMbix. [IpefcraBienne nespx 9ncelnn Ha
KOOpJMHATHOM OCH.
OcHOBHas LI€JIb — HAYYMUTh y4alluxcsl paboTaTh CO 3HAKaMH, TaK KakK apudMeTudeckue AeUCTBUA
HaJ UX MOJYJISIMU — HATypaJIbHBIMHU YHCJIAMH — YXKE XOPOILO YCBOCHBI.
OcHOBHas 11eJIb — BOCCTAHOBUTH HaBBIKM PaOOTHI ¢ HATypaJbHBIMU M PallMOHAJIBHBIMHM YHCIAMHU,
YCBOMTD MOHSATHSI, CBA3aHHBIE C PONOPLMSMH U TPOLIEHTAMH.
6. Pauuonanvuvie uucaa (40 uacos)

OtpunarensHeie Jpoou. PannonansHable uyncna. CpaBHEHHE pallMOHaIbHBIX dyncen. CloXeHue U
BbIUMTaHUE ApoOel. YMHOXEHHE U JieleHue ApoOei. 3aKOoHbl CIOXKEHHs] U yMHOkeHus. CMelnlaHHbIe
ApoOu MPOU3BOJIBHOIO 3HaKa. V300pakeHue pallMOHAIbHBIX YMCET Ha KOOPAWHATHON OCH. YpaBHEHMS.
Pemenne 3a1a4 ¢ TOMOIIBIO YPaBHEHH.

OcHoOBHasl 1eTb — JOOMTHCA OCO3HAHHOI'O BIIAJCHMS LIKOJbHUKAMHM apU(PMETHYECKUX IEeHCTBHH
HaJl pallMOHaJIbHBIMU YHCIIAMHU.
lInanupyemvie pezyromamoi:
— (opMmynupoBaTh M 3allUCBIBaTh C IOMOIIBIO OYyKB CBOMCTBAa JAEHCTBMM C palMOHAIbHBIMU
qHCcllaMH,
— TPUMEHSATH AJI1 IpeoOpa30BaHus YHCIOBBIX BBIPAXKECHUH;
— CpaBHHBAThH U yNOPSAIOYUBATH PALIMOHAIBHBIE YHCIIA, BBIITOJIHATH BBIYMCICHUS C PALIMOHAIIBHBIMU
YHClIaMU.
— TPUBOAUTH NMPUMEPHI UCIIONB30BAHMS B OKPYKAIOIIEM MHUPE MOJIOKUTEIbHBIX U OTPULIATEIbHBIX
qrcen (TeMIieparypa, BBIUTPBILI — IIPOUTPBIL, BBIIIE — HUXKE YPOBHSA MOpS U T. I1.);
— M300pakaTh TOYKaMHU KOOPAWHATHOM MPSMOIA MOJIOKUTENbHBIE U OTPUIIATEIbHbIE PAllIOHAIBHBIC
qucia.
— XapaKTEepU30BaThb MHOYKECTBO LIEJIBIX YNCEN, MHOKECTBO PAllMOHAJIbHBIX YNCEN,
7. /Ipoou (90 uaca)

OtHomenue yncen U BeanunH. Macmra0. [lenenue uncia B 3ajaHHOM oTHomeHuu. [Iponopuunn.
IIpsamas u oOpaTHas mpomnopuuOHaNbHOCTh. [loHATHE O mpoueHTe. 3ajaud Ha MpoueHTh. Kpyrosbie
quarpaMMbl. 3agayd Ha TepeOop BCEeX BO3MOXKHBIX BapvaHTOB. BepositTHOCTh coObiTHA. [loHsTHE
MOJIOKUTEIBHON NecATUUHON ApoOu. CpaBHEHHE IMOJIOKUTENBHBIX JECATUYHBIX Apobeil. CroxeHue u
BBIUUTAHUE JIECATHUYHBIX ApoOeil. IlepeHoc 3amaroil B MONOKUTENFHON NECATHYHON IpOOH. Y MHOKEHHE
MOJIOKUTEBHBIX JECATHUHBIX OpoOei. [leneHne MOJOXKHUTENbHBIX AECATHUHBIX Opodeit. [lecaTnunble
npobu u mnpoueHThl. Jlecstuunbie apoOu  mro0oro 3Haka. [lpuOmmkeHue JECATUYHBIX IpoOeH.
[TpubnnxeHne cymMmbl, pa3HOCTH, TPOU3BEJCHNUS U YACTHOTO JIBYX YHCEIL.

PaznoxeHne monoxXuTenbHOM 0OBIKHOBEHHO! IPOOH B KOHEUHYIO JIECITUYHYIO IPOOb.

beckoHeuHble  mepuoMUECKHE  JlecsATHUYHbIe  podu.  Hemepmoguueckue  OeCKOHEUHbIE
nepuoMveckue JecsTuyHble  Apobu. JlmmHa otpeska. JlnmHa okpyxHOcTH. [lnmomans kpyra.
KoopnunatHas ock. JlekapToBa cucTteMa KOOpAWHAT Ha MIIOCKOCTH. CTonOuaTbie JuarpaMMbl U TpauKH.

OcHOBHas 11€J1b — BBECTH JCHCTBUTENbHBIE YHCIIA, HAYUYUTh YYalUXcs AEUCTBUSM C JECATUUHBIMU
ApoOsSMU U TPUOIINKEHHBIMU BBIYUCICHUSIMH.

LInanupyemvie pesyriomameoi:

- MOAenupoBaTh B rpaduyeckod, mpeaMeTHOH (opMe NOHATUS M CBONCTBA, CBS3aHHBIE C
MOHSATHEM OOBIKHOBEHHOH JIpO0OH;

- (opMynupoBaTh, 3alMCHIBaTh C MOMOIIBIO OyKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM IpoOH,
npaBujia IeUCTBUM C OOBIKHOBEHHBIMU APOOSMU;

- IpeoOpa30BbIBaTh OOBIKHOBEHHBIE APOOH, CPABHUBATH U YIOPSIOUUBAThH UX;

- BBITIOJTHATH BBIYUCIICHHUS ¢ OOBIKHOBEHHBIMH JPO0sSMHU;

- YUTaTh U 3aMUCBIBATh AECATHUUHBIE IPOOH;

- TpPEICTaBIsATh OOBIKHOBEHHbIE JpOOM B BHJAE JECATUYHBIX M JECSATHUUHBIE B BHJE
OOBIKHOBEHHBIX; HAXOJIUTh JECATUYHbIC MPUOIMKEHHs OOBIKHOBEHHBIX JpO0OeH;

- CpPaBHUBATh M YIOPSAIOYHMBATH JECATHUYHBIC IPOOH. BBHIMOTHATH BBIUMCICHUS C JECATHUYHBIMU
TPOOsSMU;

- HCIIONIb30BaTh SKBHUBAJICHTHBIC MPEICTABICHUS JAPOOHBIX YHUCEN NpPU WX CPaBHEHUHU, NPHU
BBIYHCIICHUSX. BBINOIHATS IPUKHUIKY U OLIEHKY B XOJI€ BEIYACIICHU;



- O0BSCHATD, YTO TAKOE MIPOLIEHT;

- MPEACTaBIATh MPOIEHTHI B BUAE ApoOeil u npobu B BHIE MPOHEHTOB. OCYIIECTBIATh MOUCK
unpopmanuu (B CMMU), coxepkamieil naHHBbIE, BBIpa)KEHHBIE B TPOLEHTAX, MHTEPIPETHPOBATH HX.
[TpuBOIUTE MpUMEPHI HCTIOIH30BAHMS OTHOLIECHUI HA MPAKTHKE;

- pemath 3aa4u Ha IPOLEHTHI U ApoOU (B TOM UYHUCIIE 33/1a4U U3 PEaIbHOM MPAKTUKH), UCIIOIB3YS
pU HEOOXOJUMOCTH KaJbKYJSTOP; HMCIONb30BaTh MOHSITUS OMHOUleHUs W Nponopyuu TpPU pPeUIeHUH
3ajady;

- aHAJIM3WPOBATh W OCMBICIMBATh TEKCT 3aJayd, nepedopMmyiaupoBaTh yCIOBUE, H3BIEKATh
HEOOXOMMYI0 WH(POPMAIMIO, MOAETHPOBATH YCIOBHE C TIOMOIIBIO CXEM, PHUCYHKOB, pEalbHBIX
MPEIMETOB; CTPOUTH JIOTUYECKYIO LIEMOUYKY PACCYXJACHUN; KPUTUYECKU OLICHUBATH MOJTYYCHHBIN OTBET,
OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBETCTBUE YCIIOBHUIO;

- TIPOBOJIUTH HECJIOKHBIE MCCIIEOBAHUS, CBA3AHHBIE CO CBOMCTBAMM JPOOHBIX YHCEI, OMHPAsCh
Ha YHCJIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIE C UCIIOJIb30BAHUEM KaJIbKYJISATOPA, KOMIBIOTEPA).

8. Buiparicenusn, moxcoecmea, ypasnenus (22 uaca)

UYucnoBbie BEIpakeHUs ¢ iepeMeHHbIMU. [IpocTelime mpeodpa3oBanus BEIpaKeHU. Y paBHEHHE,
KOpeHb ypaBHeHUs. JIuHeliHOe ypaBHEHHUE C OJHOM MepeMEeHHOH. PerieHne TEKCTOBBIX 3a/a4 METOJIOM
cocTaBieHUs ypaBHEHUH. CTaTUCTUYECKHE XapaKTEPUCTHKHU.

OcHoBHast 1eb - CUCTEMAaTH3UPOBaTh U O00OOWIMTH CBeAEHHS O MpeoOpa3oBaHUIX
anreOpanvyecKuX BbIPaKEHUI U PEILIEHUN YPaBHEHUH C OTHOM IIEPEMEHHOM.

9. @ynkyuu (11 uacos)

Oyukius, obmacte omnpeaeneHus (yHKUWU. Bbraucrnenue 3HadeHUd (QyHKIUH 10 Gopmyie.
I'padux bynkmum. [Ipsmas nmponoproHaaIbHOCTE U €€ rpaduk. Jlunelinas GyHkIus u ee rpaduk.

OcHOBHas 1IeTb - O3HAKOMHUTH YYAIIMXCS C BOXHEUIIMMHU (YHKIIMOHATHHBIMHU TOHATHAMHU U C
rpadukamMu MpsMOi MPOMOPLMOHAIEHOCTH U JIMHEWHOH (yHKIIMK 0011ero BUA.

10. Cmenens ¢ namypanvhvim nokazamenem (11 uacos)

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeleM U ee cBoiicTBa. OnHowieH. OyHkuum y = x2, y = X3I/I ux
rpaduKu.
OcHOoBHAs 1eJib — BBIPA0OTaTh YMEHHE BBIMOJIHATH JCHCTBUS HAJI CTEMEHAMH C
HATYpaJIbHBIMU TIOKA3aTEISIMHU.
11. Muozounenwt (17 uacos)
Muorounen. CnoxeHue, BBIYUTAaHUE M YMHOKEHHUE MHOTOWICHOB. Pa3iioxkeHre MHOTOYJICHOB Ha
MHOXHUTEIH.
OcHoBHas 11leThb — BBIPAOOTaTh YMEHHUE BBINOJHSATH CIOXKEHHUE, BBIYMTAHUE, YMHOXXCHHE
MHOTOYJICHOB M Pa3JIOKeHHUE MHOTOWJICHOB HA MHOXKHTEIIH.
12. @opmynvt cokpauwiennozo ymnosxncenus (19 uacoe)

dopmynsl (a + b)2= a2 + 2ab + b2, (a=x b)3= a3 + 3a2b + 3ab2 + b3, (axb) (aziab + b2) = a3 + b3.

[Tpumenenue GopMyI COKpAIIEHHOTO YMHOKEHUS B IPe0Opa30BaHUSAX BbIPAKEHUH.
OcHOBHas 11€J1b — BBIPAOOTAaTh YMEHHE NMPUMEHATh (OPMYJIbl COKPAIIEHHOIO YMHOXKEHUS B
peoOpa30BaHUAX LEJbIX BRIPAKEHU B MHOTOUJIEHBI U B Pa3JI0)KEHUH MHOTOUJICHOB HA MHOYKUTEIIH.
13. Cucmemul nuneiinvix ypasuenuit (16 uacos)
Cucrema ypaBHeHul. PenieHue cucteMsl AByX JIMHEHHBIX YPaBHEHUH C IByMSl IEPEMEHHBIMU U €r0
reoMeTpUUYECKasl MHTEPIIpETalys. Penienre TeKCTOBBIX 3a7ja4 METOJJOM COCTABJICHUSI CUCTEM YPABHEHHH.

OcHOBHas 1IeNb - 03HAKOMHUTH YUaIIUXCs CO CIIOCOOOM PEIIeHHs CHCTEM JIMHEHHBIX YpaBHEHUH C
JBYMs IIE€PEMEHHBIMH, BBIPA0OTAaTh YMEHHUE PElIaTh CUCTEMbl YPABHEHUH U NPUMEHSTh UX MPU pEeILIEHUH
TEKCTOBBIX 3aJ1au.

14. Hauanvnwie ceomempuyeckue ceedenus (10 uacos)

[pocreiimme reomerpuyeckre GUTYpHL: IpsMasi, TOUKa, OTPE30K, JIyd, yroi. [loHsTHe paBeHCTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTpe3KOB M yrioB. M3MmepeHHe OTpE3KOB, AJIMHA OTpe3Ka.
W3mepenue yrioB, rpaaycHas wMepa yrina. CMexHble W BEpTUKaJIbHBIE YIJIBI, WX CBOMCTBA.
[lepnieHauKyISIpHBIE IPSIMBIE.

OcHOBHas 11eJIb - CUCTEMAaTU3UPOBaTh 3HAHUS O0YYalOIIMXCS O MPOCTEHIINX MeOMETPUUYECKHUX
¢durypax u ux CBOMCTBaxX; BBECTHU OHSATHE PaBEHCTBA QUTYP.
15. Tpeyzonvnuxu (17 uacoes)



TpeyronbHuk. IIpu3Haku paBeHCTBa TPEYroJIbHUKOB. Ilepnenaukyisip K npsmoil. Mennansl,
OMCCEKTPUCHl U BBICOTHI TPEYroiibHUKA. PaBHOOEIPEHHBIN TPEyrojbHUK M €ro CBOWMCTBA. 3agaud Ha
MMOCTPOEHUE C TTOMOIIBIO IIUPKYJIS U TUHEHKHU.

OcHOBHas 1elb - BBECTH INOHATHE TEOPEMBbI; BBIpAOOTaTh yMEHHE JOKa3bIBaTh PAaBEHCTBO
TPEYTOJILHUKOB C TMOMOIIBI0 M3YYEHHBIX MPHU3HAKOB; BBECTH HOBBIA KJIACC 3aJ]ad — Ha MOCTPOCHUE C
MOMOIUIBIO IIUPKYJIS U TUHEHKH.

16. Iapannenvusie npamoie (13 uacos)

[Tpu3Haky mapauieIbHOCTH MPAMBIX. AKCHOMa MapalljieNbHbIX TpsaMbIX. CBONCTBA MapaielbHbIX
MPSIMBIX.

OcCHOBHas 1I€Tb - BBECTH OJHO M3 BXHEUIINX MOHSATHH - MOHITHE MapajljIe/IbHBIX MPSMBIX; AaTh
MepBOE MpeJCTaBiIeHHEe 00 aKCHMOMax M aKCMOMAaTHYE€CKOM METOJ€ B T€OMETPHH; BBECTU aKCHOMY
napajuieNbHBIX MPSIMBbIX.

17. Coomnowenusn mexicoy cmoponamu u yznamu mpeyzoavHuka (18 uacoe)

Cymma yrnoB TpeyroidbHuka. COOTHOILIEHHE MEXAYy CTOPOHAMH M YIJIaMH TpPEyTroJbHHKA.
HepaBenctBo tpeyronpHuka. I[IpsiMoyrosibHble TPEyrOJIbHUKH, X CBOMCTBA M MPU3HAKH PABEHCTBA.
Paccrosinue oT Touku 10 mpsMoil. PaccrosiHume MexAy mnapauienbHbIMH TpsMbIMU. [locTpoenue
TPEYTOJILHUKA 110 TPEM DJIEMEHTaM.

OcHOBHas 11eJIb - PACCMOTPETh HOBbIE HHTEPECHBIEC U BaXKHBIE CBOMCTBA TPEYTOJIHLHUKOB.

18. Payuonansvnuie opoou (23 uaca).

Pammonaneubie BeIpaxkeHus. OcHOBHOE cBOMCTBO npobu. Cokpamienue apooOeit. CrokeHue u
BBIUMTAaHUE ApoOel ¢ OJMHAKOBHIMH 3HAMCHATEISIMH. YMHOXKEHHE Ipobeil. BosBemenune npodu B

. . k
ctenenb. Jlenenue npo6eit. [IpeoOpazoBanue panoHanbHbIX BeIpakeHui. OyHKIMSA y= — U ee rpaduxk.
X

19. UYemwipexyzonvnuku (14 uacoes).

MHOroyrojabH1K, BBIIYKJIBII MHOIOYTOJBHUK, YEThIpEXyroibHUK. CyMMa yIJIOB BBIIYKJIOTO
MHOI'OyTrOJbHUKA. BrnucaHHble ¥ ONHMCaHHbIE MHOTOYTOJIBHUKU. [IpaBuiibHBIE MHOTOYTOJIBHUKHU.
[Tapannenorpamm, ero cBOMCTBa U pu3Haku. [IpsMoyronbHUK, KBagpaT, poMO, UX CBOMCTBA U IPU3HAKH.
Tpamneuusi, cpeHss JIMHUS Tpaneuuu; paBHoOeapeHHas Tpanerus. OceBas U HEHTpaIbHa CUMMETPHSL.

20. Keaopammuuwie kopnuu (19 uacos).

Pammonaneubie uucna. HppanuoHanbpHble 4YHucIa. ApUOMETHUCSCKHH KBaJpaTHBIM KOPEHb.
VpaBHenue x*=a. ®ynkius v=+x u ee rpadpuk. KpagpaTHblii KOpeHb M3 HPOM3BENEHHS U IPOOH.
KBanpaTHblii kOpeHb W3 cTeneHu. BriHeceHue oOIIero MHOXHUTENs HW3-M0J 3Haka KopHsA. BHecenue
MHOJKUTEJS 1101 3HAK KOPHSI.

21. IThowaow (14 uacoes).

[lonsiTve 1iomanM  MHOroyrojpHuka. [lmomanu  nmpsAMOyrojbHHKa, —[apajienorpaMmma,
TpeyrojabHUKa, Tpaneuu. Teopema [Tudaropa.

22. Keaopammnuwie ypasnenusn (21 uac).

Omnpenenenue KBaapaTHOrO ypaBHeHUs. HenosiHble KBaJpaTHbIE ypaBHEHUs. PellieHne KBaapaTHbIX
ypaBHEHHI BBIJICIIEHUEM KBaJpaTa IBy4WwieHa. Perienne KBaJpaTHeIX ypaBHEHU 1o ¢opmyre. Pemenue
3aJa4 C TOMOUIbIO KBaJpaTHBIX ypaBHeHUH. Teopema Buera. Pemenue ApoOHBIX pallMOHATBHBIX
ypaBHEeHUM. ['padudeckuii crmocod peneHus ypaBHCHHIHA.

23. Iloooonwie mpeyzononuxu (20 uacos).

[TomoGuble TpeyrombHukd. [Ipu3Haku mOMO0MS TpeyronbHUKOB. llpuMeHeHune momodus K
JI0Ka3aTeJIbCTBY TEOPEM M pelieHuto 3aaad. CHHyC, KOCHHYC U TaHT'€HC OCTPOro yria MmpsMOyTrOJbHOTO
TpEeyrojJbHUKA.

24. Hepasencmea (20 uacoes).

YucnoBsle HepaBeHCcTBa. CBOMCTBA YMCIIOBBIX HepaBeHCTB. CIIOXKEHME U YMHOKEHUE YMCIIOBBIX
HEpaBeHCTB. UMCIOBBIE NMPOMEKYTKH. PenieHne HepaBeHCTB ¢ OJHOM NepeMeHHOM. Pemienue cucrem
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

IInanupyemvie pesynomamol.

—(hopmynupoBaTh CBOWCTBAa YHCIOBBIX HEPAaBEHCTB, WJUIIOCTPUPOBATh UX Ha KOOPAUHATHOMN
MPSIMOM, 10Ka3bIBaTh aNreOpanvyecKy;

—IPUMEHSTHh CBOMCTBA HEPABEHCTB IIPU PEILICHUH 3a/1ay;



—pacro3HaBaTh JUHEHHbIE U KBaJpaTHbIE HEPABEHCTBA,

—peuaTh TUHEIHbIe HEPaBEHCTBA, CUCTEMBI INHEHHBIX HEPABEHCTB.

25. Okpyscnocmo (17 uacos).

B3anmHoe pacnonokeHue npsmMoil 1 OKpyKHOCTH. KacarenbHas K OKPYXKHOCTH, €€ CBOWCTBO U
npu3Hak. L{eHTpanbHblid, BIMCAHHBIN YTJIbl; BETUYMHA BOIUCAHHOTO YIJIa; IBYX OKPYKHOCTEH; paBeHCTBO
KacaTelIbHbIX, MPOBEJICHHBIX M3 OAHOW TOYKU. MeTpuyecKue COOTHOIICHUSI B OKPYKHOCTH: CBOMCTBa
CEeKYIIMX, KacaTelbHbIX, XOpA. OKpyXKHOCTh, BIHMCAHHAs B TPEYTOJbHUK, U OKPYKHOCTb, OMUCAHHAs
OKOJIO TpEYyroyibHUKa. BrucaHHble W ONUCAaHHBIE YETHIPEXYTOJbHUKH. BrucaHHbie M ONMUCaHHBIC
OKpPY>KHOCTH MPABUILHOTO MHOTOYTOJIbHUKA.

26. Cmenenn c uenvim nokazamenem. Inemenmuvt cmamucmuxu (11 uacos).

CreneHb ¢ LeNbIM OTPHUIATENBHBIM TOKa3aTesneM. CBOMCTBA CTENEHU C IIEJIBIM IOKa3aTeseM.
CrangaptHelii Bujx uucia. JledicTBus Hajx NpUOMMKEHHBIMU 3HadeHHssMU. COOp M TpyNIHpOBKa
CTaTUCTUYECKUX JaHHBbIX. HarmsgHoe mpencTaBieHue cratuctudeckol uHpopmanuu. Kpyrosbie
JUarpaMMbl, TIOJIMTOH, TUCTOTpamMMa.

27. Keaopamuunasa gpynxyusn (11 uacos)

[Monsitre ¢ynknuu. O6nacTh ompesesieHus U 00yacTh 3HaueHui (yHKIuU. CBoiicTBa (DYyHKITUH.
KBanpaTHblii TpexuneH u ero KopHH. Pa3nokeHue KBaJpaTHOTO TpeXwieHa Ha MHOXHUTENTH. PemieHue
3aJa4 IyTeM BBIJIEJICHUS KBaJlpaTa JBY4YJICHA U3 KBAJAPAaTHOTO TPEXUJICHA.

28. Bekmopwt (9 uacos)

IlousTue BCKTOpaA. KOJIJII/IHCapHI)IG BCKTOPBGI. COHaHpaBJICHHI)Ie 1 IPOTHUBOIIOJIOKHOHAIIPABJICHHBIC
BCKTOPBHI. CrnoskeHre U BEIYUTaHHUE BCKTOPOB. YMHOXEHUE BCKTOpa HAa YHCJIO.

29. Keaopamuunasn ¢pynkuyus (11 uacos)

@ynkuus, e€ rpapuk u cBoiictBa. I'padmku dynkuumiium . IloctpoeHne rpaduka KBaapaTUIHON
¢yukuuu. Ilpocreiimme mnpeoOpazoBanus TpadukoB ¢yHkuuid. Crenennas ¢ynkuus. Kopens n-it
CTEICHHU.

Hononnumenvro: JlpooHo-nuneliHas ¢yakmus u e€ rpaduk. CreneHb C  palMOHAIBHBIM
MoKa3aTeseM.

30. Memoo koopounam (12 uacoe)

Koopnunater Bektopa. Ilpocreiimme 3amaunm B KoopAuHaTax (HaXxOKICHUE CEpEelMHBI OTpe3Ka,
paccTosHUS MEXJy TOYKaMH, JUIMHbI BEKTOpa MO 3aJaHHBIM KOOpAMHATaM). YpaBHEHUE OKPY>KHOCTH.
VYpaBHEHHE TPSIMOM.

31. Ypaeuenus u nepasencmea c 00noii nepemennoii (14 uacoes)

Ilenoe ypaBHeHHe U ero KopHU. /[poOHbIe panoHanbHbIE YypaBHeHUs. HepaBeHcTBa BTOpO CTENEHU
C OJHOM IepeMeHHOW. PelieHne HEpaBEeHCTB BTOPOM CTENEHUM C OAHOW INepeMeHHOW. Pemienue
HEPABEHCTB METOJIOM MHTEPBAJIOB.

Llononnumenvro:HexoTopble MPUEMBI PEIICHHUS LIEJIbIX YPABHEHUI.

32. Coomnouwienue mexncoy cmoponamu u yziamu mpeyoiavhuka. Ckanapuoe npou3eedenue
eexmopoes (13 uacos)

CuHyC, KOCHMHYC, TaHI€HC KOTaHreHC yrja. COOTHOLIEHHE MEXIy CTOPOHaMH U YyIJlaMH
TpeyroiapHuka. CKansipHOE IPOU3BEICHUE BEKTOPOB.

33. Ypaenenusn u nepasencmea c 0eymsa nepemennvimu (17 uacos)

VYpaBHeHHEe C JByMs TNEepeMEHHBIMH H ero rpaduk. ['paduueckuii crmocod pemIeHus CHCTEM
ypaBHeHHH. Pemenue cucreM ypaBHEHMH BTOpPOHM CTemneHH. PemenHue 3agad ¢ IOMOILBIO CHUCTEM
ypaBHEHHH BTOpol creneHu. HepaBeHcTBa ¢ aBymsi mepeMeHHbIMU. CHCTEMBl HEPaBEHCTB C JIByMs
IIEPEMEHHBIMH.

Llononnumenvro: HekoTopble NPUEMBI pELICHUS CUCTEM YPABHEHWM BTOPOM CTENEHU C IBYMs
IIEPEMEHHBIMH.



34. /[nuna oxkpyrcnocmu u niaouwiaos kpyza (12uacos)

IIpaBuibHBIE MHOTOYrOJIBHUKH. OKpY)KHOCTb, BIIMCAaHHas B MHOIOYTOJBHHUK. OKpY»KHOCTB,
ONMCaHHasi OKOJO MHOroyrosibHMKa. JlnuHa oxpyxkHocTH. Ilnomans kpyra. Paguyc BHHMcaHHOW H
OIMCAaHHOW OKPYKHOCTH.

35. Ilpozpeccuu (15 uacos)

[TocnenoBarenpHOCTH. Apudmerndeckas mnporpeccusi. dopmyna n-ro uieHa apudMeTHdecKoit
nporpeccuu. CymMMa TEpBBIX N YJICHOB apH(METHUECKOW mporpeccuu. 'eoMeTpudeckas MporpeccHs.
dopmyna n-ro ujgeHa reoMmerpuueckod mnporpeccur. CyMMa NEpBBIX N YJIEHOB TI'€OMETPHUECKOMN
nporpeccuu. beckoHeuHo yObIBarole reoMeTpUIECKHE POTrPECCUH.

Jlononnumenvro: Metoa MaTeMaTHIECKON MHTYKITHH.
IlpumepHvie pezyromamol:

- IPUMCHATL HWHIACKCHBLIC O603Ha‘leHI/I$I, CTPOUTb PCUCBLIC BbLICKA3BIBAHHA C HCIIOJIb30BAHUCM
TCPMHHOJIOIUH, CBSI3aHHOM C IMOHATHEM MMOCJICAOBATCIBHOCTH,

— BBIYUCIIATH YWICHBI MOCIEA0BATEIHLHOCTEH, 3aJaHHBIX (OPMYIION T-TO YjieHa WIN PEKypPEHTHON
bopmyoi;

— YCTaHaBJIMBATb 3aKOHOMCEPHOCTH B IIOCTPOCHUU IIOCICHAOBATCIIBHOCTH, C€CJIN U3BCCTHBI IICPBBIC
HECKOJIBKO €€ YJICHOB,

— M300pakaTh YWICHBI [10CIEI0BATEILHOCTH TOUKAMHU Ha KOOPIMHATHOM MJIIOCKOCTH;
— pacro3HaBaTh apu(PMETHUECKYIO U TEOMETPHUECKYIO TPOrPECCUU IPHU Pa3HbIX Coco0ax 3aAaHus;

— BBIBOJUTH Ha OCHOBE J0Ka3aTENbHBIX PACCyKACHUHN (HOpMyJIIbl 00IIEero wieHa apupMETHIECKON U
reOMETPUUECKOW TPOrPeccHif, CyMMbI TEpPBBIX N YJICHOB apu(METHYECKOW U TI'eOMETPUYECKOil
MIPOrpeccuii; pemaTh 3a1a4u C UCIOJIb30BAaHUEM 3THX (HOpMYIT;

— paccMaTpuBaTh MpPUMEPbl U3  pealbHOM  KM3HHM, WUIIOCTPUPYIOIIME H3MEHEHHE B
apumeTnyeckol mporpeccud, B TI'€OMETPHUYECKOW IPOrpeccuu; H300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH IpauuecKy;

— peliaTh 3aJaud Ha CJIOXHBIE HPOLEHTHl, B TOM YHCIE 3aJaud W3 pealbHON NPaKTHKU (cC
UCIIOJIb30BaHUEM KaJIbKYJIATOPA).

36. /leusicenue (9 uacos)
ITonsitne nBrxkenus. [lapamnensHeiii nepenoc. IloBopot. CBoMCTBA NBUKEHHUS.
37. Dnemenmul Komounamopurku u meopuu eepoamnocmeii (13 uacoe)

[Ipumepsl komMOuMHaTOpHBIX 3axad. IlepecranoBku. Pasmemenus. Couertanus. OTHOcUTENbHAas
4acToTa CIy4yailHOro coObITHA. BEposSTHOCTh paBHOBO3MOXHBIX COOBITHIA.

Hononnumenvno: CnoxeHne 1 yMHOXKEHHE BEPOSITHOCTEH.
IInanupyemvie pe3yromamoi:

- H3BJICKATh I/IH(l)OpMaI_[I/IIO nu3 Ta6.]'H/III U auarpaMm, BBIIIOJHATE BBIYUCIICHUSA I10 TaOINYHBIM
AaHHbIM, CpaBHUBATb BCJIIMYHUHBI, HAXOJUTH HanOOJBIINE U HANMEHBIIINE 3HAYEHUS U Aap.;

- BBITIOJIHATH C60p I/IH(l)OpMaHI/II/I B HCCJIIOKHBIX ClIy4dasaX, MPEACTABIIATH I/IH(i)OpMaHI/IIO B BUJEC
Ta6JII/II_I H JuarpamMm, B TOM YUCJIC C TIOMOMIIBIO KOMIIBOTCPHBIX IPOTrpaMM;

- IPUBOJIUTH TIPUMEPHI CITyUYaWHBIX COOBITHI, TOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHIA;

- CpaBHHUBATh IIAHCHI HACTYIUICHUS! COOBITUH; CTPOUTH peueBble KOHCTPYKIUH C UCTIOIb30BaHUEM
CJIOBOCOUYETAHUM 00Jiee BEPOSITHO, MAJIOBEPOSTHO U Jp;

- BBIIIOJIHATH Hep660p BCCX BO3MOKHLBIX BAPUAHTOB JIA IEPECUCTA 00BEKTOB HIIH KOM6HHaHHﬁ,
BBIJCIIATH KOM6I/IHaHI/II/I, OTBCYHAIOIIUEC 3a1aHHBIM YCIIOBUSM;



- HpI/IBOIII/ITB HpI/IMCpBI KOHCYHBIX H 6CCKOH6‘~IHI)IX MHOXKCECTB. HaXOI[I/ITB O6'I)€I[I/IH€HI/IG 158
nepeceueHne KOHKPETHBIX MHOKECTB. [IpUBOIUTE IPUMEPHI HECIOKHBIX KIACCH(PHUKALNN U3 pa3IHYHBIX
o0J1acTeil )KU3HH;

- WIITIOCTPHUPOBATHE TCOPCTHKO-MHOKCCTBCHHBIC ITOHATHA C IIOMOIIIBIO KPYT'OB Bﬁnepa.

38. Iloemopenue (10+11+10+11+2+30=744)

Ilnanupyemvie npeomemmuoie pe3yibmamosl 0C60€HUs YUEOHO20 npedmema.

B pesynbTare nzyueHus yueOHOro npeamera « MaTteMaTHKa» Ha ypOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs:

BorinyckHuK HAYyUYMTCs B 5-6 KJaccax (il HCNOJIb30BAHUSA B NMOBCEIHEBHOM KU3HU U
o0ecrneyeHusi BO3MOKHOCTH YCIIENTHOTO MPOA0JIKeHNsI 00pa30BaHusl)

OHepHpOBaTB Ha 0a30BOM YPOBHEC NOHATUAMU: MHOXCCTBO, 9JICMCHT MHOKCCTBA, ITIOJAMHOKCCTBO,
MPUHAJICIKHOCTD,

3a7aBaTh MHOKECTBA EPEUUCICHUEM UX JIEMEHTOB;
HaXOHI/ITI) HepeCG‘ICHI/IC, O6’I>GI[I/IHGHI/IG, IIOAMHO>XECTBO B HpOCTGfIHIHX CI/ITyaIlI/ISIX.
B noBcenqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX MPeIMeTOB:
—paCHO3HaBaTB JJIOTUYCCKUEC KOppeKTHI)IG BBICKA3bIBAHUS.
Yucaa:

e OmepupoBaTh Ha OA30BOM YPOBHE MOHATUSMU: HATYPAIbHOE YUCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAs
IOpoOb,ecATHUHAs APOoOb, CMEIIAHHOE YUCII0, pallMOHAIBHOE YHCIIO;

® ICIIOJIb30BAaTh CBOMCTBA YKCEN U MpaBUIia AEUCTBUI C pallMOHAIBHBIMH YUCIAMU TIPU
BBITIOJIHCHUH BBIYMCIICHU;

® HCMOJIb30BaTh MPHU3HAKU JETUMOCTH Ha 2, 5,3,9, 10 npu BHINOJIHEHUN BBIYUCICHUN U PEILICHUN
HECJIOKHBIX 33/1a4;

®  BBINOJHATH OKPYTJIEHUE PAllMOHAJIBHBIX YHUCEN B COOTBETCTBUH C IIPAaBUIIAMU;
® CpaBHUBATh PAllMOHAJIBHbIE YUCIIA.
B noBcerHeBHOM KU3HHM M IIPH U3YYECHHUH APYTUX NPeIMETOB:
—OIICHUBATh PE3yJIbTaThl BEIUUCICHHUH NP PEIICHUH MPAKTHUECKUX 3a7ay;
—BBINIOJIHATH CPABHEHUE YUCEN B pEAIbHBIX CUTYAIUX;

—COCTAaBJIATh YHMCIIOBBIE BBIPAKECHUS IPU PEIICHUH NMPAKTUYECKUX 3a4a4 U 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.
CraTucTHKa ¥ TEOPHUS BEPOATHOCTEH:
e [lpencraBnsaTh JaHHbIE B BUJE TAOIULI, AUATPAMM;

® uyuTaTh MHPOPMAIIHIO, IPEACTABICHHYIO B BHJIC TAOIUIIBI, IUATPAMMEI.
TekcToBbIE 321aUM:
® peIaTh HEeCJIOXKHBIE CIOKETHBIEC 3a]]a4M pa3HbIX TUIIOB Ha BCE apU(PMETHIECKUE JICHCTBHS;

® CTPOUTH MOJIETIh YCIOBHS 3a/1a4H (B BUJIE TaOIHIIBI,CXEMBI,PUCYHKA),B KOTOPOH JTaHBI 3HAUCHUS
JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIUYHH, C IIETBIO MIOMCKA PEIICHUA3a/1auu;

® OCYIIECTBIIATH CIIOCOO MOMCKA PEIeHus 3a]]a4ui, B KOTOPOM PacCy JACHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WU OT TPEOOBAHMUS K YCIIOBHUIO;



® COCTaBJIATH IJIaH PCIICHU 3aaa4u,
®  BBIACJIATH OTAllbl PCIICHUS 3ala1U;

® UHTEPIPETUPOBATH BHIUUCIUTEIbHBIE PE3YIbTAThl B 337a4€,UCCIEA0BATh MOJYYEHHOE PEIICHHE
3aa4H;
® 3HATh pazIU4Ke CKOPOCTEH 00bEKTa B CTOSIUEH BO/IE, IPOTUB TECUCHUSHU TI0 TEUCHUIO PEKU;

¢ PpCUIATh 3aa4U HAa HAXOXJACHUC YaCTU YUCJIa U YUCJIa 110 €ro 4acCTu;

e pemaTh 33Ja4M Pa3HBIX THIIOB (Ha paboTy, HAa IOKYIIKH, HA JIBHYKEHHE), CBA3BIBAIOIINX TPH
BEJINYUHBI, BBIJICIIATH 3TH BEJIMYUHBI M OTHOLICHUS MEXIY HUMU;

® HAXOAUThb IPOLEHT OT YUCJIA, YACIIO I10 IIPO LEHTY OT HEr0, HAXOAUTH IPOLIEHTHOE OTHOILICHUE
JBYX YUCEJI, HAXOAUTH IPOLEHTHOE CHIYKEHUE WX MTPOLICHTHOE MTOBBIIICHUE BEJIMYHHBIL;

® pemaTh HEeCJIOXKHbBIE JIOTHUECKUE 3a]Jaul METOJIOM PACCY>KICHHIA.
B noBceHeBHOM KU3HM M IPH U3YYEHHH JAPYTUX MPeIMETOB:

—BBIJIBUTaTh THIIOTE3bI O BO3MOKHBIX IIPEIEIbHBIX 3HAYCHHUSAX HCKOMBIX BEJIUYMH B 337a4€
(menaTh MPUKUIIKY).
Harnaanas reomerpus. I'eomerpuyeckue purypsi:
® ONepHpOBATh MOHATUAMHU: (PUTYpa, TOUKA, OTPE3OK,NIpsIMast, JIy4, JIOMaHasi, yrojl, MHOIOyTOJIbHHK,
TPEYTOJIbHUKH YETBIPEXYTOJIbHUK, IPIMOYTOJIBHUKY KBAaAPaT, OKPY>KHOCTb U
KpYT,IpSIMOYTOJIbHBIN Mapaenenumnes, Kyo, map. M3obpaxats usydaemsie GUTypsl OT PyKH U C
IIOMOILBIO JIMHEUKU U HUPKYJIA.

B noBceHeBHOM KU3HM M IPU M3YYEHHH APYTUX NPeIMETOB:
- pemaTh MpaKTUYECKUE 33a]aui C IPUMEHEHHEM IPOCTEUIIINX CBOMCTB (uUryp.
H3MepeHusi M BbIYMCICHUSA:

®  BBINOJHATh U3MEPEHUE IUINH, PACCTOSHUN, BEJIMYUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB JUIs
U3MEPEHUM JUIUH U YIJIOB;

®  BBIYUCIATH IUIOUIAIU MPSMOYTOJIEHUKOB.
B noBcerHeBHOM KU3HHM M IIPH M3YYECHHUH APYTUX NPeIMETOB:

- BBIYMCIISITh PACCTOSIHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYalUsX, TUIOLIAIN
MPSIMOYTOJIbHUKOB; BBITTOJHATH MPOCTEHIIINE TOCTPOCHHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOIMMBIE B
peanbHON KU3HU.

HUcropuss MaTeMaTHKH:

®  ONUCHIBATH OTJEJIbHBIC BBIJAIOIIUECS PE3YIIbTATHL,IIOJYyUYCHHBIE BXO€ PA3BUTHUS MaTEMAaTUKH Kak
HayKH;

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3H C OTE€UECTBEHHOU U
BCEMHUPHOHN UCTOPHUEH.

B pe3yabTare usyuyenusi yaeoOHoro npeamera «MaremaTnka» Ha ypoOBHe OCHOBHOIO 0011€ro
oOpa3oBaHusiB7-9Kki1accax (I UCMOJH30BAHNUS B MOBCEHEBHOM KN3HM U o0ecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOA0JI:KeHHsI 00pa30BaHusl) BHINMYCKHUK HAYUYUTCS:

JJieMeHTHI TEOPUMH MHOKECTB M MATEeMATH4€eCKOM JIOTUKMU:
e CBOOOJHO OMNEPUPOBATH MOHATHSAMHU: MHOXKECTBO, XapPaKTEPUCTUKH MHOXKECTBA, DJIEMEHT
MHOXXECTBa, IIyCTO€, KOHEYHOEC W OECKOHEYHOE MHOXECTBO, TOJMHOKECTBO, MPHUHAJICKHOCTb,
BKJIFOUEHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3aJJaHUE MHOXKECTBA,

® 3a71aBaTb MHOXKECTBA PAa3HBIMU CHOCO6aMI/I;

® [IPOBEPSATH BBINOIHEHUE XapaKTEPUCTUUECKOTO CBOWCTBA MHOYKECTBA;



e CBOOOJHO ONEPHUPOBATH NMOHATHUSAMM: BBICKA3bIBAHME, UCTMHHOCTb U JIOXKHOCTb BBICKA3bIBaHMA,
CJIO’KHBIE U MTPOCThIE BHICKA3bIBAHUS, OTPULIAHUE BbICKA3bIBAHUI; HCTUHHOCTD U JIOKHOCTh YTBEPKICHUS
U €ro OTpHUIaHMs, OIEpallMd HaJ BbICKAa3bIBAHMUSAMU: U, WIH, HE, YCJIOBHBIE BBICKa3bIBaHU
(MMITUKALKN );

® CTPOHUTDH BBICKA3bIBAaHUA C UCITIOJIB30BAHUEM 3aKOHOB anre6pLI BBICKA3LIBAHMIA.
B HOBCGHHeBHOﬁ KU3HU U IIPA U3YYCHUH IPYTUX NMPEAMETOB:

- CTPOUTD PACCYKACHUS Ha OCHOBEC UCITIOJIb30BAHUS ITPABUII JIOTUKHU,
- UCIIOJIb30BAaTh MHOKCCTBA, OIICpaluu ¢ MHOKCCTBaAMH, UX I‘pa(i)I/ItICCKOC MMpeaACTaBJICHUEC JIA
OIMHCaHUs PCAJIBbHBIX ITPOLUCCCOB U HBHGHHﬁ, IIpyu pCIICHUH 3a1a4 JPYTrux y‘le6HLIX MMpeaAMCTOB.

Yucaa:

L4 CBO6OI[HO ONnCpUpOBaATh NOHATUAMU: HATYPAJIBHOC YUCJI0, MHOXCCTBO HATYPAJIBHBIX YUCCII, [ICJI0C
YUCJI0, MHOXCCTBO ICIBIX YHCCI, OOBIKHOBEHHAS I[p06b, JCCATHUYIHAas I[pO6B, CMC€IIaHHOC YHCIIO,
palroOHAJIBHOEC YHCJIO, MHOXKCCTBO PAlMOHAJIBHBIX YUCCII, UPPATUOHAIIBHOC YKCJIO0, KOPCHb CTCIICHHU 1,
HeﬁCTBHTCHBHOG quCiI0, MHOXCCTBO HeﬁCTBHTeHLHBIX YUCCJl, TICOMCTPHUYCCKAA HHTCPpIpPCTALIUA
HaTypaJIbHBIX, HEJIBIX, pallUOHAJIIBHBIX, }IeﬁCTBHTeHLHBIX YHCCII,

® JIOHUMATh H 061)5[CH5[TI) pa3HHuy Mencz[y HOSHHHOHHOﬁ nu HeHO?;HIIHOHHOfI cucreMamMm 3alimcu
YHCEIT,

® TEPEeBOJUTDH YUCIIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIIEHUS) B APYTYIO;

e JI0Ka3bIBaTh M HKCMOJB30BaTh NpPH3HAKH aeauMoctd Ha 2, 4, 8, 5, 3, 6, 9,10, 11 cymmsl u
MIPOU3BEJICHUS YUCEN MPU BHITTOJIHEHUH BBIUYMCICHUHN U PEIICHUH 3a/1a4;

®  BLIIIOJHATH OKPYTJICHHUEC PAIUOHAJIBHBIX 1 UPPALUOHAIIBHBIX YHUCEII C 3aHaHHOﬁ TOYHOCTHIO,

® CpaBHUBATH JIEHCTBUTEIBHBIE YHCIIA PA3HBIMU CIIOCO0AMU;
e YMOpSAA0OYMBATH YHCIIA, 3alMCAHHBIC B BHUAC OOBIKHOBEHHOM W JECATHUYHON IpoOu, YwMca,
3amrCcaHHbIC C UCTIOIB30BAaHUEM apU(PMETHIECKOTO KBAaIPATHOTO KOPHS, KOPHEH CTETIEHH OOJIbIIe 2;

e mnaxoauth HOJl u HOK uucen pazupiMu crioco6amMu U UCIIOJIB30BaTh UX MPHU PEIICHUH 33724,

® BBHINOJIHATH BBIYMCICHUS U NMPeoOpa30BaHMs BbIpaXKEHUI, colepKallluX AeHCTBUTEIbHBIE YUCIIA, B
TOM 4YHCJI€ KOPHU HAaTypPaJIbHBIX CTECIICHEH.

B noBceHeBHOM KM3HHM M IPH M3YYECHHUH APYTUX NPeIMETOB:

-BBINIOJIHATh U OOBSCHATH PE3yJIbTAaThl CPABHEHHUS PE3yJIbTATOB BBHIYMCIECHUN MpPH pPELICHUU
NPaKTUYECKUX 3a/a4, B TOM 4YHCIE NPUOIMKEHHBIX BBIYMCICHUH, MCIONB3Ysl pasHbIE CIIOCOObI
CPaBHEHUH;

-3allUChIBATH,CPABHUBATL, OKPYIJIATH YUCIOBBIC NAHHLIC PCAJIbHBIX BCIIMYUH C HUCIIOJIB30BAHUCM
Pa3HBIX CUCTEM U3MCPCHUAA,

-COCTaBISITh M OIIGHWBATh pA3HBIMU CIOCOOAMHM YHCIOBBIE  BBIPAXEHHUS MpPU PELICHUU
MPAKTUYECKUX 3a7[a4 U3 JPYruX YYeOHBIX MIPEIMETOB.

ToxknecTBeHHbIE MPEOOPA3OBAHNS:

° CBO60,Z[HO ONCpUpPOBATh NOHATUAMU CTCIICHU C LICJIBIM U ,I[pO6HLIM IIOKa3aTcJIEM,

®  BBIIIOJHATH JOKAa3aTCIbCTBO CBOMCTB CTEHEHHU C OCJIBIMHA U ,Z[pO6HI>IMI/I IIOKa3aTCIsIMU,

® OICpUpOBATH MOHATUAMUKOIHOYUICH)», «MHOTOYICH», «MHOTI'OWICH C OI[HOI\/'I HepeMCHHOﬁ>>,
«MHOT'OYJICH C HECKOJbKHUMU IICPECMCHHBIMN, KOB(l)(i)HIII/IGHTI:I MHOI'O4wjiCHa, «CTaHJapTHas 3aluncCb
MHOI'o4JICHa», CTCIICHb OAHOYJICHA 1 MHOT'OYJICHA,

e CcBOOOJIHO BIIAJIETh MPUEMaMH NMPeoOpa30BaHUs LIETIBIX U IPOOHO-PAllMOHANBHBIX BHIPAKEHUM;

®  BLIIIOJHATH PA3JIOKCHUC MHOTOYWICHOB Ha MHOXKHUTCIIN PAa3HbIMU CHOCO6aMI/I, C HUCIIOJIB30BaHHEM
KOM6I/IH8.I_[I/II71 Pa3JINYHBIX IIPUCMOB;



® CTOJIb30BaTh TeopemMy Buera m Teopemy, oOparHyro Teopeme Buera, nis moucka KOpHEH
KBaJIpaTHOTO TpeXwleHa M JJs peleHus 3ajad, B TOM 4YHCIE 3aJady C [apaMeTpaMd Ha OCHOBE
KBaJpaTHOTO TPEXUJICHA;

®  BBIIIOJHATH ACJICHUEC MHOI'O4JICHA Ha MHOT'OYJICH C OCTAaTKOM,

® JI0Ka3bIBaTh CBOMCTBA KBAJPAaTHBIX KOPHEH U KOPHEU CTEIICHH 71;

e  BBINOJIHATH IPEOOPA30BaHNUs BEIPAKEHHM, COIEPIKALUX KBaApaTHbIE KOPHU, KOPHU CTETIEHH 71;

e CBOOOJIHO ONEPHPOBATH NOHATHAMU «TOXKIECTBOY, «TOKAECTBO HA MHOXKECTBEY, KTOXKAECTBEHHOE
npeoOpa3oBaHue;

® BBINOJIHATDH PA3IMYHbIE IPEOOPa30BAHUS BBIPAKEHUH, COAECPKAILIUX MOTYJIH..
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYIUX MPeIMETOB:

-BBIIOJHATh MpeoOpa3oBaHuss U JEHCTBUS ¢ OYKBEHHBIMH BBIPRKEHUSIMH, YHCIIOBBIE
K03 (UIIMEHTHI KOTOPBIX 3alIUCaHbl B CTAaHIaPTHOM BUJIE;

-BBITIOJIHATH MTPE0Opa30BaHUs PAIMOHANBHBIX BBIPAXXEHUI MPH PEHICHUU 33]a4 JPYTUX Y4eOHbIX
MPEAMETOB;

-BBIMIOJIHATH TPOBEPKY MPaBIONOA00us (U3NYECKUX M XUMHYECKHX (OpMysl Ha OCHOBE
CpaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEM.

YpaBHeHNsI 1 HEPABEHCTBA:

e CBOOOJHO OMEpUPOBATH MOHATUSMHU: YpaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHbIE YpaBHEHUS U
HEpaBEHCTBA, YPaBHEHHUE, SBIISIONICECS CJICICTBHEM JPYTOr0 YPaBHEHUS, ypaBHEHUS, PAaBHOCHIbHBIC Ha
MHO>KECTBE, paBHOCHIIbHBIE TPe00pa30oBaHusl YpaBHEHHIA,

e pemiath pa3Hble BUJbI YPABHEHUI U HEPABEHCTB U UX CHCTEM, B TOM YHCIIe HEKOTOPhIE ypaBHEHUS
3 u 4 creneneil, IPOOHO-pallMOHATILHBIE U UPPAIIUOHATILHBIE;

e 3HaTh TeopeMy Buera /s ypaBHEHHI CTENIEHH BBIIIIE BTOPOU;

® TIOHUMMATh CMBICII TCOPEM O PABHOCHIIBHBIX U HCPABHOCHUJIBHBIX Hp606pa3OBaHI/I${X ypaBHeHI/Iﬁ u
YMCTb UX NOKAa3bIBATh,

e BJAACTh PAa3HBIMU METOJIAMH PEIICHHsI YpaBHEHWW, HEPABEHCTB M WX CHCTEM, YMETh BBIOMpATh
METO/1 pelieHus: 1 000CHOBBIBATH CBOM BHIOOD;

® HCHOJH30BATH METOJ MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB, B TOM YHCIIE IPOOHO-PAIIHOHATEHBIX
Y BKJTIOUAIOIIUX B ce0s HppaAIlIOHAIbHBIC BBIPAXKEHHUS,

e pemaTh anreOpandeckue YpaBHEHHUS W HEPABEHCTBA M UX CHCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpauyeckuM METOAaMu;

® BJIAJCTb pa3HbIMU METOJaMHU JOKA3aTCIIbCTBA HCPABCHCTB;

® PpClIaTh YPABHCHUSA B LECJIbIX YUCIIAX,
L4 I/I306pa)KaTL MHOXCCTBAa Ha INNIOCKOCTH, 3aJaBAC€MbIC YPABHCHUAMM, HCPABCHCTBAMH U HUX
CUCTCMAaMH.

B noBceHeBHOM KU3HM M IPH U3YYEHHH APYTUX NMPeIMETOB:

-COCTaBJIAITh M pelIaTh ypaBHEHUs, HEPABEHCTBA, UX CHCTEMbI MPHU PEIICHUH 3a7ad JIPYTUX
y4eOHBIX MPEIMETOB;

-BBITIOJHATH OIEHKY MPaBAONOAO0MS pPe3yJlbTaTOB, MOJYYaeMbIX IPH PEHICHUH Pa3IUYHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEAMETOB;

-COCTaBJIATh U pPEIIaTh YPAaBHEHMs M HEPABEHCTBA C NapaMeTpamMu IPU PEIIEHUU 3a1ad JPYrux
y4eOHBIX IPEMETOB;



-COCTaBJISITb YPABHCHUC, HCPABCHCTBO WJIM HX CUCTEMY, OIMMCBIBAIOINHEC PCAJIbHYHO CHTYAIHUIO
WM IIPUKIIAIHYTO 3aa9y, HHTCPIIPECTUPOBATDH ITOJTYUYCHHBIC PC3YJIbTATHI.

DOyHKIUM:

¢ CcBOOOJIHO OIEPUPOBATH MOHATUSAMH: 3aBUCUMOCTH, (DYHKIIMOHAJIbHAsI 3aBUCUMOCTh, 3aBUCUMAs U
HE3aBUCHMAas TEepeMEHHbIe, (YHKIUS, CHOCOOBl 3a7aHus (PYHKUUHU, apryMEHT U 3HaYeHHE (PYHKLUH,
o0nacTb OmpeleNeHus U MHOXKECTBO 3HAaueHUs (QYHKUUU, HYIHM (QYHKIUH, [POMEXKYTKU
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  (YHKIMHM,  HauOosipliee M HAUMEHbLIee  3HAYCHUS,
YETHOCTh/HEUETHOCTh  (DYHKIUHU, MEPUOJUYHOCTh (yHKUMH, Tpa@uK (QYHKIUH, BepTUKAJIbHAs,
rOpU30HTANIbHAsI, HAKIIOHHAS AaCUMIITOTHI; Ipa)K 3aBUCUMOCTH, HE sIBIIsOLIeHCs (QyHKIMEH,

ecTpouTh Tpaduku (QyHKUMNA: JTUHEHHOW, KBaJpaTUYHOW, APOOHO-TUHEHHOW, CTEMEeHHON mpu
pa3HBIX 3HAYCHUSIX MTOKA3aTeNs CTENEHH, V= X;

® ICTIONIB30BaTh MpeobdpazoBanus rpaduka ¢yHkuuu y= af(kx+ b) + ¢; y = f{ x) mist mocTpoeHust
rpadukoB QyHKITHI;

® AHAJIM3MPOBATh CBOWCTBAa (PyHKIMI W BUJ TpaduKka B 3aBUCUMOCTH OT IAapaMeTpOB; CBOOOIHO
ONEPUPOBATH TOHATHUSAMH: TIOCIEAOBATENFHOCTh, OTPAHWYEHHAS IOCIEI0BATEIbHOCTh, MOHOTOHHO
Bo3pacraromas (yObIBaroIiasi) MOCJIEA0BATEIbHOCTh, MPEIEN IMOCICI0BATCIbHOCTH, apupMeTHIecKast
nporpeccusi, TeOMETpUYecKas TIPOTPEcCHs, XapaKTepPUCTHUYECKOE CBOWCTBO  apH(PMeTHUECKOi
(TeOMEeTpPUYECKO ) MPOTPECCHH;

® CTIOJIH30BaTh METOJI MaTEMaTHYECKOW MHIYKIIMU IS BBIBOJA (POpMYII, TOKa3aTeIbCTBA PABEHCTB
Y HEPaBEHCTB, PEIICHUS 3a/1a4 Ha JICTTMMOCTB;

® 1iCCJIeI0BaTh MOCIIEI0BAaTEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;
e periath KOMOMHUPOBAHHBIE 337aUl Ha apu(METHUECKYIO U TEOMETPUUYECKYIO IPOTPECCHH.
B noBceiHeBHOM KU3HM M IPU U3YUYEHHUH APYTUX NPeIMETOB:

-KOHCTPYHpOBaTh M HCCIEA0BaTh (YHKIMH, COOTBETCTBYIOIIME peallbHbIM IpoleccaM |
SBIIGHUSIM, HHTEPIPETHUPOBATh IMOJIyYEHHbIE pe3yJbTaTbl B COOTBETCTBUM CO  CHEHM(PHUKOM
HCCIIEAYEMOTrO IpoLecca WIH SBJICHHUS;

-HCII0JIb30BATh rpa(bm( M 3aBHCHUMOCTEH AT UCCIICAOBAaHUA PCAJBHBIX IMPOUCCCOB U HBHGHI/Iﬁ;

-KOHCTPYHpOBATh U HCCIEN0BaTh (QYHKIMU MPU PEUICHWU 3a7ay JAPYTHX Y4eOHBIX NpEIMETOB,
MHTEPIIPETUPOBATH MOITYUYEHHbIE PE3yIbTaThl B COOTBETCTBUHU CO crieln(PUKON yueOHOro mpeaMera.

CraTHCTHKA M TeOpHs BEPOSITHOCTEH

° CBO6OI[HO OIICpHUPOBATH TMOHATHUAMMU: CTOJI0YAThIE U KpPYTOBBIC OUArpaMMBbl, Ta6J'II/II_U>I JaHHBIX,
cp€aHcee apHQ)MeTPI‘IeCKOC, MCAHaHa, HauOoIbIIee U HANMEHbBIIIEE 3HAUCHUS BBI60pKI/I, pasmax BLI60pKI/I,
AUCTICPCHUA U CTAHAAPTHOC OTKJIOHCHUC, cnyqaﬁHa;I N3MCHYHNBOCTD,

e BbIOMpaTh HanboJee yA0OHbIM criocod mpeacTaBieHus WHGOpMalNH, aJleKBaTHBINA ee CBOMCTBaMU
LEeJISIM aHaJIH3a;

® BBIUUCIIATH YUCIIOBBIC XAPAKTCPUCTHUKU BbI60pKI/I;

® CBOOOJTHO OMEPUPOBATH MOHATUSAMU: (PAKTOPHUAN YKCTIA, IEPECTAHOBKU, COUECTAHUS U PA3MEIICHUS,
TpeyronsHuK [lackans;

e cBOOO/IHO OmepupoBaTh MOHATHAMHU: CIy4alHBIH OMNBIT, CIy4alHBIH BHIOOpP, HCHBITAHUE,
3JIEMEHTApHOE CiIydaifHOe COObITHE (HMCXOM), KIACCHYECKOe ONpeETICHHE BEPOSTHOCTU CIy4alHOTro
COOBITHSI, OTIEpaLiY HaJl CTyYaiiHBIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

® 3HATb MPUMCPLI CHy‘I&fIHbIX BCJIMYHMH, U BBIYUCIATH UX CTATUCTUYCCKUC XaPAKTCPUCTUKU,

® HCTOJB30BaTh (POPMYITBI KOMOMHATOPUKY TP PEIIEHUH KOMOMHATOPHBIX 3a71ad;
e pelaTh 33Ja4d Ha BBIYMCIIEHUE BEPOATHOCTH B TOM YHCIIE C UCIIOIb30BaHUEM (HOPMYJI.



B noBcegHeBHOM KU3HUH IPH U3YYCHUH NPYI'UX NPEAMETOB:
-IIPCACTABJIATH I/IH(I)OpMaHI/IIO O pPCAJIbHBIX IMPOHOCCCAX U ABJICHUAX CHOCO6OM, AICKBATHBIM €€
CBOMCTBaAM M 1I€JIH HUCCICIOBAaHUA,

-aHaNIM3UPOBAaTh W CpPAaBHMBATh CTATUCTHMYECKHUE XapPAaKTEPUCTUKH BBHIOOPOK, IOJYYEHHBIX B
MpoLIeCCe PEIICHUs MPUKIAJHON 3a/Jaud, W3YUYeHUs pPeajbHOTO SIBIICHUS, PEUICHUs 3a7aud U3 JIPYTUX
y4eOHBIX TPEIMETOB;

-OLICHUBATH BepOHTHOCTB peaJII)HI)IX COﬁLITHfI nu SIBJIGHI/Iﬁ B pa3JII/I‘-IHBIX CI/ITyaIII/ISIX.
TexcTOBBIE 3a7aUM:

® pelIaTh NPOCTHIE U CIOXKHBIE 3a/1a4M, a TaKKe 3a7a4Yd MOBBIIIEHHON TPYJHOCTH U BBIIEIATH UX
MaTEeMaTHYECKYI0 OCHOBY;

® pacCriO3HaBaTh PA3HBIC BUABLI U THIIBI 3a/1a4;

® ICIIOJIB30BAaTh PAa3HBIC KpPATKHUE 3allMCh KaK MOJACIM TEKCTOB CJIOXKHBIX 3aJadyd 3ajaad
MMOBBIMICHHON  CIIOKHOCTH A1 TIOCTPOCHUA IIOMCKOBOM CXEMBI H peuicHusd 3aaad, BBI6I/IpaTI)
OINITUMAJIBHYIO JJIS paCCManPIBaeMOﬁ B 3a1a4c CUTyallUM MOJCJIb TCKCTA 3aJavd; pas3indaTb MOICIIb
TEKCTa U MOJICJIb PCUICHUA 3aa4l, KOHCTPYHUPOBATH K OHHOI\/’I MOJCIN PCHICHUA CIIOXHBIX 3aJla4d Pa3HbIC
MOACIIHN TCKCTA 3aJJa4u,

®3HaTh W MPHUMEHATh TPH CrHoco0a MOWCKa pelieHHs 3aaad (0T TpeOOBaHHS K YCJIOBHUIO M OT
YCJIOBHS K TPeOOBaHMIO, KOMOMHUPOBAHHBIN );

® MOJIEIMPOBATh PACCY>KICHHS MPU MOUCKE PEILIeHHUs 3a]a4 ¢ TOMOIIbIO Tpad-CXeMBl;

® BBIJICIIATH 3TAllbl PEIICHUS 3aa41 U COACPKAHUE KAXKIOT0 dTana;
e yMETh BHIOMpAaTh ONTUMAJIBHBIA METOJ pEIIeHUs 3aJa4yd W OCO3HaBaTh BBIOOpP MeToja,
paccMaTpuBaTh pa3iIu4yHbIe METObI, HAXOUTh Pa3HbIE PELICHU 3a1a4U, €CIIU BO3MOXKHO;

® AHAJIM3UPOBATL 3aTPYAHCHUS ITPU PCHICHUUA 3a1a4;

® BBINOJTHATH PAa3UYHbIe MPeoOpazoBaHMs MPEATOKEHHON 3a7auu, KOHCTPYUPOBATh HOBBIE 3a/1a4H
U3 JIaHHOM, B TOM YHCJIe OOpaTHEIE;

® UHTCPIIPETUPOBATH BBIYUCIIMTCIIBHBIC PE3YJIbTATHI B 3a4a4€, UCCICAOBATH IMOJYUCHHOC PCIICHHC
3a1a4u,

® I3MCHSITh YyCJIOBHE 3a7ad (KOJIMYECTBEHHBIC WJIM KayeCTBEHHBIE JaHHBIE), HCCIEI0BAThH
U3MEHEHHOE MPe00pa30BaHHOE;

® QaHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYyallMM B3aUMHOIO pACIOJIOKEHUS JBYX OOBEKTOB U
U3MEHEHHE MX XapaKTePUCTHK IPU COBMECTHOM JIBMIKEHUHM (CKOpPOCTb, BPEMsI, PACCTOSHHUE) INpHU
pelIeHNH 33734 Ha JIBUKEHUE JBYX OOBEKTOB KaK B OAHOM, TaK U B IIPOTHBOIIOJOKHBIX HalpaBIECHUSX,
KOHCTPYHMPOBATh HOBBIE CUTYAllMM HA OCHOBE U3MEHEHUS YCIIOBUN 3a/1a4U IIPU IBUKEHUU 110 PEKE;

® CCJICAOBATh BCCBO3MOXKHBIC CUTyallun MpU pPCIICHHUU 3adad Ha ABHXCHUC 110 PCKE,
paccMaTpuBaTh pa3HbIC CUCTCMbI OTCUCTA,

® pCUIaTh pa3H006pa3HHe 3aJa4l «Ha 4aCTu»,

epemath M OOOCHOBBIBaTH CBOE peIlIEHHE 3a1ad (BBIACIATH MaTEMaTHYECKYl0 OCHOBY) Ha
HaXO’KJCHUE YaCTH YKClia M YHcia MO €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IpO0H;

® O0BSICHATh MIEHTUYHOCTH 33/1a4 Pa3HBIX THUIIOB, CBS3BIBAIOIIUX TPU BEIUYUHBI (Ha paboTy, Ha
MOKYTIKH, Ha JBUKCHHE), BBIACNATh TH BEJIUYMHBI U OTHOUICHHS] MEXIy HUMHU, IPUMEHATH HX IMPHU
pEIIeHNH 337129, KOHCTPYHPOBATh COOCTBEHHBIE 33719 YKa3aHHBIX THIIOB;

® BJIaZICTb OCHOBHBIMU METOJaMH1 PCIICHHUA 3aJa4 Ha CMCCH, CIIJIaBbl, KOHIICHTPALUH, UCII0JIb30BATh
HX B HOBBIX CUTyallUAgX 10 OTHOHICHUIO K U3YUCHHBIM B IIPOLCCCC 06yquI/151;



e pemiaTh 3a/1a4d Ha MPOIICHTHI, B TOM YHUCIIE, CIOXKHBIE MPOIEHTHI ¢ 00OCHOBAHUEM, UCTIONB3YS
pasHbIe CIIOCOOHI;

® pemaTh JIOTHYSCKUE 3a7add Pa3sHBIMU CIIOco0aMHu, B TOM YHCIE, C JABYMs OJIOKAMH M C TpeMs
OJI0KaMHM ITaHHBIX C IIOMOIIBIO TAOIHII;

® pCuIaTh 3aaa4yu 110 KOM6I/IHaTOpI/IKe n TCOpHUU BepOSITHOCTeﬁ Ha OCHOBE HCIIOJIB30BaHUA
HU3YUYCHHBIX MCTOJ0B 1 000CHOBBIBATH PCLICHUC,

® pCUIATh HE CJIOKHBIC 3aa4U 110 MaTeMaTHYEeCKOM CTaTUCTHKC,

® OBJIAJIETh ~ OCHOBHBIMM  METOAAMU  pELICHHs  CIOKETHBIX  3a/4a4:  apu(PMETHYECKHUH,
anreOpandyeckuil, nepeOop BapHUAHTOB, T€OMETPUUYECKUH, rpauuecKuif, MPUMEHATh UX B HOBBIX MO
CPaBHEHHUIO C U3YUYECHHBIMH CUTYyaIHSIX.

B noBceHeBHOM KM3HM NIPH M3YYECHHUH APYTUX NPeIMETOB:

-KOHCTPYHUpOBaTh HOBBIE JJI JAHHOW 3a/Jayd 3aJauyHble CHUTyalldd C YYEeTOM peaJbHBIX
XapaKTepUCTHK, B YACTHOCTH, NP PEIICHUH 33/1a4 Ha KOHIICHTPALUHU, YYUTHIBATh IUIOTHOCTH BEILIECTBA;
pemath U KOHCTPYHpOBaTh 3aJaud Ha OCHOBE PACCMOTPEHUS DPEaJbHBIX CHUTyaldil, B KOTOPHIX HE
TpeOyeTcsl TOUHBIA BEIYUCIUTENbHBIN pe3yJIbTaT;

-p€1IaTh 3aJa4u Ha ABMIKCHUEC 110 PEKE, pacCMaTpuBas Pa3sHbIC CUCTEMbI OTCUECTA,

-KOHCTPYHUPOBATh 3a/Ia4HbIC CUTYAIUH, IPUOTMKECHHBIE K peaTbHON JeHCTBUTEILHOCTH.
HcTopust MaTeMaTHKU:
® [IOHMMaTh MAaTEMATUKYy KaK CTPOr0 OPraHU30BAHHYIO CUCTEMY HAyYHbIX 3HAHUU;
® paccMmaTpuUBaTh MaTEMAaTUKY B KOHTEKCTE MCTOPUMU PA3BUTHS LIMBWIM3ALMU U UCTOPUU PA3BUTHS
HayKH, TOHUMATh POJIb MAaTEMATUKHU B pa3BUTHH Poccuu.

MeToanl MATEMATHKH

® BJAJCTh 3HAHWAMHU O PaA3JIMYHBIX MCETOJAAX 000CHOBAHHS U OIIPOBCPIKCHUA MATCMATHYCCKUX
YTBep)KI[eHI/Iﬁ 1 CaMOCTOATCIIBHO ITPUMCHATD UX;

e BJAJCTh HABBIKAMM aHAIHM3a YCJIOBHS 3a/1aud U ONPEACIICHUH MOIXOMAIINX ISl PEIICHUs 3a1ad
M3Y4YEHHBIX METOJIOB WJIM UX KOMOWHAITUH;

® XapaKTCpU30BaTh MPOU3IBCACHHA HCKYCCTBA C YUYCTOM MATCMATHYCCKUX BaKOHOMCpHOCTCﬁ B
mpupoac, UCIOJIb30BATh MATEMATUUCCKNUEC 3aKOHOMCPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBC.

I'eomeTrpuueckue purypoi:
e OmnepupoBaTh Ha OA30BOM ypOBHE MOHATUSMU T'€OMETPUUYECKUX PUTYD;

e U3BJICKaTh MHPOPMAIUIO O TEOMETPUUECKHUX (DUTypaX, MPEICTABICHHYIO Ha YepTekaX B SBHOM
BHJIE;

e [IPUMEHSATH JAJI PELICHUs 3aJa4 reoMeTpuueckue (akThl,eClid yCIOBUS UX NPUMEHEHUS 3aJjaHbl B
SBHOHU (opMme;

® pflaTh 3aJa41 Ha HAXOXKACHHUEC T'COMCTPUICCKUX BCJIMYUH I10 o6pa3uaM HJIN aJITOpUTMaM.
B HOBCGHHCBHOﬁ KU3HU U IIPA U3YYCHUH IPYTUX NMPEAMETOB:

-HCIIOJIb30BaTh CBOMCTBA ICOMCTPUICCKUX (I)I/Il"yp AJI1 PCHICHHA THITIOBBIX 3a/1a4, BO3BHUKAIOIIUX B
CUTyaluiax HOBCGI[HGBHOf/'I JKHU3HH, 3a1a4 MMPAKTUICCKOro COACPIKAHUA.

OTHOlIECHUS:

e onepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSIMH: PAaBEHCTBO (QUryp, paBHbIE (UTYPHI, PABEHCTBO
TPEYTOIHPHUKOB, TMapaJUICIFHOCTh MPSMBIX, TEPICHIUKYIIPHOCTh MPSIMBIX, YTJIBI MEXIY MPSIMBIMH,
MEPICHIUKYIISIP, HAKIIOHHAS, TIPOCKITHSI.

B noBceqHeBHOM KU3HHM U NPU U3YYEHUH APYTUX NPeIMETOB:



- HMCIIOJIB30BAaThb OTHOLICHHUA JIA PCUICHUA HpOCTGﬁIHPIX 3aJa4, BO3HHKAIOIIUX B peaHBHOﬁ
KH3HHU.

I/I3Mepel-[l/[ﬂ U BBIYUCJICHUSA

o BrIMoaHATD HU3MCPCHUC NJIUH, paCCTOHHHfI, BCJIMYHH YIJIOB, ¢ IOMOIIBIO HHCTPYMCHTOB IJIA
I/ISMepeHI/Iﬁ JJINH U YTJIOB;

® [IPUMCHATH (I)OpMy.]'ILI nepuMeTpa, IUIomaan u O6’LCMa, miomaay IMOBEPXHOCTHU OTACIBbHBIX
MHOT'OI'PaHHHUKOB ITPXU BBIYUCIICHUAX, KOT'JIa BCC JaHHBIC HMCIOTCS B YCJIOBUU,

e npuMeHATh Teopemy [lugaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOLICHMS JUIsl BBIYUCICHUS
JUIVH, PACCTOSIHUH, TUIONIaIe B MPOCTEUIINX CITy4dasiX.

B noBceHeBHOM KU3HHM M IIPH M3YYECHHUH APYTUX MPeIMETOB:

-BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTU B CTaHAAPTHBIX CUTYaLMAX, IUIOMIAU B MPOCTEHIINX
Clly4yasix, IPUMEHSTh (POPMYJIbl B MPOCTEHIINX CUTYAIUSIX B IIOBCEIHEBHON KU3HH.
I'eomeTpuueckue NocTpoeHu:

® u300pakaTh TUMOBBIE IUIOCKUE QUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C IIOMOIIBIO
MHCTPYMEHTOB.

B noBceHeBHOM KU3HM M IPH U3YYEHHH JAPYTUX NMPeIMETOB:
- BBITIOJIHSATH MIPOCTEUIIINE TOCTPOEHHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAIbHON KU3HU.

I'eomeTpuyeckue npeodpa3oBaHusi:

® CTPOUTh (PUTYpY, CHMMETPUYHYIO JaHHON (PUType OTHOCUTEIBHO OCU U TOUKHU.
B noBceaHeBHOM KU3HHM U NPU U3YYEHUH APYTUX NPeIMETOB:
—pacno3HaBaTh JABWKEHHE OOBEKTOB B OKPYXKAIOIEM MUPE;
—pacro3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYKAIOIIEM MUPE.

BexkTopbl M KOOPANHATHI HA MJIOCKOCTH:

® OIICpHUPOBATH Ha 0a3oBOM YPOBHC MMOHATUAMU BEKTOP, CyMMa BCKTOPOB, IPOU3BCACHNUC BEKTOPA HA
YHUCJIO, KOOPAWHATHI Ha IIJIOCKOCTH,

® OMpeAeATh NPUOIHKEHHO KOOPAUHATHI TOUKHU 1O €€ N300pakeHHI0 Ha KOOPJMHATHOMN TIIOCKOCTH.
B noBceiHeBHOM KU3HM M IPH U3YYEHHH APYTUX NPeIMETOB:

—HUCIOJIb30BATh BCKTOPbLI JIA PCHICHUSA HpOCTGﬁH.IHX 3ala4 Ha OIPCACIICHUC CKOPOCTU
OTHOCHUTCIBHOT'O IBUKCHUS.

HcTopust MaTeMaTHKU:

® ONHUCBIBATH OTACJIIbHBIC BBIAAOMIUCCA PE3YJIbTATHI, ITIOJYUCHHBIC B XOJA€ PA3BUTUA MATEMATUKN
KaK HayKH;

® 3HATh IPUMEPBI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTCUECTBEHHOU U
BCEMHUPHON UCTOPHEN;

® JIOHUMATb POJIb MATCMATHUKU B Pa3BUTHU Poccun.

MeToabl MATEMATHKH

e BBLIOMPATH MOAXOANININ H3yUYEHHBIA METO JIsl PEUICHUS H3yUYEHHBIX THIIOB MATEMATHUECKUX
3a/a4;

o HpI/IBOIII/ITB IMPpUMEPBI MATEMATUYICCKUX 3aKOHOMCpHOCTCI71 B OKPY)KaIOH_Ieﬁ NEUCTBUTEIILHOCTH U
MMPOU3BCACHUAX NCKYCCTBA.
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M.K. IToranos, H.H. PemetnukoB u ap. — M.: [IpocBenienue.

2. «Marematuka 6». VYueOHuk I8 6 Kiacca 001Ie00pa30BaTENbHBIX — YUPEKICHUH.
/C.M.Huxkonsckuii, M.K.IToranos, H.H.Pemernukos, A.B.1lleBkun — U3x. 3-e. — M.: [IpocBemenne.

3. Aunrebpa-7:yueonuk/aBrop: KO.H. Makaperues, H.I'. Munatok, K.H. Hemkos, C.b. CyBoposa,
IIpocsenienue.

4. Anrebpa 8 kiacc: yyeOnuk/aBrop: FO.H. Maxkapsues, H.I'. Munmtox, K.H. Hemkos, C.b.
Cysoposa, [Ipocsermienue.

5. Teomerpust 7 — 9 knacchl: yueOHUK i 001ieoopa3zoBarenbHbIX yupexxaenuit (JI.C.AranacsH,
B.®.byty308, C.b. Kagomies u apyrue). Mocksa: [IpocBemenue.
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