[Ipunoxenne Ne 1

k OOII OOO0.
Pa0o4ass nporpaMma rpynmnoBbIX 3aHATHI 110 MaTeMaTHKe

HOACHUTEJBHASA 3AIINCKA.

Pabouast mporpaMma rpyIIoBbIX 3aHATUN MO MaTeMaTuke B 7-9 Kiaccax cocTaBjeHa Ha
OCHOBe paboueil mporpammel o Marematuke 5 — 11 kinaccoB: Maremartuka: nporpammsl: 5-11
kinaccel/ AL Mepsnak B.b. Tlomonckuit M.C. Sxup. — M.: Benrtana-I'pad, 2015
AKTYaJIbHOCTb BBEJCHUS B IIKOJIC MHIMBUIYAIbHBIX U TPYMIOBBIX 3aHATUN ONPEICISAETCS:

v/ C OmHOW CTOPOHBL: HEOOXOAMMOCTBIO pemiaTh MPOOJIEMbI  ITOBBIIICHUS
IPAaMOTHOCTH YYEHUKOB;
v/ ¢ Jpyroii CTOPOHBI: HEIOCTATOYHOCTHIO BPEMEHH HA YPOKE Ui OTPabOTKH

BBIYHMCJIIMTCIIbHBIX HABBIKOB,
v Pa3BUTHA JTOTHUYICCKOI'O MBIIIJIICHUA 06yqa}omﬂx051.

[Heab:
v IMKBUJIALHKS TPOOEJIOB B 3HAHUAX YUAIIUXCS [0 MATEMATHKE TI0 ITPOMICHHBIM
TEeMaM;
v’ nuddepeHipoBaHHas pa3HOypOBHEBAs OTPAOOTKAa YMEHHM U HaBBIKOB,
MOJTYYCHHBIX Ha YPOKE;
v’ 00y4eHne METOAaM M IIPUEMaM PELIEHUS] K COCTABICHHMS 3a/1a4.
v/ pacimpeHue U yriayOleHHe 3HaHUN yJaliuxcs B 00JIaCTH MaTeMaTHKH,

3anaun:
v TIOMOYb 00yYarouuMcsi IpUOOPECTH HEOOXOJUMBII OMBIT U BHIPA0OTATH CUCTEMY

IMPpHUEMOB, ITO3BOJIAIOIINUX PCIIATh MATCMATUYCCKHC 3a1a49U;
v' COBCPHICHCTBOBATH MHTCIJICKTYAJIbHBIC BO3MOXXHOCTH 06yqa10m1/1xc;1;
v' pa3BUBATh IIO3HABATCIIbHYIO AKTUBHOCTb.

Iliianupyemble pe3yJbTaThl H3y4YEHUS
JIMYHOCTHBIE pe3yJIbTaThl:

1) BociTaHWE POCCUICKOW TPaXKIaHCKOH HMICHTUYHOCTH: MATPUOTHU3MA, YBaXKCHHS K
OtedecTBY, OCO3HAHUS BKJIa/la OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYyKHU;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS K
CaMOpPa3BUTHIO U CAMOOOPA30BAaHUIO HA OCHOBE MOTUBALIMU K O0YUEHHUIO U TIO3HAHMUIO;

3) OCO3HAaHHBI BBIOOP W MOCTPOCHUE JAJbHECWUIICH WHIUBUAYAILHOW TPACKTOPHU
oOpa3oBaHus Ha 6a3ze OPUEHTHUPOBKHU B MHpe npodeccuil U npodhecCuoHaNbHbIX MPEANOYTEHUN
C Y4Y€TOM YCTOMYMBBIX MO3HABATEIbHBIX HMHTEPECOB, a TAaKXKE€ Ha OCHOBE (POpMUPOBaHUS
YBaXKUTEJIBHOTO OTHOIIECHHUS K TPYAY, PA3BUTHE OIBITA YYACTHUS B COLIMAIIBHO 3HAYMMOM TPY/E;

4) yMeHHE KOHTPOJIHMPOBATh TMPOIECC U pe3yibTaT YY4eOHOW W MaTeMaTHYeCKOU
NEeATENBHOCTH;

5) KPUTUYHOCTh MBINUICHUSI, WHUIUATHBA, HAXOIYMBOCTh, AKTUBHOCTb MPHU PEIICHHU
MaTeMaTUYECKHX 3a7ad.

MeranpeaMeTHbie pe3yJIbTaThI:



1) yMeHHE CaMOCTOSITEJIbHO  ONpEACHATh 1M CBOCr0  OOY4YCHHS, CTaBUTh |
dbopmynupoBaTh Il ceOsl HOBbIE 3aayd B y4yéOe, pa3BUBaTh MOTHBBI U HMHTEPECHl CBOEH
MO03HABATENLHOM ESITEIbHOCTH;

2) yMCHHE COOTHOCHUTH CBOHM JICHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEH JESITENbHOCTH B MPOLIECCE JOCTHKEHHS pe3ysbTaTa, ONPEAENsATh CIOCOOBI
JNEUCTBUIN B paMKax MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHU, KOPPEKTUPOBATH CBOM JIEUCTBUS B
COOTBETCTBHM C U3MEHSIONIENCA CUTyallUEH;

3) yMeHHE oOmpeensaTh TOHSATHS, cO37AaBaTh OOOOIICHMS, YyCTAaHABJIWBATH AHAJIOTHUH,
KJIaCCU(PUITMPOBATH, CAMOCTOSITEIIbHO BEIOMPATH OCHOBAHUS M KPUTEPHUH IS KIIaCCU(DUKAITIY;

4) yMeHHE YyCTAaHABIMBATh IPUYMHHO-CIICICTBEHHBIC CBSI3W, CTPOHUTH JIOTHUYECKOEC
paccykJieHue, yMO3aKkIloueHue (MHIYKTUBHOE, ACAYKTHMBHOE U IO AHAJIOTMHM) W JelaTh
BBIBOJIBL;

5) pa3BuTHE  KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJIb30BaHUS  MH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TE€XHOJIOTHI;

6) mepBOHAYaJIbHBIC MPEACTABICHUSA 00 HIEIX W O METOAax MaTeMaTHKH Kak o0
YHUBEPCATHHOM SI3bIKE HAYKH U TEXHHUKH, O CPEICTBE MOJICTUPOBAHMS SIBJICHUH U TIPOIECCOB;

7) yMeHHe BUJICTh MAaTEMAaTHUYCCKYIO 3a/1a4y B KOHTEKCTE MPOOJEMHON CHTYaIlUH B JIPYTUX
TUCITUTUTMHAX, B OKPYIKAIOIIEH KU3HH,

8) yMeHHe HaxXOIUTh B PA3IMYHBIX HCTOYHUKAX HH(POpPMAIMIO, HEOOXOAMMYIO JUIS
peIIcHNs MaTeMaTHYEeCKUX 3a7ad, W TPEJACTaBIATh €€ B TOHATHOW (opme, MPUHUMATH
pelIeHNe B YCIOBUSX HETMOTHOM WIN

M30bITOYHOM, TOYHOU UITU BEPOSITHOCTHON MH(pOpMAITNH;

9) yMeHHE MOHMMATh M KMCIIOJIb30BaTh MaTeMaTHYECKUE CPEICTBA HATISIHOCTH (rpaduKy,
TaOIHIIBI, CXEMBI U AP.) I WUTFOCTPAIMK, UHTEPIPETAIINH, apTyMEHTAIUN;

10) yMEHHUE BBIIBUTATh THUIMOTE3bl MIPU PEHICHUU 3aJa4M, MOHUMAaTh HEOOXOJAMMOCTh
WX MPOBEPKU;

11) MOHUMaHUE CYITHOCTH aJITOPUTMUYCCKUX MPEINUCAHUNA U YMEHHE JCHCTBOBAThH B
COOTBETCTBHH C MPEIOKEHHBIM aJITOPUTMOM.

IIpeamMeTHbIE pe3yabTaThl:
7 kJj1ace

1) oco3HaHue 3HAYCHHS MATEMATHKH JJIs TIOBCEHEBHOM KHU3HH YCITOBEKA,

2) mpencTaBIeHUEe O MAaTEMAaTHUECKOM HayKe Kak cepe MaTeMaTHUECKOM IS TeIbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISI PA3BUTHSI [IUBUIIH3AIINN;

3) pa3BuTHE yMEHHI pabOTaTh C Y4eOHBIM MATEMAaTHYECKMM TEKCTOM (aHaJIM3HPOBATH,
M3BJICKATh HEOOXOAUMYI0 HH(GOpPMAIHIO), TOYHO M TPAMOTHO BBIpaKaTh CBOUM MBICIH C
MPUMEHEHUEM MaTEeMaTHYECKONH TEPMHHOJIOTHU M CHMBOJIMKH, MPOBOJUTH KJIacCHU(DHKAIINH,
JIOTUYEeCKHE 000CHOBAHUS;

4) BnageHre 0a30BBIM MOHITHHHBIM allllapaToM 10 OCHOBHBIM pasjiesiaM COJICPIKaHUS;

5) cucremaruyeckue 3HaHUS O (YHKIMSX M UX CBOMCTBAX;

6) MpakTHUYECKH 3HAYMMBIC MATEMAaTHYCCKHE YMCHHMS W HABBIKM, WX TMPUMECHEHHUE K
PELICHUI0 MaTEMAaTUYECKUX U HEMATEMATUYECKUX 3a/1a4 MPEIoaratoniee yMeHus:

* BBITIOJIHATH BBIYUCIICHHUS C IEHCTBUTEILHBIMU YHCIIAMU;

* pelIaTh ypaBHEHUS, CUCTEMbI YPaBHEHUN;



* pemaTh TEKCTOBBIC 3a/layll apu(PMETHUYECKUM CIIOCOOOM, C TIOMOIIBIO COCTABIICHUS U
pElIEHNs] YPABHEHUN, CUCTEM YPABHECHUM;

* HCMOJB30BATh AITCOPAaNIeCKHi SI3bIK JJI1 OMUCAHUS MPEAMETOB OKPYXKAIOUIETO MUpPA U
CO3/IaHUS COOTBETCTBYIOIINX MAaTEMAaTUIECKUX MOJICIICH;

* TPOBOJUTH TMPAKTHYCCKHE pACUYETHI: BBIUYMCICHHUS C TMPOICHTAMH, BBIYUCIICHHUS
CTAaTHCTUYCCKUX XapaKTCPUCTHK, BHITOJIHEHUE MPUOJIMIKEHHBIX BBIYUCIICHUH;

* BBINOJHATH TOXKJISCTBSHHBIC IPEOOPA30BaHUS PAIIMOHAIBHBIX BRIPAKEHUIA;

* BBINIOJIHATH OTICPAITUU HAJlT MHOYKECTBAMU;

* HcciIeAoBaTh GYHKIUU U CTPOUTH UX rpaduky;

* YWTaTh W UCIOJIL30BaTh MHPOPMAIUIO, TIPEICTABICHHYIO B BHJIC TAOJUIIBI, JUATPAMMBI
(cTosi0uaTOM MM KPYyTrOBOM).

AJire0panvecKue BbIPAKEHUS
BbInycKHUK Hay4YHTCsl:

* OIEPUPOBATH TOHITHSIMH «TOXIECTBO», «TOXJICCTBEHHOE MpPEOoOpa3oBaHWeE», peIiaTh
3a/1a4m, coJieprkamiiue OyKBeHHbIC TaHHBIC; paboTaTh ¢ (hOpMYJIaMu;

* BBIIOJIHATH MPEOOPa30OBaHMsI BBIPAKCHUW, COJEPXKAIIMX CTENCHH C  IEJIbIMU
MOKa3aTeIIsIMU;

* BBINOJHATh TOXKJICCTBEHHBIC IPEOOPA30BaHUs PAIIMOHAIBHBIX BBIPAKECHUH Ha OCHOBE
MPaBWII ACHCTBHIA HAJl MHOTOWICHAMH M aJreOpandecKUMHU APOOSIMH;

* BBINOJIHATH Pa3jI0KEHUE MHOTOWICHOB HA MHOXKHTEJIH.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYHTHCH

* BBINOJIHAMb MHO20OUIA208blE NPEOOPA30BAHUS DAYUOHANLHBIX BbIPANCEHUU, NPUMEHS
WUpoKutl Habop cnocobos u NPUEMos;

*  NPUMEHAMb MONCOeCMBeHHble NPeodPA3068aHnUs 01 peuleHus 3a0ay u3 pazoeia Kypca 7
Kaacca.

YpaBHeHus
BbInyCKHMK HAYYHTCH:

* pemaTh OCHOBHBIC BHIBI PAallMOHAIBHBIX YPABHCHHWH C OJHON IMEPEMEHHOMN, CHCTEMBI
JIBYX YpaBHEHUH C IByMS IIEpEMEHHBIMH;

* TIOHMMAaTh YPaBHCHHE KaK BAKHEHIIYI0O MAaTEMATHYCCKYO MOJCHb IS OINUCAHUS U
W3YYCHHS Pa3HOOOPA3HBIX peajbHBIX CUTYyallUd, peliaTh TCKCTOBBIC 3a/Ja4d alreOpamdecKuM
METOJIOM;

* TMPUMEHATH rpapuUecKue MPEACTABICHUS I UCCACIOBAaHUS YPABHCHHM, HCCIICIOBAHMUS
Y PELICHHS CHCTEM YPaBHEHUH C IByMS IIEPEMEHHBIMH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH

* 081a0emb CNeYualbHbiMU NPUEMAMU DpeUeHUs YPAGHEeHUU U CUCeM YPAGHEHUL,
VBEPEHHO NpUMEHAMb annapam YpasHenuitl OJisl peuleHusi pPAa3HoOOpAsHbIX 3a0ay U3
MAmMemMamuru, CMeNCHbIX NPeoMemos, NPAKmuKU,

* npumenams epaghuyeckue npeocmasieHus Ol UCCLe008aHUs YDABHEHUl, CUCmeM
VpasHeHutl, codeparcauux OyKeeHHvle Kodghgduyuenmeol.

DOyHKIUU
BbInycKHUK HAyYHTCSI:



* TOHUMATh U UCHOJb30BaATh (PYHKIIMOHAIbHBIE TOHATHS, SI3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaYEeHU);

* CTpOUTH rpaduKu 37IeMEHTAPHBIX (DYHKIIMI, UCCIEI0BAaTh CBOMCTBA YMCIOBBIX (PYHKIUI
Ha OCHOBE U3Yy4YE€HUs MOBEJEHUS UX rpaduKoB;

* MOHMMaTh (QYHKIUIO KaK BaXHEUIIYI0 MaTeMaTHMYECKyl0 MOJETb MJsi OIHMCaHUs
MPOLIECCOB U ABJICHUH OKPYKAIOIIET0 MUPA, IPUMEHITh (PYHKIIMOHAIBHBIHN SI3bIK JJIs1 OMIMCAHUS
Y MCCIIEZIOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKHUMH BETUYMHAMHU.

BBINYCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

* NpPo6OOUMb UCCNIe008AHUS, CBA3AHHblE C U3YYEeHUeM CE80UCME (YHKYUU, 8 MOM yucie ¢
UCNONIb308AHUEM KOMNbIOMEPA, HA OCHO8e 2papuK0O8 u3y4eHHulX QyHKyuil cmpoums Oo/ee
CJI0JICHbIE 2PAPUKU (KYCOUHO-3A0AHHbIe, C «BLIKOIOMBIMUY MOYKAMU U M.N.);

* UCNONL308aMb (DYHKYUOHAIbHbIE NPEOCMAasieHUs U C8OUcmea QYHKYUU peuleHus
Mamemamuyeckux 3a0ay4 u3z pazoena Kypca 7 kiacca.

AJire0panvecKue BbIPAKEHUS

BbInyCKHMK HAYYHTCH:

* OIEpPUPOBATh MOHITUSIMH «TOXJECTBO», «TOXAECTBEHHOE IPEOOpa3OBaHUE», peIIaTh
3a/1auu, coJepkaiire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyIamu;

* BBINOJHATH MPEOOpPa3OBaHUSl  BBIPAKEHHI, COIAEpKAIIMX CTENEHW C  LEJbIMU
ITOKA3aTEISIMU;

* BBINOJIHATH TOXJIECTBEHHBIE MPEOOPA30BAHMS BBIPAKEHU HA OCHOBE MPABHJI JEHCTBUI
HaJl MHOTO4JICHAMM;

* BBINOJHATH PA3JIOKEHUE MHOTOWIECHOB HA MHOXKUTEIIH.

BBINYCKHMK NOJIYYUT BO3MOKHOCTh HAYYUTHCH

*  GLINOJHAMbL MHO20UIA208blE NPeodPA308AHUS DAYUOHATILHBIX BbIPANCEHUL, NPUMEHS
wWUpoKutl Habop cnocobos u NPUEMos;

* NPUMEHAMb MOANCOEeCMBEHHblE NPeoOpa3oeanus OJisl peuleHuss 3a0a4 U3 PasiudHbIX
pazoenos Kypca.

YpaBHeHus
BBINYCKHMK HAYYHTCHA:

* pelarb OCHOBHBIE BUJBI JMHEUHBIX YPABHEHUN C OJHOU IIEPEMEHHOM, CUCTEMBI JBYX
JIMHEMHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU;

* [IOHMMATh YPAaBHEHME KAK BAKHEUIIYID MATEMATHYECKYI0 MOJENb IS ONUCAHUS U
M3YYEHUS PealIbHbIX CUTYallui, pelllaTh TEKCTOBBIE 33J]Ja4M aJIreOpanyecKUM METOJIOM;

* TMPUMEHATH rpaguuecKkue NpeCTaBICHUs IJIs UCCIeI0BaHUs YpaBHEHHM, HCCIEA0BaHUS
Y PELICHUS CUCTEM JIMHENHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU.

BBINYCKHMK NOJTYYHT BO3MOKHOCTh HAYYUTHCH!

* 061a0emb CHeyualbHbIMU NPUEMAMU peuleHUsl YPAGHEeHUN U CUCmem YPAGHeHU,
VBEPEHHO NpUMEHAMb annapam YpasHeHuii OJisi peuleHus pazHooOpasHulX 3a0ay U3
Mamemamuxu, CMeXCHbIX NpeoMemos, NPAKmMuKU,

* npumeHsAms 2epaguyeckue npeocmasieHus Oas UCCIe0068AHUSA TUHEUHbIX VPAGHEHUL,
cucmem JUHEUHbIX YPAGHEHUU, COO0epxcauux OyKeeHHvle KO3pduyueHmul.

DyHKUNHA
BBINYyCKHMK HAYYHUTCHA:



* TOHUMATh U UCHOJb30BaATh (PYHKIIMOHAIbHBIE TOHATHS, SI3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaYEeHU);

e cTpouTh rpaduK JUHEHHOW (PYHKIIMH, MCCIEIOBATh CBOMCTBA JIMHEHHON (DYHKIIMU HA
OCHOBE M3y4Y€HUs MOBeJIeHU € rpaduka;

* TOHWMAaTh (YHKIHMIO KAaK BAXKHEHUIIYI0 MAaTeMAaTHYECKYI) MOJENIb I OMHCAHUS
MIPOIIECCOB U SBJICHUHA OKPY’KAIOIIETO MUPA, MPUMEHATh (PYHKITMOHAIBHBIN S3BIK JIJIST OTIICAHUS
Y UCCJICIOBAHMSI 3aBUCUMOCTEH MEXAY (DU3NICCKUMH BEIIMUNHAMMU.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCH:

* NpPoBOOUMb UCCNIe008AHUS, CBA3AHHbIE C USYYUEHUEM CBOUCME TUHEUHbIX QYHKYUL, 8 MOM
yucne ¢ UCNOIb308AHUEM KOMNbIOMEPA, HA OCHOBe 2paqhuKkos JUHeUHOU QYHKYuu Cmpoums
bozee cnodichvie epaguxu (KycouHo-3a0aHtble, ¢

«BLIKOJIOMBIMUY MOYKAMU U M.1.).

I'eomeTpuveckuii 0,10k

BbInyCKHMK HAYYHTCH:

® paCIO3HABATh HA YEPTEKAX, PUCYHKAX, MOJIENIAX U B OKPYKAIOIIEM MUPE TIIOCKUE
U TIPOCTPAHCTBEHHBIE TeOMETpUUECKUe PUTYpPHI (TOUKa, MPpsMast, OTPE30K, JIy4, YTo,
TPEYTOJIbHUK, OKPY>KHOCTD, I1ap, chepa, napauiesenurnea, NupaMmuaa v ip.);

® pacro3HaBaTh BUJbI YIJIOB, BU/bl TPEYTOJLHUKOB;

® OMNpeNeNsaTh M0 YepTeKy PUTyphl €€ mapameTpsl (JJIMHA OTpe3Ka, TpaaycHas Mepa
yria, 3JIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTrOJIbHUKA U T.1I1.);

® [10JIb30BaThCA A3BIKOM F€OMETPUU ISl ONIMCAHUSA MMPEIMETOB OKPYXKAIOIIETO MUPa
Y UX B3aUMHOT'O PACIOJI0XKCHUS;

® pacro3HaBaTh U U300paKaTh HA YEPTEkKAX U PUCYHKAX T€OMETPUUECKUE (PUTYPHI U
UX KOHpUTYpaIuu;

® HAXOJUTh 3HAYCHUS JIMH JIMHEUHBIX 2JIEMEHTOB (DUTYP U UX OTHOIIICHHUS,
rpagycHyo Mepy yrios ot 0° 1o 180°, mpumensis onpe/eeHnst, CBOICTBA  IIPH3HAKHA
buryp u ux 37€MEHTOB, OTHOIIECHUS (PUTYp (PaBEHCTBO, CPAaBHEHUE);

® pelaTh 3a/1a4u Ha JI0Ka3aTeIbCTBO, OMUPAsCh HA M3YYCHHBIC CBOMCTBA (huryp u
OTHOILICHUI MEXIy HUMHU U IPUMEHSISI U3YUYEHHbIE METO/IbI I0Ka3aTEIIbCTB;

® pemiaTh MPOCTEHIINE 33/1a4X HA IOCTPOEHUE, TPUMEHSISI OCHOBHBIE AT OPUTMBbI
MOCTPOCHHUS C TTIOMOIIBIO IUPKYJIS U IMHEHKH;

® pelaTh NPoCTEeHIlIre MIIaHUMETPUUECKHUE 3a7a41 B POCTPAHCTBE.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCSH

® yenyOneHus U passumus npeoCmasieHuil 0 NIOCKUX U RPOCMpaAHCMBEHHbIX
2eomempuieckux ueypax (mouxka, npamas, Oompe3oK, vy, Y2oi, mpeyeoibHUK,
OKPYIHCHOCMD, Wap, cihepa, napaieienuned, npusma u op.);

® 081A0eHUs MEMOOAMU PeUeHUs 3a0a HA 8bIYUCTEHUSA U 0OKA3aMeNbCmea:
MemoooM Om NPOMUBHO20, MEMOOOM nepedbopa BapuaHmos;

® npuobpemeHUs ONbIMA NPUMEHEHUS ANleeOPauiecKko20 annapama npu peuleHuu
2eomMempuiecKux 3a0ad;

® 061a0eHUs MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMPOoeHUe C HOMOUBIO
YUPKYTISL U TUHEUKU. AHATU3, NOCMpoeHUe, O0KA3AMeNbCmeo U UCCIe008aHUe,



® npuobpemeHUs ONbIMA UCCIE008AHUS CEOLICNE NIAHUMEMPULECKUX pueyp ¢
NOMOWBIO KOMNBLIOMEPHBIX NPOCPAMM.
8 kirace

1) ymeHuwe paboTaTh ¢ MaTEMATHYECKUM TEKCTOM (CTPYKTYpHUpPOBAHHE, H3BJICUCHUE
HEeoOX0oIUMON HMH(pOpPMallUK), TOYHO U TPaAaMOTHO BBIPAXKaTh CBOU MBICIU B YCTHOH U
MMCBMEHHOM pe4Yd, TMPUMEHSS] MATEMAaTHYECKYH) TEPMHUHOJIOTMI0O M  CHMBOJUKY,
UCIIOJIb30BaTh  pa3iU4HbIe  SI3bIKM  MAaTEMAaTUKH  (CJIOBECHBIA,  CHUMBOJMYECKUM,
rpaduueckuii), OOOCHOBBIBATH CYXKIEHHUS, NPOBOIAUTH KiIaCCHU(PUKAINIO, JTOKAa3bIBATh
MaTE€MaTUYECKHUE YTBEPKIACHMUS;

2) BiajgeHWe 0a30BBIM TOHSATHIHBIM amllapaToM: MMETh TMPEACTABICHUE O YHCIIC,
BJIQJICHHE CHUMBOJBHBIM SI3BIKOM anreOpbl, 3HAHHME HIIEMEHTAPHBIX (PYHKIIMOHATbHBIX
3aBUCUMOCTEH, (HOPMHUpPOBAHME NPEICTABICHUNA O CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM MHUPE U O Pa3IMYHBIX CIOCO0aX WX H3y4YeHHs, 00 OCOOCHHOCTSX BBIBOJIOB U
MIPOTHO30B, HOCSIIIUX BEPOSATHOCTHBIN XapakrTep;

3) yMeHHEe  BBIIOJHATH  ajreOpanyeckue  MPeoOpa3oBaHUsl  PaIMOHAIBHBIX
BBIPDQKECHHUM, NPUMEHATh MX JJIA pPEIICHHUS Y4eOHBIX MaTEeMaTHYECKHMX 3aJad M 3ajad,
BO3ZHMKAIOIINX B CMEKHBIX YUEOHBIX MIPEIMETAX;

4)  yMeHHME TIOJB30BATHCSA W3YYCHHBIMH  MAaTEMAaTHYSCKUMH  (QopMmylamMu |
CaMOCTOSITEJIbHO COCTaBJIATh (POPMYJIBI 3aBUCUMOCTEN MEXIy BEIMYMHAMM Ha OCHOBE
000011IEHHS YaCTHBIX CIIy4aeB U IKCIEPUMEHTA;

5)  yMeHwue pemiath JIMHEHHbBIC YpaBHEHUS;

6)  oBnajeHUE CUCTEMON (PYHKIMOHAIBHBIX MOHATUH, (QYHKIIMOHAIBHBIM S3BIKOM U
CUMBOJIMKOM, YMEHHE CTPOUTH Ipadpuku (PyHKIMI, ONMUCHIBATh UX CBOMCTBA, UCIIOJIH30BAThH
GbyHKIMOHATBHO — TpadUuecKue MPeICTaBICHUs AJI ONMCAHNS U aHAJN3a MAaTEMAaTUYECKUX
3a/1a4y ¥ pealbHbIX 3aBUCUMOCTEH;

7)  OBIaJCHUE OCHOBHBIMH CHOCOOAMH TPEACTABICHHS M aHAIM3a CTATUCTHYECKUX
JAHHBIX, YMEHHUE peliaTh 3a/layd Ha HaXOXKJICHHE YacTOThl U BEPOSTHOCTH CIy4YalHBIX
COOBITHIA;

8)  yMeHus TPUMEHSITHh HM3YYCHHBIC MOHATHS, PE3yJbTaThl U METOJbI MPH PEIICHHH
3aJad U3 Ppa3MYHBIX pA3ACIOB Kypca, B TOM 4YHCJIE 3a7ad, HE CBOJAIIMXCA K
HEMOCPEICTBEHHOMY MPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

AJiredpanyecKkue BbIpaKeHUs
BbInyCKHHK HAYYUTCH:

. OTIepUPOBATH MOHSITHSIMH «TOXKIECTBOY, «TOXKIECTBEHHOE
npeoOpa3oBaHue», pelath 3agaud, cojepikaiiie OyKBEHHbIE JaHHbIE, paboTaTh ¢
bopmynamu;

. OTIEpUPOBATh TIOHATHEM «KBAJAPATHBIA KOPEHb», TMPUMEHSITH €ro B
BBIUMCIICHHSIX;

. BBITIOJHATH MPe00pa30BaHNEe BBIPAXKEHUM, COACPKAIIUX CTENEHH C LIEBIMU
MOKa3aTeIsIMU U KBaIpaTHbIE KOPHU;

. BBITIOJHATh TOXKIECTBEHHbIE MPEOOpPa30BaHUsl PAllMOHATIBHBIX BBIPAXKEHHIM
Ha OCHOBE MPAaBUJI IEUCTBUN HAJl MHOTOWJICHAMH U aJIre0panyecKuMu ApoOsIMU;

. BBITIOJHSATH Pa3i0KEHNE MHOTOYWICHOB HA MHOXKHUTEIIH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS
. BBITIOJHATh MHOTOILIATOBHIE MPEOOpPa30BaHUs PALMOHATBHBIX BBIPAKEHUM,

NPUMEHSST IIUPOKU HabOp CcrIoco00B U MPUEMOB;



. OPUMEHSTh TOXAECTBEHHBbIE MpeoOpa3oBaHus Jid pEIIeHUs 3ajlad U3
Pa3IMYHBIX pa3/esioB Kypca.

YpaBHeHus
BbInyCKHMK HAYYHTCH:

. penaTh OCHOBHBIE BUbI PAIMOHAJIBHBIX YPAaBHEHUN C OJIHOM MEPEMEHHOM!,
CUCTEMBI JIBYX YPaBHEHUI C JBYMS IEPEMEHHBIMH;

. NOHUMAaTh YpaBHEHHE KaK BAKHEHIIYI0 MaTeMAaTHYECKYI0 MOJENb JJIs
OMHMCAHUS W U3YYEHHUS Pa3HOOOpa3HbIX peaJbHBIX CHUTyalluid, pellaTb TEKCTOBBIC
3a/lauu anredpandyeckuM METOJI0M;

. OPUMEHATh TpaduuecKkue MpefCTaBICHUS IJis UCCIEIOBAHUS YpPaBHEHMUIA,
HCCIICIOBAHUS U PEIICHUSI CUCTEM YPAaBHEHUH C JBYMS EPEMEHHBIMU.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCSH

. OBJAQJCTh CIHEIUATBHBIMU MpUEMAMHU PEIICHUS YpPaBHEHUW U CHUCTEM
ypaBHEHUI; YBEPEHHO MPUMEHSThH anmapar ypaBHEHUU JJIsl PEIICHUSI pa3HOOOPa3HBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, TPAKTUKH;

. MPUMEHATh TpauuecKue MpPeACTaBICHUS JJI1 UCCIEAOBAHMS YPaBHEHUH,

CUCTEM ypaBHEHHMI, cofepKalux OyKBeHHbIE KOA()PUIIUEHTHI.
HepaBencTBa

BbInyCKHMK HAYYHTCH:

. NOHUMaTh TEPMHUHOJOTHIO W CHUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

. pelIaTh JUHEWHBbIE HEPABEHCTBA C OAHOM IIEPEMEHHON U UX CUCTEMBI,

. OPUMEHATH allapaT HEPAaBEHCTB JUISl PELICHHs 3aJad W3 Pa3IudHbIX

pa3esioB Kypca.
BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH
. OCBOMTH Pa3zHOOOpa3Hble MPUEMBI JOKA3aTelIbCTBA HEPABEHCTB; YBEPEHHO
NPUMEHSTh ammapaT HEPaBEHCTB U PEHICHHWS Pa3HOOOpa3HBIX MaTEeMaTHUYECKHUX
3a11a4, 3a/1a4 U3 CMEKHBIX IPEIMETOB U MPAKTHKHY;

. NPUMEHSATh TpapuuecKue MPeACTaBICHUS I MCCIEIOBAaHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIepKAIINX OYKBEHHbIE KO (PUIIEHTHI.
DyHKUUH
BhInyCKHUK HAYYUTCH:
. MOHUMATh ¥ WCIMOJb30BaTh (DYHKIIMOHAIBHBIC TIOHSATHSA, S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 0003HAYECHUS );
. CTpPOUTH TpaduKU BJIEMEHTAPHBIX (YHKIUM, HCCIEAOBATh CBOWCTBA YHCIIOBBIX
(GyHKIMIA Ha OCHOBE M3yUCHHUsI IOBEICHUS UX TPa(UKOB;
. NOHUMAaTh (DYHKIIMIO KaK BAKHEHUITYI0 MAaTEeMAaTHYECKYI0 MOJIENb JIJIsl ONHCAHUS

MPOLIECCOB U SIBJICHUM OKPY’KAIOIIETO MHpA, MPUMEHATh (YHKIMOHAJIBHBIM SI3BIK JUIS
OMMCAHUS U UCCIIEOBAHUS 3aBUCUMOCTEN MeX a1y (PU3MUECKUMHU BETUYMHAMU;

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCS

. IPOBOJUTH HMCCJIEIOBAHUS, CBSI3aHHBIE C HM3YyYE€HHWEM CBOMCTB (DYHKIIHMI, B TOM
YHCJIE C UCTIOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE Ipa)MKOB M3YYEHHBIX (PYHKIUN CTPOUTD
Oosee cioxHbIe rpaduKu (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMHU U T. 11.);

. UCIIOJIb30BaTh (PYHKIMOHAJIbHBIE TMPEJCTABICHUS W CBOWCTBA (PYHKUUN IS
peLIeHUs] MaTEMaTUYECKUX 3a7a4 U3 Pa3IMYHbIX Pa3JIelIoB Kypca;

9 knacc



1) ymenme paboOTaTh C MaTEeMAaTHYCCKUM TEKCTOM (CTPYKTYpPHpPOBaHHE, U3BIICUCHHE
HEOOXOoAMMOK HMH(OPMAILMK), TOYHO M TPAMOTHO BBIpAXKaTh CBOM MBICIM B YCTHOH H
NUCbMCHHOM  peYM, TMPUMEHSIS MaTeMaTHYECKYI0 TEPMHHOJIOTMIO W  CHMBOJIHKY,
UCIIOJIb30BAaTh  Pa3IMYHBIC  SI3BIKM  MAaTEMAaTHKH  (CJIOBECHBIH,  CHMBOJHUYCCKHIA,
rpaduueckuii), OOOCHOBBIBATh CY)KJICHHUSA, IPOBOJUTH KIACCU(PUKALNIO, JI0Ka3bIBaTh
MaTEeMaTHYCCKHE YTBEPIKICHHS,

2) BiajacHUe 0a30BBIM IOHATHHHBIM alapaToM: HMETh IPEACTaBICHHE O YHCIIE,
BJIAJICHUE CHMBOJIBHBIM SI3BIKOM aireOpbl, 3HAHHE 3JIEMCHTAPHBIX (PYHKIIMOHAIBHBIX
3aBHCHMOCTCH, (DOPMUPOBAHUE MPEACTABICHUN O CTATHCTUYCCKUX 3aKOHOMEPHOCTSX B
pCaIbHOM MHUPE M O Pa3IMYHBIX CIOCO0ax HX H3ydeHHs, 00 0COOEHHOCTSX BBIBOJIOB U
MIPOTHO30B, HOCSIIUX BEPOSITHOCTHBIA XapaKTep;

3) yMeHHE BBHINOIHATH alreOpandecKue MpeoOpa3oBaHus PAIMOHATBLHBIX BBIPAKECHUMH,
MPUMEHSATh MX JIUIS PEIICHUS YYeOHBIX MaTeMaTHYCCKHX 3aJad W 3ajad, BO3ZHUKAIOIINX B
CME)KHBIX YUCOHBIX MPEAMETAX;

4) YMCHHE  IIOJIb30BAaThCS  HM3YYCHHBIMH  MaTeMaTHYCCKUMU  (OpMyJIaMH U
CaMOCTOSITCIIBHO COCTaBJIATh (DOPMYJIBI 3aBUCHMOCTEH MeEXIy BEJIMYMHAMH Ha OCHOBE
000O0IIICHHS YaCTHBIX CIy4aeB U AKCIICPUMCHTA;

5)  ymecHHe peniath JUHCHHbBIC YPaBHCHHUS,

6) OBJIQJICHUE CHUCTEMOH (DYHKIIMOHAJIBHBIX MOHATUH, (YHKIIMOHAJIBHBIM SI36IKOM M
CUMBOJIMKOH, YMEHHE CTPOUTH I'paduku (PYHKIMI, ONMMCHIBATh UX CBOMCTBA, UCIIOJIH30BAThH
(YHKITMOHATIBHO — rpaduuecKkue MpeACTaBICHUS U ONMCAHUS U aHaJIN3a MaTeMaTHICCKIX
3aJ1a4 ¥ peaJibHbIX 3aBUCUMOCTCH;

7) OBJIaJICHHEC OCHOBHBIMH CIIOCOOAaMH IPEACTABICHUS W aHAJU3a CTaTUCTHUYCCKHUX
JAHHBIX, YMEHHE pellaTh 3aJaud Ha HaXOXJACHHE YacTOThl U BEPOSATHOCTH CIy4YaHHBIX
COOBITHIA;

8)  yMcHHMS NPHUMEHSATh WM3YYCHHBIC TOHSATHSA, PE3yJIbTaThl U METOJBI MPH PEIICHUH
3aJlad U3 pas3dUYHBIX pa3AelioB Kypca, B TOM 4YHCJIEC 3agad, HE CBOJAINIUXCI K
HETNOCPEICTBEHHOMY ITPUMEHECHUIO U3BECTHBIX aJITOPUTMOB.

AJiredpanyeckue BbIpaKeHUs
BoInyCKHMK HAYYHUTCSH

. ONEepUPOBAThH MIOHATHIMU «TOXKIECTBOY, «TOXKIECTBEHHOE
npeoOpazoBaHuey, pellaTh 3alayd, coiepXaline OyKBEHHbIE NaHHbIe, padoTaTh C
dbopmynamu;

. ONEPUPOBATh IOHATHEM «KBAJAPATHBIA KOPEHB», NPUMEHATH €ro B
BBIYUCIIEHUSX;

. BBINIOJIHATH NTPeoOpa30BaHue BhIPAKEHUN, COJEPIKAIINUX CTEIICHU C LIEJIbIMU
NOKa3aTesIMA U KBAJIPATHBIE KOPHU;

. BBITIOJIHATH TOXKIECTBEHHbIE MPEOOpa30BaHusl pPaAllMOHAJIBHBIX BbIPAXKEHUIM
Ha OCHOBE MPaBUJI IEUCTBUN HAJl MHOTOWJICHAMH U alre0panyecKuMu ApoOsMu;

. BBITIOJIHATH PA3JIOKEHUE MHOTOWIEHOB HA MHOYKUTEIIN.

BbInyCKHUK HOJTYYHUT BO3MOKHOCTh HAYYHMTHCH .

. BBITIOJHATh MHOTOINArOBBIE MPE0OpPa30BaHUs PAMOHATBHBIX BBIPAKEHUM,
MPUMEHSISI IUPOKUN HAOOP CrIOCOOOB U MPUEMOB;

. NPUMEHATh TOXJAECTBEHHbIE NPEoOpa3oBaHusl [UIsl pPELICHUs 3aaad u3

Pa3IMYHBIX Pa3JeJIOB Kypca.
YpaBHeHust



BbInyCKHUK HAYYUTCH

. pelmaTbh OCHOBHBIE BHJIBI PALlMOHAIBHBIX YPABHEHUM C OJHOW IEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU;
. IIOHAMATh YPAaBHEHME KAK BAKHEMIIYI0O MATEMATHYECKYIO MOJEIb IS

ONMMCAHUSI W W3Y4YEHHUS Pa3HOOOpa3HbIX pEaJbHBIX CHUTyalUd, pelIaTb TEKCTOBBIC
3a/lauu anredpandyeckuM METOJI0M;

. OpPUMEHATh Tpaduueckue MpefCTaBICHUS IJIs UCCIEIO0BAHMS YpaBHEHUH,
UCCIIEOBAHUS U PELICHHS CUCTEM YPaBHEHU C IBYMS IEPEMEHHBIMHU.

BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYYMTHCSH .

. OBJAAETh CIICHUAIbHBIMU MPUEMAMHU PELICHUS YPAaBHEHUW M CHUCTEM
ypaBHEHUI; YBEPEHHO MPUMEHSTH allapaT YpaBHEHUN JJI PEIICHHs] Pa3HOOOpa3HBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, TPAKTUKH;

. MPUMEHATh TpauuecKue MpPeACTaBICHUS JJI1 WCCIEJAOBAHMS YPaBHEHUH,
CUCTEM ypaBHEHHMI, cofepKauux OyKBeHHbIE KOA()PUIIMEHTHI.
HepaBencrBa
BbInyCKHUK HAYYUTCH:
. MMOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOILICHHEM HEPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;
. peuaTh JUMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHON M MX CHCTEMBI; PEIIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha IrpaduyecKue NpeCTaBICHNUS;
. OPUMEHATh anmnapar HEPaBEHCTB JUIsl PELICHUS 3aJad U3 Pa3iIudHbIX pas3zeiioB
Kypca.
BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYUYMTHCS .
. OCBOUTH pPa3HOOOpa3zHble TPUEMBI J1I0KA3aTE€IbCTBA HEPABEHCTB; YBEPEHHO

MPUMEHSTh almapaT HEPaBEHCTB MJisi PEIICHUS Pa3HOOOpa3HbIX MaTEeMaTHYECKUX 3ajad,
3a71a4 U3 CMEXKHBIX MPEIMETOB U NMPAKTUKU;

. MPUMEHSTH TpaduyecKue MpeACTaBICHUs ISl UCCIET0BaHUs HEPABEHCTB, CHCTEM

HEPaBEHCTB, CO/IepkKAIINX OyKBEHHbIE KOA(P(DUIIMEHTHI.
DOyHKIUU
BbInyCKHUK HAYYUTCH:

. NMOHUMAaTh ¥ HCIOJb30BaTh (DYHKIIMOHAJIBHBIC TOHSATHA, S3bIK (TEPMHHBI,
CUMBOJIMYECKUE 0003HAYECHUS );

. CTpOUTh TpadUKH DIIEMEHTAPHBIX (PYHKIIUN, WCCIEAOBATh CBONCTBA YHCIOBBIX
(GyHKIMIA Ha OCHOBE M3yYCHHUSI IOBEICHUS UX TPa(UKOB;

. MOHUMATh (YHKIMIO KaK BOKHEUITYI0 MAaTEMaTUYECKYI0 MOJENb JJIs OMUCAHUS

MPOIIECCOB U SIBJICHUM OKPYXKAIOIIETO MHUpPA, MPUMEHSTh (DYHKIIMOHAIBHBIN S3BIK JIJIS
OTIMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3MUECKUMH BETUUNHAMU;

. NOHUMAaTh W HCIOJb30BATh  SI3BIK  MOCJEAOBATEIbHOCTEH  (TEPMUHBIL,
CUMBOJIMYECKUE 0003HAYEHUS);
. OpUMEHSATh (OPMYJIbI, CBSI3aHHBIE C apUPMETUYECKOM U T'€OMETPUUYECKON

MporpeccusiMu, U amnmnapar, cOpMHPOBAHHBIN MPU HM3YyYEHUU APYTUX Pa3le]oB Kypca, K
PELIEHHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEallbHOM KU3HHU.

BBINYCKHHK OJIYYUT BO3MOKHOCTh HAYYHTHCH

. MPOBOAMNTH HCCIIEIOBaHUs, CBSI3aHHBbIE C HM3YYCHHEM CBOMCTB (DYHKIIHI, B TOM
YHCIIE C UCIIOJIb30BAHUEM KOMITbIOTEPA; Ha OCHOBE TpaMKOB U3yUEHHBIX (DYHKIUN CTPOUTH
0oJee cioxHbie rpaduKy (KyCOUYHO-3a/IaHHbIE, C «BBIKOJIOTHIMU» TOYKAMU U T. 11.);



. UCIIOJIb30BaTh (PYHKIMOHAJIbHBIE MPEJCTAaBICHUS M CBOWCTBA (YHKIMH 115
pEelIeHNs MaTEMAaTUYECKUX 3aJ1ad U3 Pa3IMYHbIX Pa3JIeoB Kypca;

. peniaTh KOMOMHUPOBAHHBIE 337a4l C IPUMEHEHHEM (OPMYJT N-TO YJeHa U CyMMBI
N MEpBBIX YJIECHOB apu(PMETHUECKOW M TeOMETPUYECKOM MPOTpeccuil, MPUMEHSS MPU ITOM
arnrapar ypaBHCHHUI 1 HEPABEHCTB;

. MOHUMATh apUPMETHUYECKYI0 M TEOMETPUYECKYI0 MPOTPEecCCHH Kak (QyHKIUU
HATYpaJIbHOTO apTyMEHTa; CBSA3BIBATh apU(PMETUUECKYIO MPOTPECCUIO C TUHEHHBIM POCTOM,
r€OMETPUYECKYIO — C 3KCIOHEHIIMAIBHBIM POCTOM.

I'eomeTpuyeckunii MmaTepuas
BbInyCKHUK HAYYUTCH

. KJIaCCU(PUIIUPOBATH T€OMETPUUIECKUE PUTYPBI;

. HaxOJIUTh 3HAYEHHS JUIMH JIMHEHHBIX BJEMEHTOB (UIyp U HX OTHOIICHHS,
rpagycHyto mepy yrioB ot 0° mo 180°, mpumensiss onpeneseHus, CBOMCTBAa U MNPU3HAKU
buryp U uX 3J€MEHTOB, OTHOLIEHUs (QUryp (paBEeHCTBO, MOJO00OHE, CUMMETpPHs, TOBOPOT,
napasuliesIbHbIN MEPEHOC);

. ONEpPUPOBAaTh  HAYAIBHBIMU  TOHATHUSMH  TPUTOHOMETPUM U BBINOJHATH
AJIEMEHTapHbIE Ollepalvy HaJl PYHKIMSIMU YTJIOB;

. pelarh 3a/a4yd Ha JJOKa3aTeJbCTBO, OMMPAsCh HAa U3yYEHHbIE CBOMCTBA (puUryp u
OTHOLIEHUI MEXIY HUMHU U IPUMEHSS U3YYEHHBIE METObI JOKA3aTEIbCTB;

. peniaTh HECJIOXKHBIE 3a7a4d HAa MOCTPOCHHE, NPUMEHSSI OCHOBHBIC aJITOPUTMBI
IIOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKY;

. pemaTh NpoCcTeHIINe MIIAHUMETPUUYECKUE 3a]1auu.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH

. OBJIAJIETh METOJIAMH PEILICHUS 33]1a4 Ha BBIYHMCIECHUE U JOKA3aTEeIbCTBO: METOJIOM

OT TPOTHUBHOTO, METOJOM TOJ00HMS, METOJAOM Iepedopa BapHAaHTOB W METOJOM
TCOMETPUUYECKUX MECT TOUEK;

. MPUOOPECTH OMBIT TPUMEHEHUS alreOpandeckoro W TPUTOHOMETPHUUIECKOTO
amnmaparta v uJed JIBHKCHUS TIPH PEIICHUU TeOMETPUIECCKUX 3a1a9;

. OBJIAJCTh TPAJAMIIMOHHOW CXEMOW pEIICHUS 3aJa4 Ha IOCTPOCHHE C IOMOIIBIO
IUPKYJIS U TUHEUKHU: aHAJIN3, TTIOCTPOCHHE, I0KA3aTeIbCTBO M UCCIICAOBAHNUE;

. HAy4UThCS PEIIaTh 33J1a4M Ha TTOCTPOCHUE METOJOM IT'€OMETPHUECKIX MECT TOUEK
1 METOJOM ITOJI00MS;

Conep:kaHue rpynmnoBbIX 3aHATHI 10 MATEMATHKeE
7 kJj1ace
AsredpanvyecKue BbIPAKEHUSA

BripaxkeHne ¢ mnepeMeHHbIMU. 3HA4YEHUE BBIPAXEHUS] C MepeMeHHbIMU. JlomycTuMbIie
3HAUYCHUE TIEPEMEHHBIX. TO0XIecTBO. TOXXIECTBEHHBIC MPeoOpa3oBaHUs anreOpandecKux
BBIpAKEHUU. [[0Ka3aTENBCTBO TOXKAECTB.

Crenenb C HaTypaJdbHbIM TIOKazaTeaeM U €€ cBoictBa. OpHousneHbl. OJHOYIECH
crtaHgaptHoro Buja. CreneHb ofHOWIeHAa. MHorouseHbl. MHOrO4JeH CTaHJapTHOTO BHUJA.
Crenenb MHoOrowieHa. ClOXKEHHE, BBIUUTAHUE M YMHOXKEHHE MHOTOYJIECHOB. DOpMYIIbI
COKPALIEHHOI'O0 YMHOXKEHUS: KBaJApaT CYMMbl M KBaJpaT pa3sHOCTH [JBYX BBIPAKEHHUI,
OPOU3BENCHUE PA3HOCTH W CYMMBl JBYX BBIpOKEHMU. Pa3iiokeHne MHOTOWICHOB Ha



MHOXHTENU. BpiHeceHue o0011ero MHOXUTENs 3a ckoOku. Meron rpynnupoBku. PasHocTb
KBaJIpaToOB ABYX BbIpakeHHi. CymMMa U pa3HOCTb KyOOB JIBYX BBIPAKEHUH.

ToxxnecTBeHHble TpeoOpa3oBaHus BhlpaxkeHUM. CTeNeHb C IeNbIM IOKa3aTeleM M e

CBOWCTBA.
YpaBHeHust

VYpaBHeHue c¢ oaHoil mnepemeHHOW. KopeHb ypaBHeHusA. PaBHOCWUIIBHBIE YypaBHEHHS.
CBoiicTBa ypaBHEHHWW C OJHON IIEPEMEHHOW. YpaBHEHHE KaK MaTE€MaTH4ecKas MOJEINb
peanbHOM CUTYallUH.

JInnerHoe ypaBHEHHUE.

VYpaBHeHue ¢ JByMs TMepeMeHHbIMU. ['paduk ypaBHEeHUS ¢ JByMs I€PEMEHHBIMH.
JIuneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 TpaduK.

Cucrembl ypaBHEHHMI ¢ JByMsl nepeMeHHbIMH. ['paduueckuii METOJ pelleHus CHUCTEMBI
YPaBHEHMHN C JBYMs IIEpEMEHHBIMU. PelieHue cucrem ypaBHEHH METOAOM IOACTAHOBKH U
cnoxxenus. Cucrema AByX YpaBHEHUM C JBYMs IIEPEMEHHBIMU KaK MOJIEIb PEATbHON CUTYallUH.

@Oyukuuu Yucaosbie yHKIMU

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. [lonstue ¢yHkumu. OyHKIMS Kak
MaTeMaThyeckass MOJeNb peanbHoro mpouecca. CrnocoObl 3amanus ¢GyHKuud. ['paduk
¢Gynkunu. Jluneinas GyHkuus, e€ CBOWCTBA U rpaduK.

I'eomerpuueckuii 010K

Otpe3sok. [Ipsamas, myd. CMeKHBIE U BEPTUKAJIBHBIE YTIJbl. [[puMEeHEeHNE CBOMCTB CMEXHBIX
Y BEPTUKAJBHBIX YIJIOB MPU PELIEHUHU 3aJa4. TpeyroibHUK. MenuaHna, BbICOTa U OMCCEKTpHCa
TpeyroibHuka. I[Ipu3Haku paBeHCTBa TpeyronbHUKOB. [lapamnensHbie npsimblie. CBOMCTBA U
IIPU3HAKKU MapaJuIeIbHbIX NpsAMBIX. IIpsMoyrosbHble TpeyrogbHUKH. [Ipu3Haku paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

8 kiacc.

1. Uncna u BprunciaeHus (8 yacon)

Bce neiictBust ¢ 0OObIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

PanuonanbHpie 1 nppauroHaneHble ynciia. KBagpaTHeld KopeHb U3 yucia. Haxoxnenue
npUOIMKEHHBIX 3HAUE€HUM KBaJpaTHOrO KOpHS. BHeceHume MHOXUTENS MOJ 3HAaK KOPHSL.
BriHecenne MHOXKHUTENS U3—T101 3HAKa KOPHS.

[IpeoOpa3zoBaHne YUCIOBBIX BHIPAKEHUN U BEIYUCICHNE 3HAUCHUN BBIPKCHHM.

2. BoIpa:keHusi H MX npeodopazoBanus (7 4acoB)

Hevicteuss ¢  MHorowieHamu. DOpMysbl COKpalIEeHHOIO YyMHOXeHUs. PasznmoxeHue
MHOTOYJICHOB HA MHOKHUTEJH.

OcHoBHOe cBoMcTBO JapoOu. CokparieHue apooeit. TokaecTBEeHHOE MpeoOpa3oBaHuE
BbIpaKEeHUI. ApudmMeTrnuecKue N1eUCcTBUs C IPOOSIMHU.

[IpeoOpazoBanne OyKBEHHBIX BHIPAKEHUN U BHIYUCIICHNE 3HAUCHUN BHIPAKCHHM.

3.  YpaBHeHus u HepaBeHcTBa (8 yacoB)

JIuneitnbie ypaBHeHUs. KopeHb ypaBHEHUSI.

Henonueie kBanpatHeie ypaBHeHUs. DopMyna KOpHEW KBaJApaTHOroO ypaBHEHHs. Teopema
Buera. [Ipo6HO — panuoHanbHble ypaBHEHHUs. PelieHue TEeKCTOBBIX 33Jlad C I[OMOIIbIO
PalMOHAJIBHBIX YPABHEHHUM.

Yucnosble MPOMEKYTKU. Perenne TMHENHbIX HEPABEHCTB U UX CUCTEM.



4. ®ynkoun (6 gacos)
Jluneitnass pynkmuss u ee rpadux. Kaaparnunas ¢yskmus u ee rpaduk. ['paduxu
pEAIbHBIX 3aBUCUMOCTEMN.
5. 3amaum (5 yacoB)
Marematnueckas mozenb 3agadd. COCTaBiI€HUE YpaBHEHHUS MO YCJIOBHIO 3aJayM.
3ajaun Ha ABWKEHUE. 3aa4uM Ha «paboTy». 3a/1a4u Ha «4acTh»
9 kJ1ace

Tema 1. Yucna u npeobpazosanus evipaxcenuui. 6 uyacog: CBOUCTBa apu(PMETUUECKUX
nevictBuil. CTENeHb C HATypaJbHBIM IOKAa3aTElEM, BBIYMCICHHE 3HAYEHUN BBIPAKECHHM,
cofepxkamux crerneHd. OObIKHOBEHHbIE Apoou. Jlecsatuunbie apobu. JleWcTBus ¢ ApOOSIMH.
KBagpatHbeiii kopeHb U3 uucia. ByKBEHHbIE BbIpakeHUsd. UucioBoe 3HaueHHE OYKBEHHOIO
BbIpakeHUs. JlomycTuMble 3HaYEHUs MTEPEMEHHBIX, BXOAAIIUX B alreOpandyeckue BhIPaKEHUS.
[TocTaHOBKM BBIpaKEHUN BMECTO NMEPEMEHHBIX. CBOMCTBA CTEMEHEN C LIEIBIM MOKA3aTEIIEM,
npeoOpa3oBaHue BbIPAKEHUM, COJIEPIKALINX CTEIEHH C LEJbIM MOoKa3aTeseM. MHOTOWJIEHBI.

Pa3noxenue MHOTOWIEHA HA MHOKUTEIHU C TOMOILBIO (POPMYJI COKPAILIEHHOTO YMHOKEHHSL.
KBampaTHbIil TpexusieH.

Anre6pandeckue npoou. Cokpaiienue apoodeit. JlefictBus ¢ anreOpanyeckuMu JIpoOsiMu.
PanmonanbHbie BhIpakeHUS U UX peoOpaxenus. [IpeoOpazoBanue anredpandeckux Apooei

Tema 2. Vpasnenus u mepasencmea: 15 uacoeg: JlunHeitHble ypaBHeHus. KBagpaTHoe
ypaBHEHHME. PemeHune panuoHanbHBIX YypaBHEHUW. JIMHEHWHBIE HEpaBeHCTBA C OJHOU
IIEPEMEHHOM M HMX cHcTeMbl. KBaapaTHble HEpaBeHCTBA C OJHOW IepeMeHHOW. UuciaoBble
HEpPABEHCTBA U UX CBOMCTBA. CHCTEMBI YPABHEHUIN U HEPABEHCTB

Tema 3. Yucnosvie hynkyuu: 3 uaca: ®yukuus. Criocoosl 3aaanus GyHkiuid. O0macTb
onpeneneHus U oonactb 3HaueHus: GpyHkuuu. ['padux pyHkunn, Bodpacrtanue, yObIBaHUE
GyHKUMH, HYJIA (PYHKIIMHU, COXpAaHEHHE 3HAKa Ha IPOMEKYTKE, HauOoJIblIee 1 HauMEHbIIIEee
3HAYEHHS.

[TonsiTue mocienoBaTeNbHOCTH. ApudMeTHIecKasi U reoMeTpUYecKasi IpOrpeccHsl.
®opMyiibl 001IEro wieHa apupMEeTUYECKON U TEOMETPUUECKOM MPOTPECCUU U CYyMMBI N IEPBBIX
YJICHOB apu(PMETUUECKON U TEOMETPUUECKOI Mporpeccun

Tema 4. Paznuunsie 3aoauu: 10 uacos: Pemienue 3anad Ha ABWKeHUE. PemieHue 3anay Ha
IBUKEHUE 10 peke. Perienue 3a1a4d Ha paboTy

[Ipouentsl. HaxoxaeHue npoLeHTa OT BEIMYUHBI W BEIUYMHBI IO €€ TMPOLEHTY.
OTHol1IeHNE, BBIPAXKEHHE OTHOIICHUS B MPOLEHTaX

YacroTa coObITHS, BEPOSITHOCTH. PABHOBO3MOXHBIE COOBITHS U TIOJICYET UX BEPOSITHOCTH.

TpeyronbHUKH, YETHIPEXYTOJIBHUKA, MHOTOYTOJIBHUKHA U UX 3JeMeHThl. OKpPYXKHOCTh, KPYT
1 ux snemenTsl. [Imomanu duryp.

TemaTHuyeckoe NVIAHUPOBAHUE
7 kJj1ace

B cooTBercTBHM C yueOHBIM TUTAHOM MIKOJBI MporpamMma Kypca ['3 mpenHasHadeHa s

yuamuxcs 7-9 kimaccoB, paccuntana Ha 34 4aca B Tofl, U3 pacueta | yac B HEJIEIO.

Ne Tembl paziesion Koauuecr
n/n BO 4acOB

1 IToBTOpeHue Kypca 6 kinacca 3

2 VYpaBHeHHUsI ¢ OTHOI TIepeMEHHON 2




3 HauanbHbple reoMeTpruiecKue CBEICHUS 3
4 Crenenb U ee CBOMCTBA 2
3) OnHO4IeHBI MHOTOYJICHBI 7
6 TpeyronbHUKU 5
7 [lapanienbHble MpsIMbIE 3
8 DOyHKIUU 3
9 [IpssMOyTOJIBHBIC TPEYTOJILHUKHU 2
10 CucreMbl TMHENHBIX YpaBHeHUM. [loBTOpEHNE 4
Hroro 34
8 kiacc
N/ Kon-Bo
i Tema paznena 4acoB
1 Yucia U BbIYMCTIEHUS 8u
2. BripaxeHusi M UX nmpeodpa3oBaHue 74
3. YpaBHeHHS U HEPABEHCTBA 84
4, DOyHKIUU 6u
5. 3amaun 54
UTOI'O 344
9 kJacc
No Tema Konnue
n/m CTBO 4aCOB
1 Yucaa u npeodpa3oBaHus 6
2 YpaBHeHHS U HEPABEHCTBA 15
3 DyHKIUH 3
4 Pelienune pa3iu4HbIX 32124 10
3) Uroro 34




