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PaGouas mporpamma mo ydebHOoMy mpenMery «Maremarukay (0a30BbIi
ypoBeHb)  (mpenmeTHas — obimacth  «Marematuka W uHpOpMaTHKa»)  (nanee
COOTBETCTBEHHO — IMpPOrpaMma Mo MaTeMaTHKe, MaTeMaTUKa) BKIFOUAET MOSCHUTEIbHYIO
3alUCKY, COJepKaHWe OOY4YEeHUS, TUIAHUPYEMbIE pe3yJabTaThl OCBOCHHS MPOTPaAMMBbI
0 MaTeMaTHKe, TEMaTHIECKOE INTAHUPOBaHNE.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo wmaremMaTuke Uil oOydarommxcs 9 KimaccoB paspaboTaHa Ha
ocHoBe ®I'OC OOO. B mnporpamMe nmo mMareMaTUKE YYTEHBl UJIEH U TIOJOKEHHUS
KoHuenmuu pa3BuTusi MaTemMaTuueckoro oopasosanus B Poccuiickoit @enepaiumu.

[IpenmeToM MaTeMaTUKH SBISIOTCA (PyHIaMEHTaIbHbIE CTPYKTYPhI HALLIErO MUpa —
IPOCTPAHCTBEHHbIE (QOPMBI U  KOJMYECTBEHHBIE OTHOIIEHHS (OT MPOCTEUIINX,
YCBaWBAE€MbIX B HEMOCPEICTBEHHOM OIBITE, /10 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX
JUIA Pa3BUTHA HAYYHBIX M MPHUKIATHBIX Ueil). MaTematuueckue 3HaHus 00eCTIeYuBaIoOT
MNOHMMAHUE TMPUHLMIOB YCTPOWCTBA M HCIOJb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIDUAATUE W  HWHTEPIPETALMIO COUHAIBHOW, HKOHOMHYECKOW, IOJUTHYECKOU
uH(pOpMAIUH, NAl0T BO3MOXKHOCTb BBITIOJHATH PACUYETHl M COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSATH (OPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMAMU T€OMETPUY €CKUX
U3MEpPEHUN W MOCTPOEHUM, YUTaTh MH(OpPMAIMIO, TPEJCTABICHHYIO B BHUJE TaOJIHIL,
auarpaMMm M rpaduKoB, JKUTb B YCIOBHUSX HEONPEAENEHHOCTH W TOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITHI.

N3ydyenue marematuku (opMupyeT y oOydaronuxcs MaTeMaTUYeCKUd CTHIIb
MBIIJICHHS], TPOSBIISIOLINICS B ONPEAEAEHHBIX YMCTBEHHBIX HaBbIkax. OOyuarouecs
OCBaMBAIOT TaKUE NPUEMBI M METOJbl MBIIIJIEHUS, KAK WHIAYKIUS W JEeAyKUUA,
000011IeHHe U KOHKPETHU3alusl, aHAJIM3 U CUHTE3, Kiaccu(ukanus U cucTeMaTu3alus,
abctparvpoBanue 1 aHanorus. OObeKThl MATEMATUYECKUX YMO3AKIIOUCHUMN, TPaBUIIa UX
KOHCTPYUPOBAHHSI PACKPHIBAIOT MEXAHU3M JIOTMYECKHUX MOCTPOEHHH, CIOCOOCTBYIOT
BbIpabOTKe ymeHusi (popmMynupoBaTh, OOOCHOBBIBaTh M JOKAa3bIBATh CYKICHHS, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbllieHHe. M3ydeHue mareMaTtuku oOecreurBaeT
dbopmMupoBaHuEe aIrOPUTMUYECKOM KOMIOHEHTHI MBIIUICHUS U BOCIUTAaHUE YMEHUU
JNEUCTBOBAaTh IO 3aJaHHBIM  QJITOPUTMaM, COBEPUIEHCTBOBAaTh M3BECTHBIE U
KOHCTPpYUPOBaTh HOBbIE. B mporiecce pemieHus 3aa4 — 0CHOBOM y4eOHOM AesITENbHOCTH
Ha ypOKaX MaT€MATUKH — PA3BUBAIOTCS TBOPUECKAs U MIPUKJIATHAS] CTOPOHBI MBIIIICHUSI.

OOyueHue matemMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y O0y4alOUIMXCA TOYHYIO,
palMOHANIbHYI0 M MH()OPMATUBHYIO pedb, yMEHHE OTOMpaTh Haubosee MOAXOMAsIINe
A3BIKOBbIE, CUMBOJHMYECKHE, Tpaduyeckue CpeACcTBa i BBIPAXKEHUS CYXKICHUU U
HaIJIATHOTO UX MPEACTABICHHUS.

[Ipu u3yuyeHUM MaTEMaTHKU OCYIIECTBISIETCS OOIIee 3HAKOMCTBO C METOJaMHU
NO3HAHUS JIEWCTBUTEIBHOCTH, NPEICTABIECHUSMU O MPEAMETE U METOIAX MATEMATHKH,
UX OTJIMYUU OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MPUMEHEHUS MATEMATUKH JIJIS1 PEIIEHUSI HAYYHBIX U MPUKIIAIHBIX 33/1a4.



[TpuopuTeTHHIMU LIEAAMH O0YUEHUSI MaTEMaTHKE 9 Kilacce SBISIFOTCS:

dbopMupoBaHUE LEHTPAIBHBIX MAaTEMAaTUYECKUX TMOHATUN (YUCIIO, BETUYMHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOSTHOCTh, (YHKIHSA), O0OECIICUUBAIOIINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMAaTHYECKOT0 00pa30BaHusl 00 yJarOINXCs;

MoJIBEJICHNEe OOyJaroluXcs Ha JOCTYIIHOM JUIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MaTEMATUKHU U OKPYKAIOIIEr0 MUpa, MOHUMAaHUE MATEMATHUKU KaK 4acTH
oO11Iel KyJIbTYphl YEJIOBEYECTBA;

pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH OO0y4arommxcs,
MO3HABATEILHOM aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUU, KPUTUUYHOCTU MBIIUICHUS,
MHTEpeca K U3y4EHUIO MaTeMaTHKU;

dbopMupoBaHrue (YHKIIMOHAIBHOM MaTeMaTUYEeCKOM TIpaMOTHOCTH: yMEHHUS
pacro3HaBaTh MPOSIBICHUS MAaTeMaTHUYECKUX MOHSATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX >KU3HEHHBIX CUTYalUsX W NPU HU3YYEHUH JIPYrUX Y4EOHBIX MPEIMETOB,
OpOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEPHOCTEH, (QOpMyIHpoBaTh HUX Ha A3bIKE
MaTeMaTUKH W CO3JaBaTh MAaTEMaTUYECKUE MOJENH, [PUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUd anmapar il PElIeHHs [PaKTHKO-OPUEHTHPOBAHHBIX — 3a]ad,
UHTEPIPETUPOBATH U OLIEHUBATD MOTYYEHHbIE PE3YIIbTATHI.

OcCHOBHBIE JTMHHUH COIEPKAHUS IPOrpaMMbl IO MaTeMaTtuke 9 knacce : «Hucna n
BBIUMCIICHUS», «Anredpa» («Anredpanueckue BBIPRKEHUS», «YPaBHEHHUS W
HEPABEHCTBAY), «DyHKUIUWY, «I'eomeTpusi» («['eomeTpuueckue Qurypbl 1 UX CBOMCTBaY,
«3mMepeHre TeoMEeTpUUYECKHX BEIMYUH»), «BeposTHOCTH W cTaTUCTHKa». JlaHHBIE
JMHUM Pa3BUBAIOTCS MapaJlIesbHO, Ka)Jash B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT APYrOM, a B TECHOM KOHTAKTE U B3aUMOJICVICTBHH.

ConepxaHue MpOrpaMMbl MO MaTeMaTHUKE, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
4TOOBl KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOIPOCaM oOy4aromuecs
oOpaiaiuch HEOJHOKPATHO, YTOOBI OBJIaJICHUE MaTeMaTHYECKUMHU
MNOHATUSIMM W HaBBIKAMHM OCYILECTBISIJIOCH TOCIIEAOBATEIbHO U MOCTYNATENbHO, C
COOMIONIEHNEM TPHUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHSA BKIIOYAJHCh B
o0IIyl0 CHCTEMY MAaTeMaTH4YeCKHX MPEACTaBICHUN OO0YyJaromuXcs, paclupss u
yriryosisist €€, 00pa3ysi MPOYHbIE MHOXKECTBEHHbBIE CBSI3U.

B cootrBerctBun ¢ ®I'OC OOO marematuka sSBISIETCS 0053aTEIbHBIM y4e€OHBIM
NpeIMETOM Ha ypOBHE OCHOBHOTO obmiero oOpaszoBanus. B 9 kiacce maremaruka
TPaJAUIIMOHHO U3yYaeTCsl B paMKaXxX CIEIYIOUIMX Y4eOHBIX KypcoB: «Anredpa» (BKitoyas
AJIEMEHTBI CTATUCTUKU U TeOpUM BeposiTHocTel) u  «l'eomerpusi». [lporpammoit 1o
MaTEMaTHKE BBOJUTCS CAMOCTOSITEIbHBIN Y4€OHBIM KypC BHEYPOUHOU IEATEIbHOCTH
«BeposATHOCTB U CTATUCTUKAY.

OOrmiee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX Ui W3y4YeHHUS MaTeMaTtuku (0Oa30BbId
ypoBeHb) B 9 knacce — 170 vacoB (5 yacoB B HeAem0) U 34 yaca 3aHSATUN BHEYPOUYHOM
NesATeIbHOCTH «BeposiTHOCTD U CTAaTUCTUKAY.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yueHrne MareMaTUKd HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO
Ha JIOCTI)KEHHE OOYYalOIIMMUCS JIMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX
0o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS yU€OHOTO MpeMeETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE  pe3yJbTaTbl  OCBOGHUS  NpPOrpaMMbl 1O  MaT€MaTUKe
XapaKTEPU3YIOTCSL:

1) maTproTHYecKoe BOCIIUTAHHUE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSALIEMY POCCHMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHMSIM POCCHUMCKUX MAaTEMAaTHKOB M POCCHMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOJb30BAHUIO 3THX JOCTHKEHUN B JPYrUX HayKax H
NPUKIATHBIX cepax;

2) rpaskaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IpakJlaHWHA U pealiu3alliu ero npas,
NpE/CTaBIEHUEM O MaTeMaTU4YeCKUX OCHOBaX (DYHKUIMOHUPOBAHUS Pa3TUUYHBIX
CTPYKTYD, SIBJICHHI, IPOUEAYp TPaXKAAHCKOTO 00IIecTBa (HalpuMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO JTHUYECKMX MpOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTHXKEHHM HayKH, OCO3HAHMEM BaXHOCTH MOPATbHO-3TUYECKUX
MPUHLIUIOB B €STEIbHOCTH YYEHOTO;

3) TpyaoBO€E BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE y4yacTHE€ B pPEHICHUM NPAKTUYECKUX  3a/iad
MaTeMaTUYECKOM  HAMpaBI€HHOCTH, OCO3HAHUEM  BAXXHOCTU MAaTEMaTHYECKOIO
o0pa3oBaHUsl Ha NPOTSHKEHUHM BCEM JKM3HM I YCHEIIHOW MpOQPEeCcCHOHATBLHOM
NEATEeIbHOCTA W Pa3BUTHEM HEOOXOAUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHJUBHUAYAJIbHOW TPAGKTOPUM OOpPA30BaHUSI U KUZHEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTnYecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W 3CTETHUYECKOMY  BOCIIPUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ad, pPEHICHWH, pacCyXICHUW, YMEHHUIO BHUICThH
MaTEeMaTUIECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI' O NMO3HAHUS:

OpUEHTALMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAY4YHBIX IIPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUS YeEJIOBEKa, MPHUPOABI U OOIIECTBa,
MOHUMAaHUEM MAaTeMaTH4YEeCKON HAayKH Kak c(epbl YeIOBEUECKON EeATEIbHOCTH, 3TANOB
e€ pa3BUTHs M 3HAYMMOCTH JUIA Pa3BUTUS LMBUIIM3ALMH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMAaTHYECKOW KyJbTypOM Kak CpEICTBOM IIO3HAHUS MHUPA,



OBJIaJCHUEM HpOCTCﬁIHHMH HaBBbIKaMH HCCH@HOB&TGHBCKOﬁ ACATCIBbHOCTH,

6) pusuueckoe BocnuTaHue, (POPMHUPOBAHHE  KYJBTYPbI  30POBbSI W
IMOIMOHAJILHOI0 0JIATOMOJTYYHSsI:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTUIECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS,
BEJICHUSI 3JI0POBOTO 00pasza >KW3HU (30pOBOE MHUTaHWE, COATaHCUPOBAHHBIA PEKUM
3aHATUN U OTJIbIXA, pETYsipHAs (PU3NUYECKasi aKTUBHOCTD), C(HOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHWEM CBOETO MpaBa Ha OMMOKY W TaKOro e MpaBa JIPyroro
4eJIOBEKa,;

7) 3Ko10ru4ecKoe BOCIUTAHUE:

OpUEHTAIlMEH Ha NPUMEHCHHE MaTeMAaTHYEeCKUX 3HAHWUW I PEIICHUs 3a7ad
B 00J1aCTH COXPAHHOCTU OKPYXKAIOIICH CPEIbl, INTAHUPOBAHMS MTOCTYIKOB U OIIEHKU WX
BO3MOXKHBIX TOCHEACTBUN 11 OKPYXKAIOIIEH Cpeibl, OCO3HaHUEM TJI00aJbHOrOo
XapakTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanranus K U3MEHAIOLUMCS YCI0BUSM COLHAJBHON U IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEMCTBUSM B YCJIOBHUSIX HEOIPEACIEHHOCTH, TOBBIIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4YEpPE3 MPAKTUYECKYIO JESITEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTHX JIIOJEH, MPHOOPETaTh B COBMECTHON NIE€ATENbHOCTH HOBBIC 3HAHMS,
HABbIKHA U KOMIIETEHIIMH U3 OIbITA APYIUX;

HEO0XOAMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCiIE (POPMYINPOBAThH
UJIeU, MOHATHUS, TUIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YMCIIE paHEE HE U3BECTHBIX,
0CO3HaBaTh J1e(PULNTE COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, MJIIAHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaLIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEILECHUS
U elicTBus, (OpMyITUPOBAThH M OLEHUBATh PUCKU U TIOCIENCTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbTaTte ocBOEHUSI IPOrpaMMBbI 110 MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHus y oOyyaroierocss Oynyr chopMUpOBaHbl METANPEIMETHbIE PE3ylIbTaThl,
XapaKkTepU3yIOIIUecs OBJIAJICHUEM YHUBEPCAJIbHBIMU IMO3HABATEIbHBIMU JIEWCTBUSIMH,
YHUBEPCAIbHBIMA ~ KOMMYHHKATUBHBIMH  JCHCTBUSIMU W YHUBEPCAITbHBIMHU
PETYIATUBHBIMU JACHCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHBbIE T1eHICTBUS
ba3oBble JJornuyeckune AeHCTBUS:

BBIABJISITH W XapaKTepU30BaTh CYILIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKHUX
O00BEKTOB, TOHSATUN, OTHOIIEHWH MEXIy MOHATUSIMH, (HOPMYITHPOBATH OMpPEACIICHUS
MOHATUH, YCTAaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KIacCU(UKAIIUU, OCHOBAHUS
J71s1 0000IICHUS U CPAaBHEHMS, KPUTEPUHU MPOBOJAMMOTO aHAaJIN3a;

BOCIIPUHUMATH, ((OPMYIHUPOBATH M TPEOOPA30OBBIBATH CYKJCHUS: YTBEPAUTEIHHBIC



Y OTpULATENbHbBIE, €IMHUYHbBIE, YACTHBIE U OOIIIHE, YCIOBHBIE,

BBISIBJSITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W INPOTUBOPEUUS
B (Qaxrtax, [aHHBIX, HAOJNIOJEHUSX M YTBEPXKICHUAX, MpeLiaraTb KpUTEPUU
JUIs1 BBISIBJICHHSI 3aKOHOMEPHOCTEW U IPOTUBOPEUYMH;

JIEJIaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€ TYKTUBHBIX U HHYKTUBHBIX
YMO3AKJIFOYEHNN, YMO3AKIIOUYEHUHN 110 AHAJIOTHH;

pa3dbupaTh JIOKa3aTeabCTBA MAaTEMaTHYECKHMX  YTBEpXKACHUU (TpAMblE H
OT MPOTHBHOIO), MPOBOJUTH  CAMOCTOSITENBHO  HECJOXHBIE  JIOKA3aTeIbCTBA
MaTeMaTUYeCKUX (AKTOB, BBICTpAUBaThb AapryMEHTAIMI0, MPUBOAUTH IIPUMEPHl U
KOHTPIIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;

BbIOMpaTh croco0 peuieHust yd4eOHOM 3ai1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BIOMpaTh HanboJee MOoAXOMAIMI ¢ y4ETOM CaMOCTOSTEIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciiegoBaTeIbCKHE JeHCTBUA

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIENOBAaTEIbCKUA HMHCTPYMEHT TIO3HAHUS,
(bopMyIHpPOBaTh BOIPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE, ITPOOIIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBaTh MCKOMOE M JaHHOE, (DOPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIMI0, MHEHHE;

IIPOBOJIMTH IO CAMOCTOSITEIBHO COCTABIICHHOMY IIAaHY HECJOKHBIN IKCIIEPUMEHT,
HEOOJIBITIOE UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO OOBEKTA,
3aBHCUMOCTEN 00BEKTOB MEXTY COOO;

CaMOCTOSITEILHO  (pOPMYJIMPOBATH OOOOIIECHUS W BBIBOABI IO PE3yJIbTaTaM
IIPOBEAEHHOTO HAOJIOJICHUS, MCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH ITOJTYUYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 0OOOIIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IIpoIllecca, a TakKe BBIABUTATH
MIPEIIOI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh  MHGPOpMALIMM,  JaHHBIX,
HEOOXOJIMMBIX JIJISl peLICHUS 3a/1a4u;

BbIOMpATh,  AHAJIM3UPOBATh,  CHUCTEMATU3UPOBATb U  HHTEPIPETHUPOBATH
uH()OPMAITNIO Pa3IMYHbBIX BUIOB U (POPM TIPEICTABICHUS;

BbIOMpaTh (opMy MpencTaBiieHUs HWH(OpPMAIMUM M WLIIOCTPUPOBATH pPElllaeMble
3a/layu CXeMaMH, luarpaMMamMu, MHOU rpaukoil 1 uX KOMOUHAIIUSIMU;

OLICHMBATh HAJE&KHOCTh MH(GOPMAIMHU 110 KPUTEPHUSIM, MPEII0KEHHBIM YUUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITEIHHO.

KoMMyHUKATHBHBIE YHHBEPCAJIbHBbIE YYeOHbIE IeHCTBHSI:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUAMH U
LEJAMU OOLLEHUs, SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOIO TOUKY 3pPEHHUSI B YCTHBIX
Y IMCBMEHHBIX TEKCTaX, JaBaTh MTOSICHEHUS 110 X0y PELIEHUS 3a/1a4i, KOMMEHTUPOBATh



IIOJIYYEHHBIN PE3yNbTaT;

B XOJ€ OOCYXKIEHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0sieMbl, pelaeMoil 3aJauu, BbICKA3bIBaTh WJIEW, HAIECJICHHbIC HA MOUCK pEIIeHHS,
COIMOCTABIISAITh CBOM CYXKICHUS C CYXKICHUSMH JPYTMX YYaCTHUKOB JMajora,
OoOHapy)XMUBaTh Pa3IMiyMe U CXOACTBO MO3MUIHMI, B KOPPEKTHOH dopme GOopMyTupoBaTh
pa3HorIacus, CBOU BO3PAXKEHUS;

NPEJICTAaBISATh pPE3yAbTaThl pEIICHUs 3a/layd, OKCIEPUMEHTa, MCCIIEIOBaHMs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIJIEHUS C Y4E€TOM 3ajad
Ipe3eHTaIlMi U 0OCOOCHHOCTEN ayIuTOPUH;

MOHUMATD U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIbHOM paboThI
IPU pelIeHUH Y4eOHBIX MATEMAaTUYECKUX 33]1aY;

NPUHUMATh 1I€Jb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPTraHU3ALIUIO
COBMECTHOM PalOTHI, paclpenesisiTb BUIAbl padoT, JOrOBapUBaThCA, OOCYXKAATh MPOLIECC
U pe3yabTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (popMax paboThl (0OCYyXAeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U IPYTUE), BHITOIHATH CBOIO YaCTh PA0OTHI M KOOPJUHUPOBATH CBOU
JCHCTBUS C APYTUMU YJI€HAMH KOMaH/bl, OLIEHWBATh KA4€CTBO CBOETO BKJIa/ia B OOLIHIA
IPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHBIC yHUBEpPCAJbHbIC YUeOHbIE JeiiCTBUA
Camoopranuzanus:

CaMOCTOATENILHO COCTABJIATH IJIaH, aIrOPUTM pPELIeHMs 3aJadyd (WM €ro 4acTh),
BBIOMpaTh CHOCOO pelieHus ¢ Y4ETOM MMEIOIIUXCS PECYpCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOM HH(pOpMaLUK.

CaMOKOHTPOJIb:

BJIA/IETh CHOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJISl Mpolecca W pe3yibTaTa
pelIeHus] MaTeMaTUYeCKOM 3a1auu;

NpeIBUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh IpU PEIICHUWU 3aJayH,
BHOCUTH KOPPEKTHBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWICHHBIX
OImMHUOOK, BEISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH TIOCTABICHHOM LEIU H
YCIIOBUSAM, OOBSICHATh NPUYHMHBI JOCTHUKEHUS WM HEIOCTHKCHMS IIeJIM, HAXOIUTh
omuOKY, 1aBaTh OIEHKY TPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE PE3YNIBTATHI OCBOCHUS IIPOTPAMMBI 10 MATEMATHKE IIPEICTABIICHBI
B 9 KJlacce B CIeyIOUINX pa3/ieiax IporpaMMbl B paMKax OTAETIbHBIX YUeOHBIX KypCOB:
«Anrebpay, «['eomeTpus», «BeposTHOCTb U CTATHCTUKAY.



PABOYASA IMTPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA>»
B 9 KVIACCE

INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISI€TCSI OJHUM U3 OMOPHBIX KYpCOB OCHOBHOT'O OOIIET0 0Opa30BaHMS:
OHa o0OecrneurnBaeT U3y4yeHUE APYTuX JIUCUUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
TYMaHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOIMMO MJisi MPOAOKEHUsSI 00pa30BaHUs U
B TIOBCEIHEBHOM ku3HU. Pa3ButHe y oOyyaroumxcs HAay4YHBIX MpeICTaBICHUIN
0 MPOUCXOXKACHUU U CYIIHOCTH alreOpandeckux aOCTpakKIuil, CIoco0e OTpaMKeHUs
MaTEMaTUYECKON HAyKOW SBJIEHHM M TMPOILIECCOB B MPUPOJE U OOIIECTBE, POJU
MaTEeMaTHYECKOTr0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUHM M B MPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAayeCTB MBIIIICHHUS, HEOOXOIUMBIX
JUTSI afianTaly B COBpeMEHHOM Uu(poBoM ob1ectBe. M3yuenune anredpsl odecrieunBaet
pa3BUTHE yMEHHUs HaOII0AaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS M BbIBOJBI, (QopmynupoBaTh yTBepkaeHus. OcBoeHue Kypca anreOpsbl
00€ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOYYAIOIIMXCA: OHHM HUCIOJIBb3YIOT
JIEAYKTUBHBIE W HWHAYKTUBHBIE pacCyXJeHusa, O0O0OIIEeHHe ¢ KOHKPETH3aIHIo,
abctparupoBanue u anayoruro. O0ydeHne anredpe npeArnoaracT 3HaUUTEIIbHbBIN 00BEM
CaMOCTOSITETILHOM JESATENBHOCTH O0YYaIOIIUXCS, MOATOMY CaMOCTOSITEIbHOE pelIeHUe
3aj1a4 ABJSETCS peann3aluueil AesITeNbHOCTHOTO MPUHIUIA 00yUeHHS.

B cTpykType mporpammbl y4eOHOro Kypca «Anredpa» is OCHOBHOTO OOIEro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAMYECKHE JMHUU:
«Yucna u BeIUUCICHUSNY, «ANredpandeckue BIpakeHus», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuum». Kaxpas W3 3TUX CONEPKATEIBHO-METOJUYECKUX JIMHUM Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyYEHUs Kypca, B3aUMOJIEUCTBYS C JPYTMMU €ro JUHUSIMHU.
B xone uzyyenusi yueOHOro Kypca 00y4aronmmcs IpUxoIUTCs JIOTHUECKH pacCcykAaTh,
WCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M C 3THM B MpOrpamMmy
y4eOHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTAaBICHHbIE
BO BCEX OCHOBHBIX pazliejaXx MaTeMaTH4YeCcKOro oOpa3oBaHHUS W CIOCOOCTBYIOIIKE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHMBEPCAJIBHOIO MAaTEMAaTHYECKOro  s3bIKa.
ConepxaTenbHOU M CTPYKTYPHOU OCOOCHHOCTHIO yUeOHOTO Kypca «Anredpay sBIsieTCs
€ro MHTErPUPOBAHHBINA XapaKTep.

Conepxxanue auHuM «Yucina U BEIYUCIEHUS» CIYKUT OCHOBOW ISl JAJIbHEHIIIETrO
U3YYEHUsT MaTeMAaTUKH, CIIOCOOCTBYET pAa3BUTUIO Yy OOYYAIOMIMXCS JIOTHYECKOTO
MBINUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJB30BATHCSA QJITOPUTMAMH, a TaKXKe
NPUOOPETCHUIO TMPAKTUYECKNX HABBIKOB, HEOOXOIWUMBIX JII TIOBCEIHEBHOW JKHU3HHU.
Pa3Butre mMOHATHS O YKCI€ HAa YPOBHE OCHOBHOIO OOIIEr0 OOpa3OBaHUS CBS3aHO
C palMOHAILHBIMUA W HMPPAIMOHATLHBIMU YHCIaMU, (DOPMHUPOBAHUEM IPEICTABICHUN
O JCHCTBUTEIHHOM 4YMCIE. 3aBEpLICHHUE OCBOCHUSA YHCIOBOM JIMHHUM OTHECEHO
K cpenHeMy o01ieMy o0pa3oBaHUIo.



Copepxanue NBYyX aireOpanyeckux JMHUN — «AJreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHST W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOydarommxcs
MaTEMaTUYECKOTO arapara, He0OX0IUMOTO JJIs PEIICHHS 3a7ad MaTEeMaTHKH, CMEXHBIX
NpeIMETOB M MPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOro o0O0I1I€ero
oOpa3oBaHUsl y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT PAIMOHATIBHBIX BBIPAKCHHI.
AnreOpa JEMOHCTpUpYET 3HAUE€HHUE MAaTEMaTHKUM KaK s3blka JJIsi MOCTPOCHUS
MAaTEMaTUYECKUX MOJIEIIEN, ONIMCAHUs MTPOLIECCOB U SIBJIEHUU pealbHOTO Mupa. B 3amaun
oOyueHus anredpe BXOIAT TAKXKE NalbHEHINee Pa3BUTHE aITOPUTMUIECKOTO MBIIIJICHHUS,
HE00XO0JIMMOTO, B YACTHOCTH, /111 OCBOCHUS Kypca MH(OPMATHKHU, U OBJIAJICHHE HABBIKAMU
JNeAYyKTUBHBIX paccyknaeHuit. [lpeoOpazoBanue CHMBOJIBLHBIX (OPM CIOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHM S, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRY.

Conepxanne (QyHKITMOHATBHO-TpaQUUEeCKOW JHHWM HAIEJICHO Ha MOJYYCHHUE
oOyJaromuMucs 3HaHUM O QYHKIMSAX KaK BaKHEHIIEH MareMaTHYecKoW MOJenu
JUISl ONMCAHUSI M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB U SIBJICHUM B MPUPOAE U
oOmectBe. M3ydyenne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYaIOIIMXCS YMEHHS
UCIIOJIb30BaTh PA3JIUYHBIE BbIPA3UTEIbHBIE CPEACTBA 3bIKA MATEMATHKUA — CJIOBECHBIE,
CUMBOJIMUECKHE, TpaduuecKre, BHOCUT BKJIAJ B ((OPMHUPOBAHNE MPEACTABICHUN O POIH
MaTeMaTUKU B Pa3BUTHH IIUBWIN3AIMU U KYJIbTYPHI.

CornacHo yuyeOHOMY MlaHy B 9 Kiaccax u3ydaercs ydeOHbI Kypc «AureOpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl comepxanus: «YUucna wu
BEIYHCIICHUS», «ANreOpandeckre BBIpAXKCHUS», «YPAaBHCHHS H HEPABCHCTBA,
«DyHKIUNY.

OO6miee ywmcno wyacoB, sl u3ydeHUs: ydeOHoro Kypca B 9 kimacce — 102 gaca
(3 yaca B HeJerO).

COJAEPKAHUE OBYUYEHUA

9 KIIACC
Yuciia ¥ BIYHCTICHHUSA

PanmonaneHble 4Kcna, HppalMOHATIbHBIE YMCIA, KOHEYHbIE M OECKOHEYHBIE
JECSTUUHbIE pOoOU. MHOXKECTBO JEHCTBUTEIbHBIX YHUCEN, IEHCTBUTENBHBIE YHCIA KaK
OECKOHEYHbIE JAecATUYHBbIE JpoOH. B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXIY
MHOECTBOM JICUCTBUTENBHBIX YUCEN U KOOPAUHATHOM IIPSMOM.

CpaBHeHue JENCTBUTEIBHBIX qucel, apupmMeTnyeckue NENCTBUSA
C ICUCTBUTEIIBHBIMU YUCIIAMH.

Pa3smeppl  OOBEKTOB  OKpYXKAlOLIETO  MHUpPA,  AJUTEIBHOCTH  IMPOLECCOB
B OKPYKAIOILEM MUPE.

[Tpubmmx€HHOE 3HAUYEHHE BEIWYUHBI, TOYHOCTH MNpHOIMKeHus. OKpyrieHue
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YHCCII. HpI/IKI/II[Ka H OLICHKA pE3yJIbTaTOB BBIYHCJICHUM.

YpaBHeHUsA M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASAIIMXCA K TMHEHHBbIM. KBagpaTtHoe ypaBHeHue. PemieHue ypaBHEHUH,
CBOASLIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHHMM TPETbed W 4YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha MHOKUTEIH.
Pemienne npoOHO-paliMOHANbHBIX YypaBHEHUH. PellleHne TEKCTOBBIX 3ajad aare0panuyeckum METO/IOM.
VYpaBHeHue ¢ AByMsl TMEpEMEHHbIMU M ero rpaduk. PemnieHwe cucteM [BYX JIMHEWHBIX YpaBHEHHH C ABYMsI EPEMEHHBIMHU.
Pemenne cucrem 1ByxX ypaBHEHHH,

U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpOW creneHu. I'paduyeckas MHTEpHpeTanusi CHCTEMbl ypaBHEHUH C IBYMsI IEPEMEHHBIMU.
Pemenne TeKCTOBBIX 3a/1a4 anredpanyeckuM crnocoooM. YucaoBble HEPAaBEHCTBA U X CBOWCTBA.
Pemienne  nMHENWHBIX  HEPaBEHCTB C  OJHOM  mepeMeHHOW. Pemenue  cucTeM JIMHEWHBIX HEPABEHCTB C  OJHOU
nepeMeHHoW. KBajparHble HepaBeHCTBa. ['paduueckas nHTEpIIpeTalysl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMM.

DOyHKUIMHA
KBanparuunas ¢pynkuus, e€ rpaduk u coiictpa. [lapaboma, KoopAMHATHI BEPIIMHBI TapadoIibl, OCb CAMMETPUHU NapadOJIbI.

I'paduku dynxuuit: y= £x, y= £x+b, y = Y= x3,y = \/x, y = |x|, u ux cBoiicTBa.

YucsoBble MOCJIe10BATEJIbHOCTH U MPOrpeccuu

[loHsiTHe 4YKUCNIOBOM  MOCJENOBATENbHOCTH. 3aJlaHUE  IOCJEI0BATEIHLHOCTH PEKYPPEHTHON GopMyoi u Gopmysoit n-ro
YJIeHA.

ApubdmMernueckass W TeoMeTpuueckas mnporpeccuu. Dopmynbsl 7-ro  WieHa apuPMETHIECKON 1 T€OMETPUUIECKON
MPOTPECCUNA, CYMMBI IIEPBBIX /1 YJICHOB.

N306pakenre 4wieHOB apu(PMETHIECKON U TEOMETPUIECKON MPOTPECCHI TOYKAMH Ha KOOPAWMHATHOW TUIOCKOCTH. JIMHEHHBIHM
U OKCIHOHEHUHMAIBbHBIA pPOCT. (CII0XKHBIE TPOLIECHTBHI.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ybTaThl OCBOCHMS MpOrpaMMbl Y4eOHOTO Kypca K KOHIy oOy4deHus B 9 kiacce:
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Yucya 1 BBIYUCIEHUS
CpaBHHMBAThH U YIOPSA0UMBAThH pallMOHAIBHBIC M UPPAIIMOHABHBIC YKCiIa. BRIMOMHATE apudmeTnyeckue NEUCTBUSA C
PAlMOHAIBHBIMHA YHUCJAMH, COYETast

YCTHBIE M TIMCHbMEHHBIC MPUEMBI, BBINOJHITh BBIYHCICHUS C HPPALMOHAIBHBIMU YHUCIIAMMU.
Haxonuths 3HaueHus cTeneHel ¢ UEIbIMU MOKA3aTesIMU M KOPHEW, BBIYMCIIATH 3HAYEHUS] YUCIOBBIX BhIPAXKEHHUIA.
OKpyrnaTh  JEUCTBUTEIbHBIE YHUCJA, BBINOJHATH MPUKUJKY  PE3yJIbTaTa BRIYMCICHHM, OLIEHKY YUCIOBBIX BBIPAKECHUI.

YpaBHeHUA U HEPABEHCTBA

Pemarp nuHelHblE M KBaJpaTHbIE YpaBHEHMsI, ypaBHEHMS, CBOIALIMECS K HUM, IpOCTeHIINEe ApOOHO-pallMOHAIbHBIE
YPaBHEHHSI.

Pemate cuctemsel IByX JIMHEWHBIX YPaBHEHUM C IBYMS IIEPEMEHHBIMHU M CHCTEMBI IByX YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHUE
HE SIBJISICTCS JINHEHBIM.

Pemate TekCTOBBIE 337jaul AIr€OPandecKUM CIIOCOOOM € MOMOILBIO COCTABIIEHUS YPABHEHUS UM CUCTEMBI JBYX YPABHEHMI C
JBYMsI IIEPEMEHHBIMH.

[IpoBoauTh TpOCTEHIINE HCCIETOBAaHUS ypaBHEHUN M CHCTEM YPaBHEHH, B TOM YHCJIE€ C TPUMEHEHHUEM TIpapuuecKux
NpeCTaBIeHUI (ycTaHaBIMBaTb, HWMEET JIM YpaBHEHHE UM CUCTEMA YPaBHEHUM PEIIECHUs, €CIIU UMEET, TO CKOJIBKO, U TIpOUee).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, M300paxaTh pellieHNe HEPABEHCTB Ha YHCIOBOW MPSIMOH,
3aIMCBHIBATh PELIEHUE C TOMOILIBIO CUMBOJIOB.

Pemarb cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJpPAaTHOE HEPAaBEHCTBO, H300pa)kaTh
penieHue CUCTEMBl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alMCHIBATH PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IPU PELLICHUU PA3IMYHBIX 33/1a4.

DyHKUUH
PacrioznaBath (yHKIIMM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMaTUUYECKH PACTIONOKECHUE HA KOOPAMHATHOW TUIOCKOCTH
rpadukoB (QyHKUMH Buma: y = £xX,
y= #kx+b, y= Y= ax®?+bx+c, y= x3, y=+/x, y=|x| B 3aBUCHMOCTH OT 3HaueHMi1 K03)PUIHEHTOB, OMHCHIBATH
cBOMCTBa () yHKIIHIA.
Ctpouth W u300paxkarh CXeMaTHYEeCKH TpapuKd KBAAPATUIHBIX (QYHKIIMH, OMMCHIBATH CBOMCTBA KBAIPATHUHBIX
dbyHKIUH 110 UX rpaduKam.
Pacrio3HaBath KBagpaTHdHy0 (YHKIHIO TIO0 (QopMysae, MNPUBOAWTH NPUMEPHI KBAAPATUIHBIX QYHKIIUH U3 peaTbHON KU3HHU,
(bu3KKH, TEOMETPUHU.
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YucoBbie MOCI€10BATEIbHOCTH W MPOrpeccun
Pacnio3HaBath apupMeTHUYECKYI0O MU T€OMETPUYECKYIO MPOrpPecCHd NpPHU Pa3HbIX CIOCOOaX 3aaHus.

BbINONHATH BBIYUCICHHS C UCIIOJIb30BaHUEM (OPMYJI N-Io WieHa apupMETUYECKON U reOMETPUUECKON MTPOrPECCHid, CyMMBI
MEPBBIX N YJICHOB.
N300paxkaTh 4iieHbl NOCIEA0BATEIbHOCTH TOUKAMHU Ha KOOPAMHATHOM MJIOCKOCTU. PemaTh 3aaun, CBSI3aHHbBIE C YHCIIOBBIMU
MOCJIEIOBATEILHOCTSAMU, B TOM YHUCJIE
3aJlayyl U3 PeaTbHOM KU3HHU (C UCTIOJIb30BAHUEM KAJBKYISATOPA, HU(PPOBBIX TEXHOJIOTHH).

TEMATHUYECKOE ITNTAHUPOBAHHUE
9 KUIACC

HammenoBanue paznena | KommdecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEILHOCTH 00 y4YaIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue




YHCJIa ¥ BBIYUCIICHUS.
JlercTBUTEIbHBIE YHCIIA

PammmonansHbIC YHnca,
UppaloOHAJIbHbIC
YHCJa, KOHCYHbBIC U
OeCKOHEUHEBIE
JEeCSITUYHBIE POOH.
MHO0KeCTBO

e CTBUTEIIBLHBIX
YHCEeI;
JICCTBUTEJILHBIC
Yyuclia Kak
OeCKOHEUHBIE
JECATUYHbBIC TPOOHU.
B3auMmHO ogHO3HAUYHOE
COOTBETCTBUE MEKIY
MHOXECTBOM
JICUCTBUTEIILHBIX
YHuCcea U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JIEMCTBUTEIILHBIX YHUCEIL,
aprupMeTHIEeCKre

Pa3BuBarhb NnpeacraBJdeHUusi O YUCJIaX: OT MHOXXCCTBA

HaTypaJbHBIX YHUCCII JO MHOKCCTBA I[CﬁCTBPITCJII)HLIX YHUCCII.

O3HAKOMUTBHCS C BO3MOKHOCTBIO ITPEACTABICHUSA
JIEUCTBUTEIILHOIO YHCiIa KaKk OECKOHEUYHOU 1ECATUYHON
IpoOu, MPUMEHSTh IECATUYHBIC PUOTIKESHUS
palMOHATBHBIX U UPPALUOHAIBHBIX YHCEN.

HN300paxaTh AEHCTBUTEIIbHBIE YMCTIA TOUKAMU
KOOPJIMHATHOM TIPSIMOU.

3anucbiBaTh, CPABHUBATH U YIIOPSA0YNBATH
JICUCTBUTEIILHBIC YMCIIA.

BbINOJIHATH, cOUeTasi YCTHBIE U TUCHbMEHHBIE TPUEMBI,
apudgMeTHYecKre AeHCTBUS C PallMOHAJIbHBIMU YHCIIAMY,
HAXOJUTh 3HAUCHMS CTEIICHEH C IIEJIBIMHU ITOKa3aTeIsIMU U
KOPHEW; BBIYUCJIATH 3HAYCHUS YHCIIOBBIX BHIPAKECHUMN.
IHonyuyurs npeacraBjieHue O 3HAUNMOCTHU
JIEUCTBUTENBHBIX YUCEN B MIPAKTUYECKOMN AEATEIHbHOCTH
YyeJI0BeKa.

AHAJIM3UPOBATH U 1€J1aTh BBIBOAbI O TOYHOCTHU
NPUOIMKEHUS IEHCTBUTENBHOTO YKCIIA MPU PEIICHUN
3aj1au4.

OKpyriasTh 1EMCTBUTEIIBHBIC YNCIIA, BHINOJIHATH
NPUKUAKY Pe3yJIbTaTa BBIYMCICHUHN, OLEHKY 3HAYCHUN
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JNEUCTBUS

C ICUCTBUTEIIbHBIMU
YHUCJIAMH.
[TpubmmxEnHOE
3HAYEHUE BEJINYMHBI,
TOYHOCTh
npUOTHKEHUS.
OxkpyrieHue uucel.
[Ipukuaka u oueHka
pE3yIbTATOB
BBIUHCIICHUH

YUCJIOBBIX BBIPAXKECHUN.
3HAKOMHUTBCH C HCTOPHEN Pa3BUTUS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OOHOMN
[IEPEMEHHON
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JlnHernHoe ypaBHEHHE.
Pemenune ypaBHenun,
CBOJALLINXCS

K JIMHCHHBIM.
KBanparnoe
ypaBHeHue. Pemenune
YPaBHEHHH,
CBOASLIIUXCS

K KBaJPATHBIM.
bukBanpartHbie
YpaBHEHUS.

[Ipumeps! pemenns
YPaBHEHUH TPEThEU

Y YETBEPTOU CTEIICHEU

OcBauBarhp, 3aIOMHHATH ¥ IPUMEHATH rpaduyeckue
METO/BI [PY PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

PacnosnaBaThb Lienbie U JpOOHBIE YpaBHEHUS.

Pemars JiMHeHHBbIC U KBAJAPATHbIC YPABHECHMS,
YpaBHEHHUSI, CBOJIALIMECS K HUM, MMPOCTEUIINE APOOHO-
palMOHANIbHBIE YPABHEHUS.

IIpeanararb BO3MOXKHBIE CIIOCOOBI pEIEHUSI TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U pPelIaTh TEKCTOBBIC 3aa41
pa3HbIMU CIIOCOOAMH.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU
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pasiioKeHueM

Ha MHO>KHATEIIH.
Pemenune npo6HO-
panroHaIbHbIX
YPaBHEHHM.

Pemnienne TekCcTOBBIX
3a/1a4 anrebpanyeckum
METOIOM

VpaBHEHHS U HEPABEHCTBA.
Cucrembl ypaBHEHU

14

YpaBHEHUE C NBYyMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema 1ByX
JIMHEVHBIX YPAaBHEHUM
C AByMs
IIEPEMEHHBIMU U €€
pewenue. Pemenue
CUCTEM JBYX
YPaBHEHUU, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpOu
CTEIICHH.
I'padmueckas
MHTEpIpeTanus
CHUCTEMBI YPaBHEHUU

C IByMs IIEPEMEHHBIMMU.
Pemenune TekcTOBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIICHHS CHCTEMBI
JBYX JTHHEHHBIX YPABHEHUI C JBYMS TIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OJTHO YPAaBHCHHE HE
SIBJIACTCS JINHEUHBIM.

Hcnoab3oBaTh G yHKIIMOHATIBHO-TpaduuecKue
MIPE/ICTABIICHUS JIsl pellIeHUsl M MCCJIeJ0BAHUS YpaBHEHUHN
U CUCTEM.

AHAJIM3MPOBATh TEKCTHI 33124, pelaTh UX
areOpandecKuM CIIocoOOM: MEPEeXOAUTh OT CIOBECHOU
(GhOpMYIMPOBKH yCIIOBUS 33/1a4M K anre0pandecKord MOAeIn
MyTE€M COCTaBJICHUSI CUCTEMbI YpaBHEHUH; pelIaTh
COCTaBJIEHHYIO CUCTEMY ypaBHEHUI; HHTePNPETHUPOBATH
pe3yInbTar.

3HAKOMUTBHCH € HCTOPHEN PA3BUTHS MAaTEMATUKH
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MIPOTPECCUM, CYMMBI
MEPBBIX /1 YJICHOB.
N306pakenne 4ieHoB
apu(MeTHIeCKOi 1
reOMETPUYECKON
MPOrPECCUN TOUKAMU
Ha KOOPJIMHATHOM
IIJIOCKOCTH.
JIuHenHbIl U
AKCITOHCHIIMAJIbHbBIN
pocT.

CnoHbIe IPOLEHTHI

Pemars 3a1auu ¢ ucnonb30BaHueM (HOpMYIT 7-TO YeHa
apu(pMETHUIECKON U TEOMETPUUECKON MPOTrPECCHUil, CyMMBI
MIEPBBIX /1 YJIEHOB.

M300pakaTh 4IeHBI I0CIEI0BATEILHOCTH TOYKAMHU

Ha KOOPAVHATHOM IIJIOCKOCTH.

PaccmarpuBaTh npuMepsbI NPOLECCOB U ABJICHUH

U3 peajbHOW KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHHE

B apu(hMETUYECKON MPOrPECCUH, B TEOMETPUUECKOMN
MPOrPECCHH; H300paXKaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpapuyIeCcKH.

Pematsb 3aga4m, CBA3aHHBIE C YUCIOBBIMU
MIOCJIEN0BATENBHOCTSMHU, B TOM YHCIIE 3a/1a41 U3 PEATbHON
’KU3HU C UCIIOJIb30BAaHUEM IIU(PPOBBIX TEXHOIOTUN
(3MEeKTPOHHBIX Ta0IHUL, TPAPUIECKOTO KAIBKYIITOpA U T.I1.).
PemaTp 3a1a4u Ha CII0KHBIE IPOLIEHTHI, B TOM YHCIIE
3aJ1a4i U3 PEAIbHOM MPAKTUKHU (C UCIIOJIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHTBHCH ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU

[ToBTOpEeHue, 06001IEH e,
cUCTeMaTHu3alys 3HaHUMN

18

Yucaa u
BbIYHCJIeHUs (3aKCh,
CpaBHEHUE, JECUCTBUSA
C JEHUCTBUTEIILHBIMU
YHCJIAMH, YHCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHHUS,
MPOIOPIUY;

OnepupoBaTh NOHATHAMM: MHOKECTBO, TTOJMHOKECTBO,
oreparuy HaJ MHOKECTBaMHU;, UCIOJIb30BaTh TpaduiecKoe
MIPEICTABIICHNE MHOKECTB JIJIsI OTIMCAHUS PEeaTbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEJIMETOB.

AKTYyaJTu3upOBaTh TEPMUHOJIOTHIO M OCHOBHbIE
NelCTBHUSA, CBSI3AHHbIE ¢ YHCJIAMM: HATYpaJIbHOE YHUCIIO,
MPOCTOE M COCTABHOE YHCIIA, IETUMOCTh HATYPAITbHBIX
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OKpYTJICHUE,
MPUOIMKEHUE,

OLIEHKA; PeIlICHUE
TEKCTOBBIX 3a/1a4

YHUCCJI, ITPU3HAKU ACIIMMOCTH, LCJI0C YUCII0, MOAYJIb

qrclia, OOBIKHOBEHHAs U IECATUUHAS IPOOH, CTAaHAAPTHBIN

BUJ YKCTIA, apuMETUYECKU KBaPATHBIN KOPEHb.
BbInOHATE AeiicTBUSA, CPABHMBATH U YIIOPSAA04YUBATH

apu(MeTHIeCKuM qHclia, MPEACTABIIATh YMCIa Ha KOOPAUHATHON MPSIMO,
CrIoco0oM) OKPYTJISITh YHCJIA; BHIMOJHATH MPUKUIKY U OLEHKY
pe3yabTaTa BEIYUCICHUH.
Pemiath TekcTOBBIE 321244 apUDMETUIECKAM
criocoOoM. Pemiath mpakTHYecKue 3a1a4u,
COJIEp KAIIIHe MPOIEHTHI, I0JIM, 9YaCTH, BRIPAKAIOIINE
3aBUCHUMOCTHU: CKOPOCTh — BpEMSI — PACCTOSIHHE, [IeHa —
KOJIMYECTBO — CTOUMOCTH, 00BEM pabOThIl — BpeMs —
NPOU3BOAUTEIBHOCTH Tpyaa. Pa3dupars peanbHbie
KU3HEHHBIC CUTYaIlNH, (POPMYJTUPOBATH X HA S3bIKE
MaTEeMaTHKH,
HAYANUTL NANIALZA [TALMALIGI MATAMATHIACE I
Anredpanveckue OnepupoBaTh NOHATUSIMU: CTENCHD C LEIBIM
BbIPaKeHHs nokasaresieM, apupMeTHUeCKU KBaJAPaTHBIN KOPEHb,
(mpeobpazoBaHue MHOTO4JIEH, anredpandeckas Apoob, TOXKIECTBO.
anreOpanuecKux BbINOTHATH OCHOBHBIE €M CTBHUS: BBITIONHATH PACUETHI
BBIPAKEHUH, no popmynam, mpeodpa3oBbIBAThH LIETbIE, IPOOHO-
JOIyCTUMBIE paIMOHAIILHBIE BBIPAKEHUS U BRIPAKEHUS C KOPHIMH,
3HAYCHWSI) peaTM30BBIBaTh pasOKEeHNUE MHOTOUWICHA Ha

MHOXHUTECIIN, B TOM YHUCJIC C MCIIOJIb30BaAHHUEM q)OpMYJI
DPA3HOCTHU KBAAPATOB M KBaJpaTd CYMMBI U PA3HOCTH .,
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JIOMYCTUMBIEC 3HAYCHUS TIEPEMEHHBIX JIJIST APOOHO-
PALMOHAIBHBIX BBIPAKECHUH, KOPHEW.
MoaeaupoBaTth ¢ IOMOIIBIO (HOPMYJT PeaTbHBIE TIPOIECCH U SIBIICHUS

DyHKIMH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
byHKITNH];
rpadguyeckoe
peneHne ypaBHEHAN
U UX CUCTEM)

OnepupoBathb NOHATUAMM: QyHKIHS, rpaduK QYHKIIMH, HYJTU
(GyHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
BO3pAcTaHusl, yObIBAHUS, HAaNOOJIbIIEE U HANMEHBIIEE 3HAUCHUS
byHKIHM.

AHAJIM3UPOBATh, CPABHUBATH, 00CYKAaTh CBOWCTBA () YHKIIHA,
CTPOUTH UX rpauKH.

OnepupoBaTh NOHATHAMM: IIPsIMasi IPONIOPLIUOHAIBHOCTb, OOpaTHas
IPONOPLUOHATIBHOCTD, JIMHEWHAs (YHKIIH, KBaJApaTHUHas (QyHKIUS,
napaboda, runep6oia. Mcnmosab3oBaTs rpadpukm 11 onpeaeacHus
CBOWCTB, MPOIIECCOB M 3aBUCUMOCTEH, JIsl pEIIeHUS 3a/1a4 U3 JPYTrux
y4EOHBIX TPEIMETOB U PEAJIbHOM KU3HU; MOAEJMPOBATH

C TIOMOIIIBIO TPa(hUKOB peasibHbIE MPOIECCH U SBJICHUS. BhIpaxkaTh
(popMys1aMu 3aBUCHMOCTH MEXAY BEIMUUHAMU

[EE KOJIMYECTBO
OB I1O ITPOTPAMME

102
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9 KIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| Ywucna u BeruncieHus. JleicTBUTEIbHBIC 9 bubmnorexa [JOK
qucaa https://m.eds00.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexa [HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
5 o 16 1
M https://m.edsoo.ru/7f419d08
6 YucaoBble OCIEA0BAaTEIbHOCTH 15 1 ngg;;fg;gg}g 419408
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» B 9 KJTACCE

MMOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/IENIOB IIKOJHLHON MaTeMaTHKH, UMEIONIUN CBOCH IENbI0 O0ECIeYUTh W3YYCHHE CBOWCTB
U pasMmepoB (uryp, MX OTHOIICHHH U B3aMMHOE pACIONIOKEHHE, OINUPAeTCd Ha JIOTUYECKYIO, JIOKa3aTeJIbHYIO JHUHUIO.
[leHHOCTh U3Y4YE€HHS] TE€OMETPUUM HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs 3aKIHOYAETCs B TOM, YTO
OOY4JarONIMICS YUYUTCS TPOBOJAUTH JI0KA3aTeNIbHBIE PACCYXKJIEHUS, CTPOUTH JIOTMYECKHUE YMO3ZAKIIOUEHUS, JI0Ka3bIBaTh UCTUHHBIE
YTBEPXKICHUSI M CTPOUTHh KOHTPIPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYXKIAEHUS «OT MPOTUBHOIO», OTJIAYATh CBOWCTBA OT
OPU3HAKOB, (OPMYTUPOBATH OOpaTHBIEC YTBEPXKICHUSI.

BTopoii 1LEHHOCTBIO M3Y4YEHHMs] T[E€OMETPHM  SIBISAETCA  HUCIOJIb30BaHME €€ KaK MHCTPYMEHTa IpPU  PEIIEHUH  Kak
MaTEeMaTHYeCKUX, TaK W TMPAKTUYECKUX 3a]ady, BCTPEYAIOMIMUXCS B pea’dbHON Ku3HU. OOy4aroumiicss [ODKEH HayYUThCS
OMpEAETUTh TEOMETPUUECKYI0 (PUTYpy, ONHCATh CJIOBAMHM JaHHBIM 4YEepTEX WM PUCYHOK, HAWTHU IUIOMIAJh 3E€MEJIbHOTO Yy4dacTka,
paccuuTaTh HEOOXOAMMYIO JIMHY OINTOBOJIOKOHHOTO KabOens WM TpeOdyemble pa3Mepbl Tapaxa i aBTOMOOWIA. ODTOMY
COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIMHUA B H3ydeHUM reomeTpuu. I[lpm pemeHnn 3agad ONpakTUYECKOrO Xapakrepa
OOYJarOIIMICS YYHUTCS CTPOUTh MATEMATHUYECKHE MOJENH PEAbHBIX KU3HEHHBIX CUTYaIllWii, MTPOBOJAUTH BBHIYMCIICHHUS U OIICHUBATH
aJIeKBaTHOCTb MOJTYYEHHOI'0 pe3yJIbTaTa.

Kpailne BaxHO mOAYEPKUBATHL CBSI3M TEOMETPUM C JAPYTMMU  y4EOHBIMHU MpeIMeTaMHU, MOTHUBUPOBATH HCMOJIb30BATh
onpeeeHus] TeOMETPUUECKUX (UTyp U MOHATUM, AEMOHCTPUPOBATH MPUMEHEHUE MMOJTYYEHHBIX YMEHUW B (DU3MKE U TEXHHUKE. DTH
CBA3M HauOosiee spKO BHAHBI B Temax «Bekropb», «Tpuronomerpuueckue coOoTHoOUIEeHUs», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eoMeTpusi» BKJIIOYAET CIENYIOLIME OCHOBHBIE paszfenbl coiepxkanus: «l'eomerpuueckue (GuUrypsl u
UX CBOMCTBa», «l3MepeHne reOMETPUUECKUX BEIUYUH», «JleKapToBbl KOOpPAMHATHI Ha IUIOCKOCTW», «Bektopel», «/IBUkeHUs
mockoctny, «IIpeodpazoBanus mogo0us».

OO01miee 4YUCIO 4YacoB, Ui u3ydeHuss ydyeOHoro Kkypca «I'eometpusi», B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJEPXAHUE OBYYEHUA

9 KITIACC

Cunyc, kocunyc, TanreHc yrjioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEICHUS.

Pemenue TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. PellieHue mpakTHYecKUX 3a7ad C UCMOJIb30BaHUEM
TEOpEMbl KOCUHYCOB U TE€OPEMbI CUHYCOB.

[Ipeo6pazoBanue nomodus. [logodre COOTBETCTBEHHBIX 37IEMEHTOB.

Teopema 0 TMpOU3BEACHUN OTPE3KOB XOPHA, TEOPEMbI O MPOU3BEICHUM OTPE3KOB CEKYIIHMX, TEOpEMa O KBajJpaTe
KacaTeIbHOM.

Bekrop, nnuHa (MOIyNb) BEKTOpa, COHANpPABJICHHBIE BEKTOPbHI, IPOTUBOMOJIOKHO HAINpaBICHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpallMd HaJ  BeKTopaMu. PasiokeHue  BEKTOpa 1O  ABYM
HEKOJJIMHEeapHbIM  BekTopam. KoopanHatbl BEKTOpA. CkansipHoe NpPOU3BEICHHE  BEKTOPOB,

MIPUMEHEHUE JJIsl HAXOXKIEHUS IJIMH U YTIIOB.

JlekapTOBbl KOOpPJIMHATHI HA TUIOCKOCTU. YPABHEHUS MOPSIMOM M OKPYKHOCTH B KOOpJIMHATaX, IMEPECECUCHUE
OKPYKHOCTEM M TpsMBIX. MeToj KOOpAMHAT U €ro NpuMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. [[11Ha OKpykHOCTH. ['palycHas v paiuaHHas Mepa yriia, BBIYUCICHUE AJTUH AYT
okpyxHocTel. [lmomans kpyra, cekTopa, CEerMeHTa.

JIBU>KEHUs TUIOCKOCTM U BHYTPEHHHE CUMMETpuu Quryp (3reMeHTapHble npeacTasienus). [lapannenbHbii
nepeHoc. I1oBopor.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHIly oOydeHus B 9 kiacce:

3HaTb TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAaxXOAUTh C HUX [OMOUIbIO pAa3JIUYHbIE  DJIEMEHTHI
MPSMOYTOJIBHOTO TPEYTOJbHUKA («pEUIEHUE MNPSAMOYTOJIbHBIX TPEYTOJbHUKOB»). HaxonuTe (¢ MHOMOLIBIO  KaJbKYJIATOpA
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JUTMHBI ¥ YTIIBI 17151 HeTAOJMYHBIX 3HAUCHHH.

[lonp3oBaTecss QopMysnaMu TNPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM Ui HaXOXKICHUS
COOTHOIIECHUN MEXy TPUTOHOMETPUUYECKUMHU BETUUYNHAMH.

Hcnons3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HAaXOXKIEHHUS Pa3IMYHBIX AJIEMEHTOB TPEYrOJIbHUKA («pelieHue
TPEYTOJILHUKOBY), IPUMEHSTh UX MPH PEIIEHUH FeOMETPHUECKUX 3a/au.

Brnagers mnoHsTHSIMH TnpeoOpa3oBaHUs TOA00MSA, COOTBETCTBEHHBIX 3JEMEHTOB MOAOO0HBIX ¢uryp. Iloap3oBarbes
CBOWCTBaAMM MOJ00MSI TPOU3BOJBHBIX (PUTYp, YMETb BBIYUCIATH AJIMHBI M HAXOAWTH YIIIbl Y MOAOOHBIX ¢puryp. IIpumeHsars
CBOMCTBA IMO00MSI B PAKTHUECKUX 3a7ayax. YMetb OPUBOJIUTH TIPUMEPHl  MOAOOHBIX (UTYD B
OKpYXaroIleM Mupe.

[lonp30BaThCsl TeOpeMaMH O MPOM3BEACHUM OTPE3KOB XOPHA, O MPOU3BEIECHHH OTPE3KOB CEKYILUX, O KBaapaTe
KacaTeJbHOM.

[lonp30BaThCs BEKTOpaMH, MOHMMATh HMX TE€OMETPHUUECKUA M (U3NYECKUN CMBICI, NPUMEHATh WX B  PEIICHUU
reoMeTpuueckux u (Qusnueckux 3anad. [IpuMeHATH CKaJIsipHOE MPOU3BEACHUE BEKTOPOB JJISl HAXOXKIEHUS JJIUH U YTJIOB.

[Tonp30BaThCs METOOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHSTh €r0 B PEIICHUH F€OMETPHUYECKUX M MPAKTUYECKUX 3a/ad.

Brnaners NOHATHSIMM MPaBUIBHOI'O MHOTOYTOJIHUKA, JAJIUHBI OKPYXHOCTH, JUIMHBI IyT'H OKPY)KHOCTH W PaJMaHHOW Mephl
yIJia, YMETh BBIUMCIATH IUIOIIAAL Kpyra U ero yacteu. [lpuMeHsTs momydeHHbIe YMEHHUS B IPAKTUUECKUX 3a1a4ax.

Haxoauts ocu (M1 IEHTPBI) CUMMETPHUH (PUTYP, TPUMEHSTH IBUKEHHS IIJIOCKOCTH B MPOCTEHIINX CIIydasx.

[IpuMeHsTh MoMyYyeHHBIE 3HaHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOACTH ISl  3a7a4 PeaibHOM  JKU3HU u

MIPOBOJNUTH COOTBETCTBYIOLIHNE BBIUMCJICHUS C TPUMEHEHHEM IMOJ00US U TPUTOHOMETPUUYECKUX
GbyHKIMNA (MOJB3YACh, TA€ HEOOXOAMMO, KAJTbKYJISITOPOM).
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TEMATHYECKOE

INJIAHUPOBAHUE
9 KJIACC
HaumenoBanue paznena | KonuuectBo OcHoBHOE OcHOBHBIE BUJIbI ACSTEIILHOCTH 00 y4arouXcs
(Temnl) Kypca 4acoB COZICp/KAHUE
Tpuronomerpusi. Teopembl 16 OnpeneneHue ®opmyIUpoOBATH ONpe/ieieHUs TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMbBIX yIJIOB.

Peienue TpeyroJbHUKOB

(GyHKIMI YTI0B OT

0° mo 180°. ®opmyinsl
IPUBEICHUS.
Teopema KOCUHYCOB,
TEeopeMa CHHYCOB.
Pewenne

TPEYT OJIbHUKOB.
[IpakTnueckoe
IPUMEHEHUE
JOKa3aHHbBIX TEOPEM

BbIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB

(C paarycoM ONMKMCaHHON OKPYKHOCTH).

BoiBoauTh OpPMYJIbI IJI1 BHIYMCICHUS MJIOIAAEH

C UCMOJIb30BAHUEM TeOopeM TpUroHomerpuu (popmyna
IJIOIIAAN TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI M YTOJI MEXKY
HUMH, (HOpMYITa IIJIONIAIN YETHIPEXYTOIBHUKA YepPe3 ero
JIMaroHaJIA U YTOJl MKy HUMH).

Pemiathb TpeyroiabHUKH.

Pemiates npaktudeckue 3aaaquu, CBOASAIINECS

K HAaXOXKJICHUIO Pa3JIMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpeobpazoBanue momoowus.
MeTtpuueckue
COOTHOIICHHSI
B OKPY)KHOCTH

10

ITonsTue

0 Mpeodpa3z0BaHUU
10100 M.
CoOTBEeTCTBEHHEBIC
3JIEMEHTHI NOJ00HBIX
duryp.

Teopema

0 MPOU3BEJCHUN
OTPE3KOB XOP/I,
Teopema

O IPOU3BEACHUN
OTPE3KOB CEKYIIUX,
T€OpEMa O KBAApaTe
KacaTeJabHOM.
IIpumenenune

B pELLICHUU
r€OMETPUYECKUAX
3aj1a4

OcBauBath NOHATHE NPeoOpa30BaHuUs MO00US.
HccaenoBarh OTHOIIEHUE TUHEWHBIX 3JIEMEHTOB (DUTYD
pu Mpeodpa3oBaHuU MO100US.

Haxonuthb npuMepsl HoJ00Hs B OKpYKaromieit
JIEVCTBUTEIIBHOCTH.

BbIBOAMTH METPUUYECKUE COOTHOIICHUS MEX]y OTpEe3KaMH
XOpJ, CEKYILIUX U KacaTeJIbHbIX C UCIOJIb30BaHUEM
BIMCAHHBIX YIJIOB U IOJOOHBIX TPEYTOJIEHUKOB.

Pemath reoMeTpuieckue 3a1a4M U 3aJ1a4H U3 PEaTbHOM
KHU3HH C UCIIOJIb30BaHUEM TOJO0HBIX TPEYTrOJIbHUKOB
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BekTopsl

12

Onpenenenne
BEKTOPOB, CIIOKEHUE
Y BEIUMTAHUE
BEKTOPOB,
YMHOXKEHUE BEKTOpa
Ha YHUCIIO.
du3nyecKun u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenune BekTopa
10 JBYM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BEKTOpA.

CxansgpHoe
MPOU3BEJICHUE
BEKTOPOB, €r0

IIPUMEHEHHUE

JUISL HAXOKIACHUS
JUIVH U YTJIOB.
Pemenue 3agau

C ITOMOLIBIO BEKTOPOB.
IIpumeHeHne BEKTOpOB
JUISl PELLICHUS 3a71a4
buzuku

Hcnonb30BaTh BEKTOPHI KaK HAPaBIIEHHBIE OTPE3KH,
HCCJIeI0BATh FEOMETPUUECKUM (TIEpeMEIICHHE) U
dbuzndeckuii (Cuia) CMbICIbI BEKTOPOB.

3HaTh onpeneJeHUs1 CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha YHCIIO, HCCJIeA0BATH
T€OMETPUUYECKUIN M (PU3NYECKUI CMBICIIBI 3TUX ONEpaInii.
PemaTh reomMmerpruyeckue 3a1auu ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP IO IBYM HEKOJTMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKalIsipHOE IPOU3BEICHUE BEKTOPOB,
BBIBOJUTH €r0 OCHOBHbBIE CBOICTBA.

BbIuncasitb CyMMy, pPa3HOCTb U CKaJISIPHOE IPOU3BEICHHE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKAJIIPHOE MPOU3BE/ICHUE Il HAXOXKICHUS
JUTMH U YTJIOB
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JlekapTOBBI KOOPAMHATHI
Ha TUIOCKOCTH

JlekapToBbI
KOOPAMHATBI TOYEK
HAa IJIOCKOCTH.
YpaBHEHUE IPAMO.
YpaBHeHUE
OKPYKHOCTH.
KoopauHaTel Touek
IIepeceYeHUs
OKPYKHOCTH U
IIPSIMOM.

Meton koopuHaT
MIPU PEIICHUU
T€OMETPUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4y

OcBauBaTh NMOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHME NIPSIMOM U OKPYKHOCTU. BblesiTh
IIOJIHBIM KBaJpaT JJI1 HAXOXKIAEHUs LIEHTPA U paauyca
OKPYXKHOCTH 10 €€ YpPaBHEHHIO.

PemaTs 3a7a41 Ha HaXOKJICHUE TOYEK IEPECCUCHUS
IPSIMBIX U OKPY>KHOCTEH € IOMOILBIO METOJA KOOPAUHAT.
Hcnmosab30BaTh CBOMCTBA YIJIOBOTO KOO PHUITHMEHTA MPSIMOM
IIPYU pELICHUH 3a7a4, Ul ONPEAEIICHUS PACIIOIOKEHUS
IIPSAMOM.

IIpuMeHATh KOOPAUHATEI P PELIEHUN T€OMETPUIECKUX U
IIPAKTUYECKUX 3aJa4, JJI1 IOCTPOCHUS MATEMATHYECKUX
MOJIEJIeH pealibHbIX 3a7a4 («METOJ| KOOPAUHATY).
IHoab3oBaThbes 17151 TOCTPOCHUS M UCCIIETOBAHUMN

U (POBBIMU pECYpPCAMH.

3HAKOMHUTBCH C HCTOPHEH Pa3BUTHUS T€OMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlmMHa OKPYXHOCTH U
IJI0IIAAb Kpyra.
Brrunciaenue mmioniaaen

[IpaBusibHBIE
MHOTOYTOJIbHUKH.
Yucno w. Jlnuna
OKPY>KHOCTH, TYT'H
OKPY>KHOCTH.
Pannannas mepa
yria.

[Imomans kpyra,
CEKTOpa, CErMEHTA

@ opMyJIHPOBATH ONPEIEICHAE TPABUIBHBIX
MHOT'OYI'OJIBHUKOB, HAXOAUTh UX JJIEMEHTHI.
IHonb30BaThCs MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIIBIO MPABUJIBHBIX MHOT'OYT'OJIBHUKOB, ONPEAeJIATH
YUCJIO T, JJUMHY IYTH U PAIHAHHYIO MEpy yIJa.
IIpoBoauTh nmepexoa OT paIMaHHOW MEPHI yriia

K IPagyCHON U HA00OPOT.

OmnpeneasiTe mIOMAab Kpyra.

BoiBoauTh ¢opmMyinbl (B rpajyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOIIAE CEKTOPOB U CETMEHTOB.
Boruncasarsb mwiomaan Guryp, BKIFOYAIONTUX SJIEMEHTHI
OKPYXHOCTH (Kpyra).

Haxoaurs nmioniaau B 3aa4ax peajbHOU KU3HU

JIBU>KEHUSI TITTOCKOCTH

[ToHsiTHEe O NBUKEHUU
IIJIOCKOCTH.
[TapannenbHbIit
HEPEHOC, TOBOPOT
IIpumenenue

IIPU pEUICHUH 3a7a4

Pa30upaTs npuMepsl, HUTIOCTPUPYIOLIUE IIOHATHS
JBHKCHUS.

@opMyTHpPOBATH OIIPEIEIICHUS TapalIEIbHOIO IEpEHOcCa,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH NX CBOWCTBA,
HAXOAMTh HENOBUKHBIE TOUKHU.

HaxoauTp LEHTPbI U OCH CUMMETPHI POCTEHIINX PUTYD.
IIpuMeHATh napauieNbHbINA IEPEHOC U CUMMETPHIO ITPU
pELIEHUH FEOMETPUYECKUX 3a1a4 (pa3ouparb NpUMEpHI).
Hcnosab30BaTh 11 IOCTPOEHUS U UCCIIEAOBAHUN

1 dpoBbIE pECypCh
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[ToBTOpEeHuUe, 06001IeHIE,
CHUCTEMATH3ALMS 3HAHUH

[ToBTOpEHUE

OCHOBHBIX ITIOHSTHUH U

METOJI0B KypcoB 7—9
KJ1accoB, 000011IeHE
Y CUCTEMaTHU3aLIUs
3HAHUU.
[Ipocrenmme
reOMETPUYECKUE
burypsr u ux

cBoucTia. M3mepenne

r€OMETPUYECKUAX
BEJINYMH.
TpeyrosbHuKH.
[TapannenbHbie U
MEPIEHINKYJIIPHBIE
MIpsIMBIE.
OKpY>XHOCTb U KpPYT.
I'eomerpuueckue
MMOCTPOEHUS. Y IJIbI
B OKPY>KHOCTH.
Brniucanueie u
ONMCAHHbBIC
OKPY>KHOCTH
MHOTOYT'OJIBHUKOB.
[Ipsimas u
OKPYKHOCTb.
YeTbIpEXYrOJIbHUKM.
Brincanusie

OnepupoBath NOHATHSIMM: PUTYpa, TOUKA, IpsIMasi, yrod,
MHOTOYTOJIbHUK, PaBHOOEAPEHHBIN U paBHOCTOPOHHUI

TPEYTrOJIBHUKH, ITPSAMOYTOJIbHBIN TPEYTrOJIbBHUK, MEJINAHA,
OMCCEeKTpUCca U BBICOTA TPEYrOJIbHUKA, MapaJlIeIorpaMm,
pOMO, PSIMOYTOJILHUK, KBAJIpaT, Tparnelus; OKPyKHOCTb,
KacaresbHasi; paBEHCTBO U nojo0ue duryp,
TPEYrOJIbHUKOB; MAapalIeIbHOCTh U NEPHEHAUKYISAPHOCTD
MPSIMBIX, YTOJI MEKY IPSIMBIMH, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U NMPSAMOM; JJIMHA, PACCTOSHUE, BEJIMUNHA YTJIa,
IJIOIIAAb, IEPUMETD.

Hcnoab3oBath GopMyJIbl: IIEPUMETPA U TUIOLIAAN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAIA KPYyTa,
00bEMa MPSMOYTOJILHOTO NapaJiIesieuIe/a.
OnepupoBatb NOHATUSAMM: IIPSIMOYTOJIbHAsA CUCTEMA
KOOPAMHAT, BEKTOP; HCMOJIb30BATh 3TH NOHATUS JJIS
MPEACTABICHUS TAHHBIX U PEMICHUS 3a/1a4, B TOM YUCIIE

U3 IPYruxX y4eOHBIX MPEAMETOB.

Pemathb 3a1a4u Ha TOBTOPEHUE OCHOBHBIX IMOHATHH,
WJUTFOCTPALMIO CBSA3EM MEXY pa3IMYHbIMHU YaCTAMH Kypca.
BoiOupaTs MeToa i1 pelIeHUs 3a/1a4i.

Pemiath 3aga4m 13 noBceJHEBHOM KU3HU
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Y OMKCaHHbIE
YETHIPEXYT OJIbHUKH.
Teopema [Mudaropa u
Hayasa
TPUTOHOMETPUH.
Penrenne o0mmx
TPEYroJbHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmxenus. [Togobue.
CummeTtpus.

I momans.
Brruucnenue
romaaeu. [momanu
Mo00HBIX UTYP.
JlekapToBbI
KOOpPJIMHATHI HA
MJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTHU
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OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
9 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bu6nuoreka [IOK
cuHyCOB. Pelienne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [TpeobpazoBanue nonobus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmunoreka LIOK
3 Bexrope: 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPAUHATHI Ha MIIOCKOCTH 9 1 bubmorexa HOK
P PA https://m.edsoo.ru/7f41al2¢
[IpaBunbHBIE MHOTOYTOJIBHUKHA. JlTMHA
5 of YKHOCTH H TJIO y; b Kpyra 8 8 bubmorexa [IOK
by " Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanaei
bubmunoreka LIOK
6 JBHIKCHUS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 7 ) bu6munoreka LIOK
3HaHUH https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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