HHOACHUTEJBHAA 3AIINCKA

Anrebpa sBIS€TCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOIO 0OIIero oOpa3oBaHMs: OHa
obecreynBaeT M3y4eHHE APYIMX IUCLMIUIMH, KaK €CTECTBEHHO-HAayYyHOI'o, TaK U T'yMaHUTApHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO Ui MPOAOJDKEHHsS O0Opa30BaHMA U B MOBCETHEBHON JKHU3HH.
PazButne y oOyd4amomuxcs Hay4YHBIX MPEACTABICHUA O MPOUCXOXKICHUU U  CYIIHOCTH
anreOpandyeckux adCTpakLui, criocode OTpakeHUsl MaTeMaTUYeCKON HaYKOM sIBICHUH U IPOLECCOB
B INpUpOJie W OOLIeCTBE, POJIM MaTEMaTUYECKOI'O MOJEIMPOBAHUS B HAyyHOM IIO3HAHMM WU B
MPAKTUKE CIOCOOCTBYEeT (HDOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KauyeCTB MBIIUICHUS,
HEOOXOAMMBIX JUI aJanTalid B COBpeMEHHOM mudpoBoMm oOmectBe. M3ydenue anreOpbl
obecrieynBaeT pa3BUTUE yYMEHHUs HaOI0AaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JIEHCTBHS U
BBIBOJIBI, (hOpMynupoBaTh yTBepkAcHUsA. OcCBOeHHE Kypca anreOpbl 00ecreuMBaeT pPa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OO0YYarolUXCsA: OHU HCIOJIb3YIOT JI€AYKTUBHbIE W HHIYKTHUBHBIE
paccyxaeHus, o000IIeHne U KOHKpeTU3aluio, abcTparupoBanye u aHainoruto. O6ydyeHue anredpe
IpearnosaraeT 3HaYUTENbHbI 00BEM CaMOCTOATENbHON NEATENBHOCTH O0YYarolUXCs, MO3TOMY
CaMOCTOSITENTFHOE PEIICHUE 33/1a4 SABIISIETCS pean3alield AeITeTbHOCTHOTO MPUHIIUIA 00yUeHHS.

B ctpykrype nporpammsl yaeGHOTO Kypca «Anredpa» Uisi OCHOBHOTO 00IIero 00pa3oBaHMs
OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOANYECKUE JMHUM: «Yucia W BBIYUCICHUS,
«Anrebpanueckue BBIpaKEHUs», «YPaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxnas w3 sTux
COJIEPKaTEIbHO-METOANYECKUX JIMHUM pa3BUBAETCS Ha NMPOTSHKEHUM TPEX JIET M3Yy4eHUs Kypca,
B3aMMOJICICTBY C JPYTUMHU €ro JUHUSMHU. B Xxone u3yueHuss yuyeOHOro Kypca oOydarolumcs
MPUXOJUTCS JOTMYECKH pacCyXJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B cBs3M ¢
3TMM B IporpamMmy YydeOHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
IIPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTHuecKoro 00pa3oBaHus M CIIOCOOCTBYOIINE
OBJIAJICHHIO 00Y4YalOIIMMUCS OCHOB YHUBEPCAJILHOTO MaTeMaTUYeCcKoro si3bika. ConepikaTenbHON U
CTPYKTYPHOM OCOOCHHOCTBIO Y4YeOHOro Kypca «AnreOpa» SBISIETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Coneprxanue MTMHUU «HuUCIa ¥ BBIYUCIEHUS CIYKUT OCHOBOW JJISl NalbHEHIIEro U3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y O0YUYaOIINXCS JJIOTUYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHSI TOJb30BaThCSl aNTOPUTMAMM, a TaKKe MPHUOOPETEHUI0 NPAKTUYECKUX HAaBBIKOB,
HEOOXOAUMBIX JJIsl TMOBCEIHEBHOW M3HHU. Pa3BUTHE MOHATHS O 4YMCIEe HA YPOBHE OCHOBHOI'O
o011ero o6pa3oBaHusl CBSI3aHO C pallMOHATIBHBIMU M UPPALIMOHAIBHBIMU YUCIaMU, (POPMHUPOBAHUEM
MIPE/ICTAaBICHUM O NEHCTBUTENBHOM 4Hcie. 3aBeplIEHHNE OCBOCHMSI YUCIOBOM JIMHUM OTHECEHO K
cpenHeMy ob1meMy oO0pa3oOBaHHUIO.

Coneprxanue IByX anreOpandeckux JMHUN — «AlreOpandeckre BhIpaXEHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYeT (HOPMHUPOBAHHIO y OOYYAIONIIMXCS MaTEeMaTHYEeCKOIo armaparta,
HEOOXOIUMOro Uil peuleHHs] 3aJad MaTeMaTUKH, CMEXHBIX TPEIMETOB M PAKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHE OCHOBHOTO o00ImIero oOpa3oBaHMsi Y4eOHBIH MaTepual
IPYNIUPYEeTCs BOKPYT pAallMOHAJIBHBIX BbIpaXKEHUH. Ajredpa JI€MOHCTpUPYET 3HAa4YeHHE
MaTeMaTHUKU KakK f3bIKa JUIS TIOCTPOCHHS MaTeMaTHYeCKMX MOJEJel, OMHMCaHUS IMpPOIECCOB U
SBJIEHUN peanbHOro mupa. B 3amaum oOydyeHus anreOpe BXOIAT TakXke JalibHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBILUIEHUS, HEOOXOIUMOI0, B YACTHOCTH, JUIsl OCBOEHHUS Kypca MH()OPMaTHKH,
U OBIIQJICHUEC HABBIKAMHU JEIYKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.



Copepxanrie  (yHKIMOHATbHO-rpaUuecKoil  JWMHWHM  HAIEIEHO  Ha  IOJYYCHHUE
00yJaromUMUCS 3HAHUN 0 (PYHKIMSIX KaK BaKHEHUINEH MaTEeMAaTHUECKON MOJETH i OMHCAHUS U
UCCIIEIOBaHMS PAa3HOOOpA3HBIX MPOLIECCOB W SBJICHUNH B mpupojae u oOmecTtBe. M3yuenue
MaTepuaiga CrocoOCTBYeT pa3BUTHIO Yy OOy4alolMXCs YMEHHsS HCIOJIb30BaTh pa3inyHbIC

BBIPA3UTENBHBIC CPEICTBA S3bIKA MATEMATHKU — CJIOBECHBIC, CHUMBOJIMYECKHE, Trpaduueckue,
BHOCHT BKJIaJ B (DOPMHpOBAHKE MPEACTABICHUI O PO MAaTEMATHKU B Pa3BUTUH [UBWIM3AIUNA U
KYJIbTYpBI.

CornacHo yueOHOMY IuTaHy B 7—9 Kilaccax M3ydaeTcsl y4eOHBbIH Kypc «Anredpa», KOTOPhIH
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pas3ieibl  coiepxaHus: «Uucia W BBIYMCICHUSY,
«AnreOpanueckye BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBaY, «DyHKIIUN.

Ha u3yuenne yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 vaca (3 vaca B
Heneno), B 8 kitacce — 102 vaca (3 yaca B Hezento), B 9 kitacce — 102 gaca (3 yaca B Heeno).
Conep:xanue.

8 KJIACC

Ymnciaa v BbIYUCIEHUSA

KBagparueiii kopenb u3 uucna. llonstue 00 wuppauuoHaisbHoM uucie. JlecsTudHbie
MpUOMIKEHNU HppalroHaNbHbIX 4ncen. CBoicTBa apu(METHUYECKHX KBAJpPaTHBIX KOPHEH U HX
MIPUMEHEHHE K TPe00pa30BaHUIO YUCIOBBIX BBIPAKECHHUHN U BHIYUCICHUIM. [lefiCTBUTENBHBIC YUCIA.

Crenens ¢ 1enbpIM MOKaszaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

Auaredpanyeckue BbIpaKeHHUs

KBagparuslii TpEXuseH, pa3ioKeHUe KBaIPaTHOTO TPEXUIIEHA HA MHOKHUTEIIH.

Anrebpanueckass po0b. OcHOBHOE CBOHCTBO anredpanueckoir apodu. CroxeHue,
BBIUUTAaHUE, YMHOXXEHHE, JNeleHue aiaredpanyeckux apoOed. PaimoHanmbHble BBIPAKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢dopMyna KOpHEW KBajgpaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHMIi, CBOIALIMXCS K JUHEHHBIM U KBajgpaTtHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass mHTEpHpeTanuss ypaBHEHUN C JIBYMSI NMEPEMEHHBIMHM U CHUCTEM JIMHEHHBIX
ypaBHEHUH C NByMs MepeMeHHbIMH. [Ipumepsl pelieHrst cucTeM HENMHEHMHBIX YPaBHEHUM C IBYMs
MepEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIocoOOOM.

UucnoBble HEpaBEeHCTBA M HX CBoWcTBa. HepaBeHCTBO ¢ OAHOHW TEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHON MepeMeHHOW. CHUCTEeMbI TUHEHHBIX
HEPABEHCTB C OJIHOI MEPEMEHHOM.

DOyHKIUHT

[Tonstue ¢ynkuuu. OOnacTh ompeneseHrus U MHOXECTBO 3HaueHH (yHkuuu. CrocoObl
3ajaHus (QYHKIHH.

I'padux ¢pynkuuu. Urenue cBoiictB pyHkimu mo e€ rpaduky. [Ipumeps! rpadukoB QyHKIHUA,
OTpaXXaIOIIUX peabHbIE MPOIECCHI.

OYHKIMM, OMHUCHIBAIOIIUE MPSIMYI0 U OOpaTHYIO MNPOMOPIHOHATIbHBIE 3aBHUCUMOCTH, WX
rpaduku. OyHKIMK y = X2, y = X3, y = VX, y=|x|. T'paduueckoe perieHne ypaBHCHHUI U CHCTEM
YPaBHEHHUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  Ppe3yJbTaThl OCBOCHMSI IpOrpaMMbl  y4eOHOro Kypca «Amredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K MPOLUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIIEHHUEM K JIOCTH)KCHHUSM POCCUMCKUX MATEMATHKOB M POCCUHCKOW MaTeMaTHYECKOW IIKOJIbI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYTMX HayKaX U MPUKIATHBIX cepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJHCHHIO OOS3aHHOCTSH TpaKIaHWHA W pEaH3allil ero Ipas,
MIpPE/ICTaBJICHHEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUIA,
MpOLEAYp TPaKIaHCKOTO oOliecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BOKHOCTU MOPAJIbHO-3THUECKUX IMPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PELICHUU MPAKTUYECKUX 3a7a4 MaTeMaTU4YecKOM
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHMYE€CKOro 0Opa30BaHUsl HA MPOTSHKEHHH BCEH
KU3HH JUIsSI YCTICIIHONW MPOo(deCCHOHATBHON ACATEIHPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHEM WHAMBHAYaIbHON TPaeKTOPUU O00pa30BaHUS U KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K HMOIIMOHAILHOMY W 3CTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHUX
00BEKTOB, 3a/lay, peHIeHUH, pacCyKJIeHNH, YMEHHUIO BUICTh MAaTEeMAaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTAIIMeH B JESITEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS UEJIOBEKa, TMPUPOABI U OOIIECTBA, MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cCQepbl YelOBEYECKOW JesSTeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTHU JUISI PA3BUTHS IUBUIIM3AINH, OBIAJICHUEM S3BIKOM MATEMAaTUKH U MaTeMaTHYeCKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHpaA, OBJIAJCHUEM TMPOCTECHIIMMHU  HaBBIKAMHU
HCCIIEI0BATEILCKON TeITEILHOCTH;

6) pusnueckoe Bocnuranue, popMupoBaHNEe KYJIbTYPHI 30POBbSI U 3MOLHMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTHIO TIPUMEHSTh MaTEeMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEIACHUS
3I0pOBOTO 00pa3za JKU3HU (3J0POBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH W OTABIXA,
perynspHas (usudeckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKAa peIeKCHH, NMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUCHTAllMEe Ha TPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHWM I pelieHus 3aaad B 00JacTu
COXPAHHOCTH OKpYXalollled Cpebl, IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKM HX BO3MOXKHBIX



MOCTICICTBUM 11 OKPYXKAroIeH Cpeabl, OCO3HAHHWEM TIJIOOAIBHOTO XapakTepa 3KOJIOTMYECKHX
poOIeM U yTeH UX perieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSAX HEOINPENEIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESTEIbHOCTb, B TOM YHCJIE YMEHUE YUYUThCA Yy APYIHX
JoAel, mpuoOpeTaTh B COBMECTHOW JEATENFHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIUU U3
OIIbITA IPYTHX;

HEO0XOAUMOCTBI0 B ()OPMHMPOBAHUU HOBBIX 3HAHWH, B TOM 4Mcie (OPMYJIHMPOBaTh UJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAalUIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAlMIO
KaK BbI30B, TpeOYyIOIUI KOHTPMEp, KOPPEKTHUPOBATh IPUHHUMAaeMble pEIIeHUs M JeHcTBUA,
(bopMyIHpPOBATH M OIICHUBATH PUCKHU M MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/1bHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue aeiicTBus:

® BBIIBIITH M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy NOHATHUAMH, (HOPMYIHPOBATH OIPENEICHUS TOHATHA,
yCTaHaBJIMBaTh CYIIECTBEHHbIN NMPU3HAK KIACCU(PUKALMHM, OCHOBaHUA Uil 0000IIeHUs U
CpaBHEHMsI, KpPUTEPHH ITPOBOIUMOIO aHAIN3a;

® BOCHPHUHMMATbH, (HOPMYIHPOBATh M MPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €MIUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

® BBIBIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpEUHUs: B (akrax,
TaHHBIX, HAONIOACHUAX M YTBEPXKIEHUSX, MpeasiaraTb KPUTEPUH ISl BBISIBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JeNaTh BBIBOABI C MHCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;

e pa30uparh JOKa3aTeNbCTBA MAaTEMAaTHUECKUX YTBEP)KJIEHHH (IIpsMble U OT MPOTUBHOIO),
MIPOBOAUTH CaMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA MaTEeMaTHUECKUX (aKTOB,
BBICTPaMBaTh apryMEHTAllMI0, MPUBOJAUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BbIOMpaTh cHoco0 pemieHuss y4yeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHusi, BIOMpaTh Hambosee MOAXOIAIIMNA C y4ETOM CaMOCTOSITEIBHO BBIIECICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarenbckue 1eiCTBUS:

® UCIMOJIB30BaTh BOMPOCH KaK MCCIE0BATEIbCKUI HHCTPYMEHT MO3HAaHU, POpPMYIUpPOBAThH
BOIMPOCHI, (PUKCHPYIOLIUE MPOTUBOPEUHE, MPOOJIEMY, CaMOCTOSATEIBHO YCTaHABIHUBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSATEIBHO COCTAaBJICHHOMY IIJIaHY HECJIOXHBIN OSKCIIEpUMEHT,
HeOOoJIbIIIOe MCCIIEJOBAHUE 110 YCTaHOBIIEHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa,
3aBUCUMOCTEN 00BEKTOB MEXy COOOiA;



CaMOCTOSITENILHO (DOPMYITHPOBATH 0OOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHHUS, HWCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000ILEHNI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEIIOIOKECHHS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAINH, JTaHHBIX, HEOOXOIUMBIX JIs
pellIeHus 3a/1auu;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHbBIX BUJOB U (POPM MpeacTaBICHUS;

BbIOMpaTh GopMy MpeAcTaBlieHUuss WH(GOPMALMU U WLTIOCTPUPOBATh pellaeMble 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKkoi U X KOMOMHALIUAMU;

OIICHUBATh HAIEKHOCTh MH(GOPMAIMU TIO0 KPUTEPUAM, MPEUIOKEHHBIM YUYUTEIEM HIH
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂme JelCTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJCHUS B COOTBETCTBUU C YCJIOBHUSAMH U UEISIMHU
OOIIeHus, $ICHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHHUs 3a7a4l, KOMMEHTHPOBATH
IIOJTyYEeHHBIH pe3ysbTar;

B X0/ O00CYXJIeHHsI 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKAA€MOM TeMbl, MPOOIEMBI,
pemaeMoil 3ajauu, BbICKa3bIBaTh MJEH, HAIlEJICHHbIE HAa MOUCK PEIIEHHs], COMOCTABIATh
CBOU CYXKIECHHUSA C CY)KICHHSMU JIPYTUX YYaCTHUKOB JHMajora, 0OHapyXKMBaTh pa3iuydue u
CXOACTBO TMO3MIIMHA, B KOPpeKTHOH ¢Qopme ¢GopMyIupoBaTth pas3HOIVIaCUs, CBOU
BO3PAKCHHS,

NPEJCTABIATh PEe3yJbTaThl PELICHUs 3aJaud, S3KCIEPHUMEHTa, MCCIEJOBAaHUsS, MPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIJICHMS C YYETOM 3a/ad MPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIAYAIbHOW pabOTHI MpU
peleHnH y4yeOHbIX MaTeMaTUYEeCKHX 3a7ay;

MIPUHUMATDH 1I€JIb COBMECTHOM NEeSATENbHOCTH, IUIAHUPOBATH OPraHMU3AlMI0 COBMECTHOM
paloThl, pacnpeaessaTh BUAbI paboOT, JOrOBapUBaThHCs, 00CYXIaTh MPOLECC U pe3yabTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYHIOBBIX GopMax paboThl (00CykaeHusl, 0OOMEH MHEHHUSIMHU, MO3TOBBIE
IITYPMBI U JPYTHUE), BBITIOJHATH CBOIO YacTh pabOTHI M KOOPJMHUPOBATH CBOU JCHCTBUS C
JIPYTUMH 4WIEHAaMH KOMaH/bl, OIIEHWBAaTh Kaue€CTBO CBOETO BKJIAJa B OOMIMHA MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO COCTaBIIATh IUIAH, aJrOpPUTM peHIeHHs] 3aJaud (WM €ero 4YacTh),
BBIOMpATh CHOCOO pemieHusT ¢ Y4ETOM HMEIOIIUMXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEHM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAapUAHTHl PELICHUM € Y4YETOM
HOBOH MH(OpMaIy.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTE/JIEKT:



® BJAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJI MIpoIlecca M pe3yibTara peIIeHUs
MaTeMaTUYeCKOU 3a7a4u;

® IIpPEeABUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIpH PELICHUU 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JESITEIBLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HANJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHMBAaThb COOTBETCTBUE PE3YJIbTATA JACSATEIBHOCTH IOCTABICHHOW LEIH U YCIOBUSM,
OOBSICHATH MPUYMHBI TOCTUKECHUS WM HEAOCTHKCHHS LIEIH, HAXOAUTh OUIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IIpenmerHblie pe3yJibTaThI.

K xonmy oOyuyenuss B 8 Kkiacce oOydyaromuiicss TMOJTYyYUT CIEAYIOIIME MPEIMETHbBIC
PE3yIbTaThI:

Yucsia v BbIYMCJICHUASA

Hcnonws3oBarh HavambHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN s
CpPaBHEHUs, OKPYIJICHHS] W BBIUUCICHUN, H300pa)kaTh JCUCTBUTENIbHBIC YMCIA TOYKAMH Ha
KOOpPJIUHATHOMN MPSAMOIA.

[TpumeHsTh MOHATHE apU(METUUECKOTO KBaJIPATHOTO KOPHS, HAXOJUTh KBaJApaTHbIE KOPHH,
WCTIONB3Yysl TP  HEOOXOJIMMOCTH KaJbKYJISTOP, BBIMOJHIATH TPEOOpa3oBaHUsI BBIPAXKECHHUIA,
coJiepKalnX KBaJpaTHbIe KOPHU, UCTIONb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOMBIIMX W MaNbIX YHUCEN C TMOMOIIBIO JECITHYHBIX Apobeil u
creneHel yucina 10.

AJiredpanyeckue BbIpaKeHust

[IpuMeHATh TOHATHE CTENEHW C IIeJIBIM TIOKa3aTelieM, BBINOJHATh IMPeoOpa3oBaHUs
BBIPKECHHH, COJEPIKAIIUX CTENIEHU C IIEJIBIM TTOKa3aTeJIeM.

BBIONMHATE TOXJAECTBEHHBIE MPEOOPa3OBaHMs PAIMOHATBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI JCHCTBHUI HaJl MHOTOYWICHAMH U alreOpandeckKuMH IpoOsiMHu.

PacknanpiBath KBagpaTHBIA TPEXUIICH HA MHOKUTEIH.

[IpuMensaTs mpeoOpa3oBaHMs BRIPAKECHHUM TSI PEIICHHs] Pa3UYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON PAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaIpaTHBIE YpaBHEHHUS M PAIlHOHAIBHBIC YPaBHEHWsI, CBOISIIMECST K
HUM, CHCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocCTEHIINE UCCIEIOBAHUSI YPAaBHEHH M CUCTEM ypaBHEHHWH, B TOM YHCIIE C
MpUMEHEHHEeM TpaUuecKux MpeIcTaBlIeHH (yCTaHaBIUBATh, UMEET JTU ypaBHEHUE WM CHCTEMa
ypaBHEHUHU PENICHHS, €CJIM UMEET, TO CKOJIBKO, U TIpouee).

[lepexomuTh OT cloBeCHON (OPMYTUPOBKU 3a7aud K €€ anreOpamdeckol MOJeNTu ¢
MOMOIIIbIO COCTABJICHHS] YPABHEHUS WU CUCTEMbl YPaBHEHHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4 NOJIyYeHHBIA Pe3yNbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHHUS, OICHKH, pellaTh JIMHEWHbIE
HEpPaBEHCTBA C OJHOM TMEepeMEHHOM M HX CHCTEMbI, JaBaTh TIpapUUecKyl0 HIUIIOCTPAIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.



DyHKUMH
[TornMarh ¥ UCHIONIB30BaTh (HYYHKIIMOHAIBHBIC MOHSATHUS U SI3BIK (TEPMUHBI, CHMBOJIMUYECKUE

0003HaYeHHS), ONpENeNATh 3HAaueHHe (YHKIMH IO 3HAYCHUIO apryMEHTa, ONPEIeNATh CBOMCTBA
¢dbyakuum 1o e€ rpaduky.
Ctpouts rpaduku I€MEHTapHBIX (QYHKIUH BHIA:

y=kix,y=x2,y=x3,y =[x, y = VX, ONHCHIBATH CBOHCTBA YHCIOBOIL ¢ynkuuu mo eé

rpaduKy.

TemaTnueckoe njaHnpoBaHue ajreopa 8 kiacc.

KoanuectBo DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM 4acoB (undposbie)
NMPOrpaMmblI o0pa3oBaTe/bHbIE
Bceero pecypebi
| Uucna u Beruucienus. KBaaparusie 15 bu6mmoreka [JOK
KOpHU https://m.edsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHs ¢ 7 bu6mmoreka [IOK
LEJILIM ITOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BoIpaKeHUSI. 5 bubnuoteka [JOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIpaKeHHUS. 15 bub6nuorexa [IOK
Anrebpanueckas Apo0Ob https://m.edsoo.ru/7f417af8
5 YpaBHEHUs 1 HEPABEHCTBA. s bubnuotexa [JOK
KBanpaTtHble ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubnuotexa [JOK
CucreMbl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 bubnmoreka [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
bubnnorexa [JOK
8 Pymiis. QCHOBHEIC ORI . https://m.edscL)E).ru/7f41 7af8
bubnmoreka [JOK
? ®ymkii. THCIOBEE pyHKIH ? https://m.edscli).ru/7f417af8
bubnmoreka [JOK
10 Howtopetie it 0Gobimerre 0 https://m.edS(I)_E).ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




I'eomerpus 8 kiacc

IHHOACHUTEJIBHAA 3AIIUCKA

I'eomerpus Kak OAMH M3 OCHOBHBIX Pa3/elIOB LIKOJIBHOM MAaT€MAaTHKH, UMEIOIUN CBOEH
1eNbl0  00eCTIeYnTh HU3YyYEHHE CBOWCTB M pa3MepoB (UTyp, HMX OTHOUIEHUH M B3aUMHOE
pacmojoKeHue, OMUpaeTcs Ha JIOTUYECKYI0, J0Ka3aTelbHyl JHHUI. LleHHOCTh u3yueHus
reOMEeTpUM Ha YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs 3aKJIIOYAETCS B TOM, UYTO OOydarolIuics
YUUTCS TMPOBOJAUTH JOKA3aTENbHBIE pPAaCCYXIEHUS, CTPOUTHb JIOTUYECKHE YMO3aKIIOUEHHUS,
JIOKa3blBaTb HCTUHHBIC YTBEPKIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJIeHusl «OT MPOTHBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKACHHUSI.

Bropoii nenbio M3ydeHHs T€OMETPUU SBIISETCS HCIIOJIb30BAHHME €€ KaK MHCTPYMEHTa IpU
pElIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAKTUUYECKUX 3aj]ay, BCTPEUAIOUIUXCS B PEAJbHON >KU3HMU.
OOyuaromuiics TOMKEH HAYYUTbCS ONPEIEIUTh TeOMETPUYECKYI0 (Urypy, omucaTb CIOBaMU
JTAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOMIA[b 3€MENIbHOTO Y4acTKa, pACCUUTATh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaka Ui aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpas, BBIUYMCIMUTEIbHAS JIMHUSA B H3ydyeHuu reomerpuu. Ilpu pemenun 3agau
MPAKTUYECKOTO XapakTepa OOYyYaroIIUNCS yYUTCS CTPOUTH MATEMATHUECKHE MOJIEIH PeallbHBIX
KU3HEHHBIX CHUTYyallMil, TPOBOJUTH BBIYMCICHHS U OLIEHUBATh aJIEKBaTHOCTh IOJIYYEHHOTO
pe3yJbrarta.

Kpaiine BakHO NOJUEPKHUBATH CBA3M TE€OMETPUM C JPYTMMU Y4E€OHBIMH IpeIMETaMH,
MOTHBHPOBATh UCIIOJIb30BaTh ONpPEIENEeHUs FEOMETPUUECKUX (GUTYp U MOHATUH, JEMOHCTPUPOBATH
IIPUMEHEHHE MOJYYEHHBIX YMEHHUH B pU3MKE M TEXHUKE. DTH CBSI3U Hanbosee SpKo BUIHBI B TEMAX
«Bexrtopel», «TpuroHoMmerpuueckue COOTHOIIEHUs», «Metoxg koopauHat» u «Teopema
[Tudaropan.

VYuebublii Kypc «l'eoMeTpus» BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3JieNibl COAEPIKaHUS:
«I"'eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHre reoMeTpUUECKUX BETHUUHY, «JeKapTOBbI
KOOpPJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/[Brxkenus miockoctny», «IIpeobpasoBanus mogoous».

Ha uzyuenue yuebnoro kypca «I'eomerpus» orBoautcsa 204 daca: B 7 kiacce — 68 vacoB (2
yaca B HeJeN0), B 8 kimacce — 68 yacoB (2 waca B Hemenio), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

Coaepxanue o0y4yeHmus.

8 KJIACC

UYerslpéxyronpauku. llapamnenorpamm, ero mnpu3Haku M cBoiicTBa. YacTHele ciydan
napayuieorpaMMmoB  (IIPsIMOYTOJIBHUK, poMO, KBajpar), MX MpHU3HAKU W CBOWcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoicTBa 1 nmpu3Haku. [IpsMoyronbHas Tpaneuus.

Meron yaBoenust menuanbsl. LlenTpanbHas cumMmerpus. Teopema @aneca u Teopema o
MIPOIMOPLIMOHANIBHBIX OTpE3Kax.

CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tomobue TpeyronbHUKOB, kKod(ddummeHt mnomobus. IlpusHaku mog00UsT TPEYroIbHUKOB.
[Ipumenenue mogo6ust NPy pelIeHUH MPAKTUUYECKHUX 3a/1au.



CpoiicTBa muiomanel reomerpudeckux ¢uryp. Popmynsl Ak IUIOMAANW TPEyrojbHHKA,
napajuiesniorpamma, pomoa u tpanernun. OTHOIIEHUE TUIOIACH MOA0OHBIX QUTYP.

Beruuciienue miomanei TpeyroJlbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenune reopemsl [ludaropa npu permeHny NpakTHYECKUX 3aad.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yrja MpsSMOYIOJbHOIO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BrnucaHHble M LEHTpajbHBIC YIUIBI, YrOJd MEXAY KacaTeIbHOW M XOPIOW. YTl MEXKIY
XOpAAMH M CEKyIIMMH. BrimcaHHble N ONMCAHHbBIE YETHIPEXYTOJbHUKHA. B3auMHOE pacrosokeHue
IBYX OKpyxHOcTel. Kacanue okpyxHocTeil. O01ue kacaTelbHbIe K ABYM OKPYXHOCTSIM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MporpamMmbl ydeOHOTo kypca «leomeTpusi»
XapaKTEePUIYIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHE:

MIPOSIBIIEHUEM MHTEpeca K MPOIJIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIICHHUEM K JOCTHKEHHSIM POCCUHCKHX MATeMAaTUKOB U POCCHICKOM MaTeMaTH4eCKON IIKOJIBI,
K HCITOJIb30BAHMIO 3TUX JOCTIKEHUH B IPYrMX HAyKaX W MPHUKIATHBIX cepax;

2) rpa:kaaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEW TpakKJaHWHA M pealn3alli ero Mpas,
MPE/ICTaBICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
MpOLEAYp TPakIaHCKOTO oOIiecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIECHHUIO
ATUYECKHX MPOOJIeM, CBA3AHHBIX C MIPAKTHYSCKUM TPUMEHEHUEM JOCTIKECHUH HAyKH, OCO3HAHUEM
BOXHOCTH MOPAITBHO-ITHUECKUX TPUHITUTIOB B JICATSIBHOCTH YIEHOTO;

3) TpyAoOBOE BOCIMTAHME:

YCTAaHOBKON Ha AaKTHUBHOE Yy4YaCTHE B PEUICHUHM MPAKTUYECKHX 3aJad MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTE€MaTHMYEeCKOro OOpa30BaHUs HAa TMPOTSHKEHHH BCEH
KU3HU JUTSI YCTIENTHOW MPO(ECCHOHAIBHON NEATSIILHOCTH M PAa3BUTHEM HEOOXOIUMBIX yYMEHHUH,
OCO3HAaHHBIM BBHIOOPOM U MOCTPOCHHEM MHAMBHIYabHON TPACKTOPUH 0Opa30BaHUS U KUIHEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY UM 3CTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHUX
O00BEKTOB, 3a/la4, PEUICHHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUCHTAIIMEH B JESITEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YEIOBEKa, TMPUPOIABI U OOIIeCTBA, MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cQepbl YelOBEYECKOW MAESITeTbHOCTH, OJTamoB €€ pa3BUTUS U
3HAYUMOCTH JUISI PA3BUTHS ITUBUJIM3AINH, OBJIAJCHUEM S3BIKOM MATEMAaTUKH W MaTeMaTHYECKON
KyIbTYpOH Kak CpEICTBOM [IO3HAHWS MHpa, OBJAJEHHEM MPOCTEHIIMMU  HaBBIKAMU
HCCIIeIOBATENLCKOM IeATeTbHOCTH;



6) pusnueckoe BocnuTanue, popMupoBaHue KYJIbTYPbI 310POBbS M 3MOIHOHAIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IIPUMEHSATh MaTEeMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEIACHUS
3I0pPOBOTO 00pa3a >KU3HU (370POBOE IMHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynsipHas (uznyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTBIO HaBBIKA pe(IEKCUH, MPU3HAHHEM
CBOETO IMpaBa Ha OMIMOKY M TAKOTO K MpaBa APYroro 4eioBeKa;

7) 3K0J10rnYecKoe BOCIIUTAHME:

OpUCHTAIlMeH Ha TMPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHWK JJIA pelieHus 3aiad B 00JacTu
COXPAHHOCTH OKpPYXKAIOIlIeW Cpe/bl, IUIAHUPOBAHUSA TOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCIIEACTBUM ISl OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TJI00ATBLHOTO XapaKTepa 3KOJOTHYECKUX
po0sieM U myTel UX pelieHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COIMAJIbHONW M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
J0JIeH, MPUOOPETaTh B COBMECTHOM JCATEIHPHOCTH HOBBIC 3HAHMS, HABBIKM W KOMIICTCHIIUU W3
OTIbITA JIPYTHX;

HEO0OXOIMMOCTBEIO B ()OPMHUPOBAHUU HOBBIX 3HAHHMA, B TOM 4YHCIE (HOPMYIHPOBATH HJICH,
MOHSATHSA, TUMOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABAThH
ne(UIHUTH COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIONUH KOHTPMEp, KOPPEKTHUPOBATH NPHHUMACMbIC PEIICHHS M JICHCTBUSA,
(dhopMyTupOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBHUA, (HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue A1eucTBuA:

® BBIIBIATH M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTeMaTHUECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy NOHATUAMH, (POPMYTUpPOBaTh OMNpEAETICHUS MOHATHUM,
YCTaHABIIMBATh CYIECTBEHHBIM MPHU3HAK KJacCU(UKALMK, OCHOBAaHUS AJisi 0000ILIeHUs U
CpaBHEHHUs, KpUTEPUN ITPOBOAMMOI0 aHAJIN3a;

® BOCIPHUHMMATh, (POPMYIUPOBaTH M MPEOOpPa3OBBIBATH CYKICHMS: YTBEpAMUTEIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

® BBIIBIISITh MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHUBOpeuYUs B (akTax,
NAHHBIX, HAONIONCHUAX W YTBEPKICHUSX, IMpeliaraTb KpPUTEpUU MJiS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

e JeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa3buparh JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (MpsSMble U OT MPOTHUBHOIO),
MPOBOJIUTH CAMOCTOSITEIbHO HECIIOKHBIE JIOKa3aTeNbCTBA MAaTeMaTHYeCKuX (DakToB,
BBICTpAauBaTh apryMEHTAlUI0, MPUBOAUTH TNPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKICHHUS;

e BBIOMpATH CIIOCOO perIeHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUS,
BbIOMpPATh HauboJIee MOIXOASINI ¢ Y4ETOM CaMOCTOSITENBHO BBIIECICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBaTelibCKHue AeiCTBHA:

MCIOJIb30BaTh BOIMPOCKHI KaK MCCIIEIOBATEIbCKIUI MHCTPYMEHT MMO3HAHUSA, (DOPMYITHPOBATH
BONPOCHI, (UKCHPYIOIIHE TPOTUBOpPEUHE, MPOOJIeMy, CaMOCTOSTEIbHO YCTaHABIUBATH
HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE,
MPOBOJMTHh IO CaMOCTOSATEIBHO COCTaBJICHHOMY IIIaHy HECJIOXKHBIA 3KCIEPHUMEHT,
HEOOJIbIIIOE MCCIISAOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMAaTHYECKOTo OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;

CaMOCTOSITENTLHO (HOPMYIHPOBATH 00O0OIIEHUS ¥ BBIBOJBI MO Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUsS, HCCIICIOBAaHUs, OICHMBATh JOCTOBEPHOCTHh IIOJYYEHHBIX pE3yJIbTATOB,
BBIBOZOB 1 0000ILEHNIH;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BHTHE IMPOIIECCA, & TAK)KE BBIABUTATH MPEIIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJJOCTATOUYHOCTh U U3OBITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX JUJIS
pelieHus 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GopMy MpeacTaBieHUs MHGOPMAIMU M WIUTIOCTPUPOBATH pElIaeMble 3a/ladyu
CXeMaMHu, IMarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMM O KPUTEPUSIM, MPEITIOKEHHBIM YUUTEIEM WIH
chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

BOCIIPUHUMATh B (DOPMYITHPOBATh CYKACHUS B COOTBETCTBHH C YCJIOBUSMH M LEISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHUS IO XOJy PEUICHHs 3aJayl, KOMMEHTHUPOBATH MOJIyYCHHBIH
pe3yibTar;

B X0Jle 0OCYXJEHHUs 3aJlaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl, MpOOIEeMBI,
pemaeMoi 3afaud, BBICKA3bIBaTh MJIEW, HAllEJIEHHbIE HAa TOUCK PELICHMS, COMOCTABIATh
CBOU CYXJIEHUS C CYXJEHHUSAMH JPYTUX YYaCTHHKOB JUasiora, 0OHapyXKMBaTh pa3jinuue U
CXOACTBO TMO3MLMH, B KOPpPeKTHOM ¢opMe (GopMyIHpoBaTh pa3HOIIACHUs, CBOU
BO3PAKCHHS,

NPEJCTaBIATh PEe3yJbTaThl DPELICHUs 3aJaud, SKCIEPHUMEHTA, HCCIENOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4Y€TOM 3aJad Mpe3eHTAlH U
0cOOEHHOCTeH ayJUTOpUH;

MOHMMAaTh U HUCIMOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM W MHIMBUAYAJIBbHOW pabOTHI MpU
peleHnH yuyeOHbIX MaTeMaTUYECKHUX 3a7ay;

NPUHUMATh 1IeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacnpenensaTb BHIbI padoT, JOrOBapUBATHCSA, 00CYXKJIAaTh MPOLECC M PE3ysbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykIeHus, OOMEH MHEHHMSIMH, MO3TOBbIE
IITYPMBI ¥ IPYTHE), BBIIOIHATH CBOIO YacTh PaOOTHI M KOOPAHMHUPOBATH CBOM JCHCTBUS C
JIPYTUMH YI€HaMHA KOMaHJbI, OIICHWBAaTh Ka4eCTBO CBOETO BKJaJa B OOIIMIA TMPOIYKT MO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA

Camoopranuszaums:
® CaMOCTOSTENILHO COCTABJIATH IUIAaH, JITOPUTM pelleHHs 3afauu (WM ero 4acTh), BIOUPATh
CIoco0 pemeHuss ¢ Y4€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAaLUH.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:
e BIaIeTh cHoco0aMH CaMOINPOBEPKH, CAMOKOHTPOJS TpoLecca U pe3yibTara pPeHIeHUs
MaTeMaTHUECKOM 3a/1aun;
® [pPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HMKHYTb IPHU PpEIIEHUU 3aJaud, BHOCHUTh
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB, HAMIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OLIEHUBaTb COOTBETCTBHE pe3yJbTaTa JESTENbHOCTH IOCTaBIEHHOW LEIU U YCIOBHSIM,
OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTMIKEHMS LIeIHM, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.
NPEJAMETHBIE PE3YJIbTATHI

K xonmy oOydyenuss B 8 Kkiacce oO0ydyaromMiics TOJYYUT CIEAYIOIIUE MPEAMETHBIC
pe3yJbTaThl:

Pacrio3HaBaTh OCHOBHBIE BH[bl YETBIPEXYTOJbHUKOB, WX 3JEMEHTBHI, I10JIb30BAaThCS MX
CBOMCTBAMH IIPH PELIEHUH F€OMETPUUECKUX 3aau.

[TpuMeHSTH CBOWCTBA TOUKU IEPECEUCHUSI MEIUAH TPEYrojdbHHUKA (LIEHTPAa MaccC) B PEIICHUH
3ajau.

Brnanets monsTHEM cpeqHeN JMHUU TPEyrojdbHUKA U TPaIelyH, IPUMEHSITh UX CBOMCTBA MPH
peuieHUM reoMeTrpuyeckux 3anmad. llomb3oBatecst  Teopemon @anmeca M TEOpeMOM O
MPONIOPIIMOHAIIFHBIX OTPE3KaX, MIPUMEHSTh WX JUISl PEIICHUS TPAKTUIECKUX 3a/1a4.

[TpuMeHATH NPU3HAKH [10JI00US TPEYTOIBHUKOB B PEIIEHUU T'€OMETPUYECKHX 3a/1a4.

ITonp3oBatbes Teopemoit [lugaropa ans perieHuss reoMeTpUYECKUX M NMPaKTHYECKUX 3ajad.
CTpouTh MaTeMaTU4YEeCKyl0 MOJIEIb B MPAKTHUYECKUX 3a/adaX, CaMOCTOATEIbHO JeJaTh YepTEX U
HAXOJUTh COOTBETCTBYIOUIHE JTUHBI.

Bnanerr MOHATHUSAMH CHHYCA, KOCHMHYCa M TaHIT€HCa OCTPOro yria MpsMOYroJbHOIO
TpeyroyibHuKa. [10J1630BaThCS STUMH MOHATUAMM ISl PELICHUs TPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHeiMU cioco0aMu) IJI0La1b TPEYTroJbHUKA U TUIOHIA MHOTOYTOJIbHBIX
¢buryp (monp3ysch, rie HEOOXOAWMO, KalbKyIsTopoM). [IpuMeHSTh MONTydeHHbIE YMEHUS B
MPAaKTUYECKHX 3a/1a4ax.

Brnanerr mNOHATHAMH BIOUCAHHOTO W IIEHTPAJIBHOIO YIJla, HCIOJb30BATH TEOPEMBI O
BIIMCAHHBIX YIiax, yriax MeXJ1y XOpAaMu (CeKYLIMMH) U yIiie MEeXIy KacaTeJIbHON U XOpJoW Mpu
pEelIeHNY TeOMEeTPUYECKUX 3a/1a4.

Brnaners MOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NMPUMEHATh CBOWCTBA OINHMCAHHOTO
YeThIPEXYTOJbHUKA PU PEIICHUH 3a]1a4.

[TpuMeHsTh MONydeHHBIE 3HAHWS Ha TMPAKTHKE — CTPOUTh MAaTEMATHYECKHE MOJENN JIIs
3aJa4 peaylbHOW KU3HHU U MPOBOJINUTH COOTBETCTBYIOIINE BBIYMCICHHS C MMPUMEHEHHEM TIOJJO0US U
TPUTOHOMETPHUH (TI0JIB3YSICh, TJIe HEOOXOMMO, KAbKYISTOPOM).



8 KJIACC

Koun4ectBo DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM 4acoB (uu¢posBbie)
n/n NPOrpamMmbl o0pa3oBaTte/ibHbIE
Bcero
pecypcsl
1 YeTsIpEXYroJbHUKU 12 bubmmorexa LIOK
https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 HpOlI'DIOpI_II/IOHaHBHbIX OTI;eSKaX 15 bubnmorexa IOK
’ https://m.edsoo.ru/7f417¢18
MO1I00HbBIE TPEYTOJNbHUKH
[Inomans. Haxoxaenue miomanei
3 Tpey]fOJ'IHLHI/IKOB u deOFOYFOJEHiIX 14 Bubmnorexa LIOK
https://m.edsoo.ru/7f417e18
¢buryp. [Inomaau nonobHbIX GuUryp
4 Teopema [Mudaropa n Havana 10 bubnuotexa [HOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYT1ubl B OKpY)KHOCTU. Brincanusie u
5 ONMCAHHBIE YETBIPEX YT OJIbHUKH. 13 bubnmnorexka [JOK
KacarenbHble K OKpYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTei
. bubmuorexa [JOK
6 Hosropetie, obobuierKe sHariil 4 https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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