IHosicHuTEeIHLHAA 3AMNCKA

PaGouas mporpamma yuebHoro npeamera «l'eomerpusi. 7-9 Kiacc» cocTaBieHa
HA OCHOBAHHMH CIEAYIOINX HOPMATUBHO-TIPABOBBIX TJOKYMEHTOB:
- ®enepanbhbiit 3aK0H PO No273-D3 «O6 obpazoBanuu PD» ot 29.12.2012
- Tlopsimox opraHu3alvi ¥ OCYIIECTBICHHUS 00pa30BaTENIbHON AESATEIBHOCTU IO
OCHOBHBIM  0011€00pa3oBaTelibHbIM  TporpaMmamM  —  00pa3oBaTelIbHbIM
nporpaMMaM HadajgbHOTO OOIIEro, OCHOBHOTO OOINEr0 H CpexHero oOIIero
oOpa3oBaHus, YTBEPKIAECHHBIM MTpuka3zoM Munmnpocsemenns PO ot 22.03.2021 Ne
115;

- [Ipuka3 Ne 67817 Munnpocsewmenust PO ot 11.02.2022 r. Ne 69 «O BHeceHun
u3MeHeHuil B Ilopsgok oOpraHMsanum W OCYIIECTBJIEHHS 00pa3oBaTeIbHON
NEeATEIbHOCTH MO OCHOBHBIM O0II€00pa30oBaTEIbHBIM MPOrpaMMaM HadyajlbHOTO
oO0IIIero, OCHOBHOTO OOIIEr0 U CPEeJAHEro oOIIero oOpa3oBaHMs, YTBEPKIACHHBIM
npukazoM MunnpocemeHus: PO ot 22.03.2021 Ne 115»;
- ®I'OC ocHoBHOro o6mero oOpa3oBaHUs, YTBEPKICHHBIM IIPHKA30M
MunnpocsemeHus PO ot 31.05.2021 Ne 287 (nanee — ®I'OC O00);
- Ilpuxaz MunuctepctBa npocsemieHus PO or 28 nmekabps 2018 Ne 345 «O
denepanbHOM InepeyHe Y4YEOHUKOB, PEKOMEHIYEMbIX K HCIIOJIIb30BAHUIO IIPU
peanu3alMi HMEIOIIUX TOCYAApPCTBEHHYIO AaKKpPEAMTALHMI0 00pa30BaTEIbHbBIX
IporpaMM HA4aJIbHOIO  OOILEro, OCHOBHOTO OOWIEro, CpeIHero OOUIEero
oOpa3zoBanusi» ¢ wu3MeHeHussmu ot 18.05.2020 (Ilpuxaz MunucTepcTBa
npocselieHust PO No249)
- [locranoBnenue ['maBHOrO rocynapCTBEHHOTO CaHUTAPHOro Bpada Poccuiickon
®enepauun ot 28.01.2021 Ne 2 "OO6 yTBEp>KJI€HUU CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 "['uruennyeckue HOpMaTUBBI U TpeOOBaHUA K 00€CTIEUEHUIO
6e3omacHoCTH U (W) OE3BPETHOCTH JIJIsl YesloBeKa (haKTOPOB cpeiibl 0OuTaHus".

- IlocranoBnenue ['J1aBHOrO roCcy1apCTBEHHOTIO CaHUTApPHOTO Bpadya Poccuiickon
®enepanuu ot 28.09.2020 Ne 28 "O6 yrBepxknenun canutapasix npasui CII 2.4.
3648- 20 "CaHuTapHO-3MUAEMHUOJIOTHYECKUE TpeOOBaHMS K OpraHU3alUsIM
BOCIIUTAHUA U O0yUEHUs, OTJbIXa U 03JJOPOBJICHUS AETEH U MOJIOIEKH"
- Yuebnsriii mman MBOY IITIUI na 2023-2024 y4ueOHbIi TOT;

- [Tonoxxenue o paboueii mporpamme MBOY TTTILJI.

PaGoueii nporpammel k yueoHuky JI.C. Atanacsina, B.®. byry3osa. u ap. 7-9
KJIaCChI: ydeOHOe ocoOue Jj1st 00111e00pa3oBaTeIbHbIX
opranuzauuii/B.®.byty30B. M.: [Ipocsenienue, 2018.

Paboueii nporpammsl o reomerpun kK YMK JI.C. Atanacsina, B.®. byry3oBa. 7-
9 xmmaccel /CocraButens .M. MacnakoBa. M.: Bako, 2018.

Paboune nporpammel 1o yueonukam JI.C. Aranacsina, B.®. byry3oBa. u np. 7-9
Kj1accsl. -Bonrorpaa: Yuurens, 2018



Onucanue Mecta y4eOHOro npeaMera B yueOHOM ILIaHe.

VYueOubiii mpeamer «l'eomeTpusi. 7-9 Kiacc» OTHOCHUTCS K 00Opa3oBaTelbHOU
obOnactu «MaremaTuka.

B yuebnom miane MBOVY IITIIJI na u3yueHue reomerpuu B 7-9 Kiaccax
OTBOJUTCS 68 4acoB U3 pacuera 2 4 B HEJENIO B TEUECHHE KAXKOro rojia 00ydeHus,
Bcero 204 yaca.

ABTOpPCKHE TMIPOrpaMMbl, Ha OCHOBe KOTOpPBIX pa3padorana padouasi
nporpamMma.

1.PaGouas mporpamma k yueOHuky JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9
KJIACCHI: y4ueOHOe rmocooue VIS 00111e00pa30BaTEIbHBIX
opranuzanuii/B.®.byty3os. M.: [Ipocsemienue, 2016.

2. Pabouas nporpamma 1o reometrpuu kK YMK JI.C. Atanacsna, B.®. byry3osa. 7-
9 ximaccel /CocraButenb I'.1.MacnakoBa. M.: Bako, 2018.

3.Paboune mporpammel o yue6uukam JI.C. Aranacsna, B.®. byry3osa. u ap. 7-9
KJ1acchwl. - Boarorpaa: Yuurens, 2012

Leaun o0yyenunst reomeTpuu:

® OBJIQJICHUE CUCTEMOI r€OMETPUYECKUX 3HAHUM U YMEHUM, HEOOXOIUMBIX Il NPUMEHEHUS
B IPAaKTHUYECKOM [JEATEIBHOCTH, M3YyYEHUS CMEKHBIX JUCLUIUIMH, IPOAODKECHHUS
oOpa3zoBaHus;

® UHTEJUIEKTyaJbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTU, HEOOXOJUMBIX YEJIOBEKY
JUIs TIOJTHOLIEHHOM JKM3HM B COBPEMEHHOM OOILECTBE: SICHOCTb W TOYHOCTh MBICIH,
KPUTUYHOCTh ~ MBIIUIEHUS M UHTYWLUH, JIOTUYECKOE  MBIIIJICHHE,  3JIEMEHTHI
QITOPUTMUYECKON  KYJIbTYpPbI, MPOCTPAHCTBEHHBIX NPEACTABICHUH, CIHOCOOHOCTh K
IIPEOIOJIEHUIO TPYIHOCTEM;

e (opMupoBaHHE MNpPEJCTAaBICHUH 00 MJEAX M METOJaX MAaTeMaTHKU KaK YHUBEPCAIbHOTO
A3bIKA HAYKU M TEXHUKU; CPEJICTBA MOJEIUPOBAHMSI SIBJICHUN U POLIECCOB;

e BOCIUTaHUE KYyJAbTYphl JIMYHOCTH, OTHOIIEHHMS K MaTeMaTHMKe Kak K 4YacTu
00LIeYeI0BEYECKON KYJIbTYphl, IMOHMMAaHUS 3HAYMMOCTHM MaTeMaTHKW JJs Hay4dHO-
TEXHUYECKOTO IIPOrpecca;

] [Ipeanomaraercss peasn3oBaTh KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIM,

JEeSTeIbHOCTHBIN MOIXObl, KOTOPBIE ONPEAETSIOT 3aia4M O0yUSHHUS:

e puOOpeTeHHEe 3HAHUM U YMEHMI I MCIIOJIb30BaHMsI B MPAKTUYECKON JEATENbHOCTH U
[IOBCEHEBHOM KU3HH;

e OBJIQJICHHE CIoco0amMH  IO3HABaTENbHOW, HMH(POPMAIIMOHHO-KOMMYHUKATUBHON U
pedIeKCUBHON NEITEITHHOCTH

® OCBOCHHE IO3HABATENbHOM, MH(OPMAIIMOHHON, KOMMYHHKATHBHOH, pedIieKCUBHOM
KOMIICTCHIIUSIMU,

® OCBOEHHE OOIMIEKYIbTYpHOW, MPAKTUYECKOH MATeMaTH4eCKOH, COIMaTbHO-TUYHOCTHON
KOMIICTCHIUAMM, YTO MPCATIOJIaracT:

- obwexyremypnyo komnemenmuocms (popMHpOBaHWE TpENCTaBICHUH 00 WIEsIX U
METOAAaX MAaTeMaTUKH, O MAaTEMaTUKE KAaK YHUBEPCAIbHOM S3bIKE HAYKH, CpPEICTBE
MOJICJIMPOBAaHUs  SIBJIEHUH M mporeccoB;  (GOpMHUpPOBaHME  TOHUMAHHUA,  UTO
reoMeTpuueckue (OpMbl  SBISIOTCS  WACATM3HMPOBAHHBIMU  00pa3aMH  pealbHBIX



O00BEKTOB);

- NPaKmu4eckyio MamemamuyecKyro KomnemenmHocms (OBJaJIeHUE SI3bIKOM T€OMETPUU B
YCTHOH W TNHCBMEHHON (opme, TeOMETPUYECKHUMH 3HAHUSAMH ¥  yYMCHUSIMH,
HEOOXOIUMBIMU  JJII HM3YyYEHHUS IIKOJbHBIX €CTECTBEHHO-HAYYHBIX JTUCIUILINH;
OBJIAJICHUS TIPAKTHYECKUMHU HABBIKAMHU HCIOJIB30BAHUSI TCOMETPUUECKUX MHCTPYMEHTOB
TUTsl 1300pakeHus (pUryp, HaxXOXKICHUS UX Pa3MEPOB);

- COYUANbHO-TUYHOCMHYIO — KOMHemeHmHocmb  (Pa3BUTHE  JIOTMUECKOIO  MBIIUIEHUS,
QITOPUTMHUYECKON KYJIBTYPBl, MPOCTPAHCTBEHHOI'O BOOOpa)XKEeHHs, HHTYULIUU, KOTOPHIE
HEOOXOIUMBI I TIPOJOJDKCHHSI 00pa30BaHUsl M ISl CAMOCTOSITEIIBHON JIeATEIhHOCTH;
(dbopMupoBaHHE YMEHUS MPOBOAMTH APIYMEHTAIIMIO CBOETO BHIOOpA MM XOJa PELICHUS
3a/la4y¥; BOCITUTAHUE CPEICTBAMH MAaTEMATUKU KYJIbTYpPhl JHYHOCTH Yepe3 3HAKOMCTBO C
HCTOPHEH TeOMETPHH, IBOJIOIHMEH reOMETPHUICCKUX HJICH).

Komnemenmnocmubiii no0x00 ONpENEiseT CIENyIomre OCOOCHHOCTH TPEABSBICHUS COACPKAHUS
00pa3oBaHus: OHO TPEJCTABICHO B BHJIE TPEX TEMAaTHYECKHX OJIOKOB, oOecreunBaromyx (GopMupoBaHHE
KOMIeTeHIMH. B miepBoM OJloke MpenCcTaBiICHBI JIUAAKTHYSCKUE EIMHMIIBI, OOCCIICUMBAIOIIHE
COBEPILEHCTBOBAaHUE T'€OMETPUUYECKHX HABBIKOB. BO BTOPOM - OUIAKTHYECKHE CIUHHLBI, KOTOPbHIE
COZIepKaT CBEICHHS M3 UCTOPUHM TEOMETPUH. JTO cofepkaHue OOydeHHs SBISCTCS 0a30W U Pa3BUTHS
KOMMYHUKAaTUBHOH KOMIICTCHIIUH ydaiuxcs. B TpeThbem OJIOKe MpecTaBICHbI JUIAKTHUSCKUES SIUHHUIIBI,
OTpakarolye HHYOPMAIMOHHYIO KOMIETSHIIMIO U 00eCTICUMBaIOIIIE Pa3BUTHE YIeOHO-TIO3HABATEIbHON U
pedIIeKCUBHON KOMIIETEHITHH.

[Mpunnuner otOopa copepKaHHS CBsI3aHBI C TPEEMCTBEHHOCTHIO IIENie 00pa3oBaHWS Ha Pa3IMYHBIX
CTYIICHSX M YpPOBHAX OOYY€HHS, JIOTMUKOM BHYTPUIPEOMETHBIX CBS3€H, a Takke C BO3PACTHBIMU
0COOCHHOCTSIMHU PAa3BUTHS yUaLTUXCS.

Juunocmnasn opuenmanyusn o0pa3oBaTEIHHOTO MPOLIECCA BBISBISAET IPHOPUTET BOCIIUTATENBHBIX U
pa3BUBAOIIMX Iiesei 00ydeHusi. ClocOOHOCTh YJaluXcsi MIOHUMATh TPUYHUHBI U JIOTUKY Pa3BUTHS
MaTeMaTHYECKHUX IIPOLIECCOB OTKPBIBAET BO3MOKHOCTH U1l OCMBICIIEHHOT'O BOCHIPHATHS BCErO pa3zHOOOpa3us
MHPOBO33PEHYECKHX, COIIMOKYIBTYPHBIX CHCTEM, CYILIECTBYIOIINX B COBpeMEHHOM Mupe. CrcteMa y4eOHbIX
3aHATHH MPHU3BaHa CIIOCOOCTBOBATH Pa3BUTHIO IMYHOCTHOM CaMOUICHTH(DUKAIIH, TYMaHHTAPHOM
KyJbTYPBI IIKOJIBHUKOB, X IPHOOIIEHHIO K €CTECTBEHHO-MAaTEMaTHIECKOH KyJIbTYpe, MOTHBALIUH K
COLIMAIHOMY ITO3HaHUIO U TBOPUYECTBY, BOCIUTAHHIO JITYHOCTHO U OOLIECTBEHHO BOCTPEOOBAHHBIX
Ka4ecTB, B TOM YHCJIE TPaKJaHCTBEHHOCTH, TOJIEPAHTHOCTH.

[eamenvHocmublit n00X00 OTPAKAET CTPATETHIO COBPEMEHHON 00pa30BaTEIbHOM MTOJIUTHKH:
HEOOXO0IMMOCTh BOCTIMTaHUI YEIOBEKA U I'PakKIaHNHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My OOILECTBO,
HAIIEJICHHOTO Ha COBEPIICHCTBOBaHUE ATOro odOmecTBa. CUcTeMa YpOKOB COPHUEHTHPOBAHA HE
CTOJIBKO Ha Mepeiady «TOTOBBIX 3HAHUI, CKOIBKO Ha ()OPMUPOBAHNE aKTUBHOM JTMYHOCTH,
MOTHBHPOBaHHOH K CaM0O00pa30BaHuUIO, 00J1a1at0IIEeH JOCTATOYHBIMU HAaBBIKAMH M [ICHXOJIOTHYECKUMHU
YCMaHOBKaMH K CaMOCTOSITEJIbHOMY TIOMCKY, 0TOOpY, aHaIN3Y U HCIIOIb30BaHHIO HH(OpManuu. ITo
MIOMOYKET BBIITYCKHHUKY aJIalITUPOBATLCS B MUpE, I71e 00beM HH(POpMAIIHK pacTeT B TEOMETPUIECKOM
NPOrPECCHH, I/Ie COLMAIbHAs 1 MPOPEeCCHOHAIBHAS YCTICIIHOCTh HAMIPSIMYIO 3aBUCST OT O3UTUBHOTO
OTHOUICHHS K HOBALMSIM, CAMOCTOATETLHOCTH MBILIJICHUS] 1 MHULMATUBHOCTH, OT TOTOBHOCTH MPOSIBIISITH
TBOp‘IeCKI/Iﬁ MOAXO0a K A€1y, HCKaTbh HECCTaHAaPTHBIC CI10CcO0BI peuicHus HpO6HeM, OT KOHCTPYKTHBHOT'O
B3aHMOIIeI>'ICTBH$[ C JIIOAbMU.

Junaktruyeckas MOJeNIb O0OY4EHUsI U TIeJaroruueckue CpecTBa OTPaKatoT MOAEPHU3AILIUIO OCHOB
y4eOHOT0 Mpoliecca, UX NepeopUEHTAIUIO Ha JIOCTH)KEHHE KOHKPETHBIX Pe3yJbTaToOB B BUJIC
c(hOpMHUPOBAHHBIX YMEHHI U HABBIKOB yUaIlMXCsl, 0000IICHHBIX CITIOCOOOB JESITEIBHOCTH.
DopmupoBaHHE LETOCTHBIX MPEICTABICHUN O TEOMETPUH OYAET OCYLIECTBISATHCS B X0€ TBOPUECKON
JESITeIbHOCTH YYaIIUXCsS Ha OCHOBE JJMYHOCTHOTO OCMBICIIEHHUS] TEOMETPHUUECKUX (PAKTOB U SIBICHUI.
OCO6OC BHUMAHUC YACTIACTCA MM03HABATEILHON aKTUBHOCTH ydamuxcs, X MOTUBUPOBAHHOCTH K
CaMOCTOSITENbHOM yueOHoii paboTe. DTO Npeamnoaraet Bce 0oee MUPOKOe UCIOIb30BaHUE
HETPaJMHOHHBIX ()OPM YPOKOB, B TOM UMCIIE METOJUKH JEIOBBIX M POJIEBBIX HIP, MPOOIEMHBIX
JUCKYCCHUM, MEXIIPEIMETHBIX UHTETPUPOBAHHBIX YPOKOB UT.JI.

[Inanupyercs UCHOIB30BaHUE CIEAYIOIINX TEXHOJIOIUH B IPENOIaBaHUU IIPeAMETa:

®  TEXHOJIOTHH MOJIHOTO YCBOCHHUS;
® TEXHOJIOTHH O0y4YEeHHUSI Ha OCHOBE PELICHUS 3a/1a4;
®  TEXHOJIOTHUH O0yYEeHHUSI Ha OCHOBE CXEMAaTHYECKHUX U HOBBIX 3HAKOBBIX MOJEICH.



st ecTeCTBEHHO-MaTEMaTHYECKOTO 00pa30BaHUsI IPHOPUTETHBIM MOYKHO CYHTATh PAa3BUTHE YMEHUI
CaMOCTOSITETTFHO M MOTUBHPOBAHHO OPTaHNW30BHIBATH CBOIO TI03HABATEIBHYIO, HCIIOJIb30BAThH JIEMEHTHI
MPUYUHHO-CIICACTBEHHOTO U CTPYKTYPHO- (PYHKIIMOHAILHOTO aHAJIN3a, OTPEICIATh CYIECTBCHHBIC
XapaKTePUCTUKH N3y4aeMOro 00bEKTa, CAMOCTOSATEIILHO BEIOMPATh KPUTEPUU JIJISl CPAaBHEHUS,
COTIOCTABJICHUS, OIEHKH ¥ KJIACCHU(PHUKAIINHA 0OBEKTOB - B IPOTPAMME 3TO SIBISIETCS OCHOBOM IS
TeJIeTIONIar aH S

W3yuenne reomeTpun B 7-9 Kiaccax HaIlpaBJIEHO HA JIOCTIDKEHHUE CIETYIOIINX IIeTIei:

Hanpasnenue Komnerenuun
pa3BUTHS

® Pa3BUTHE JIOTUYECKOTO M KPUTHYCCKOTO MBIILICHUS, KYJIBTYypPhl PEUU;
® BOCIHTAaHUE KAYECTB JIMYHOCTH, OOCCIICUMBAIOIINX, YBOKCHUE K HUCTHHE U
KPUTHYECKOTO OTHOIICHHS K COOCTBEHHBIM U UYKUM CYKICHUSIM;

e (QopMHpOBaHHEC Yy  y4YallUXCs  WHTCIUICKTYyalbHOW  YECTHOCTH U
00BEKTUBHOCTH, CHOCOOHOCTH K TMPEOJOJICHHIO MBICIHTEIBHBIX CTEPEOTHIIOB,
BBITEKAIOIINX U3 OOBIIECHHOIO OIBITA

e (opMHpPOBaHUWE KAaueCTB MBIILICHUS, HEOOXOMUMBIX JUIS aJanTalid B
COBPEMEHHOM UH(OPMAIIMOHHOM OOIIIECTBE;

® pa3BUTHE HMHTEpECa K MATEMATUYCCKOMY TBOPYECTBY M MATEMaTHYCCKHX
cIocoOHoOCTEMN

JImanocTtHOE

o  dopMupoBaHHE MPEACTABICHUI 00 HICSIX M O METOJAX MATEMATUKH Kak 00
YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, YACTH OOIICUEIIOBEUECKON KYIBTYPBI;
e VYMeHHME BHJCTh MaTEMaTHUSCKYIO0 3aJadyy B OKPYKAWIIEM MHpE,
KCIOJIb30BaTh MAaTEeMAaTUYCCKUE CPEACTBA HArJISIAHOCTU (PUCYHKH, YCPTEKH,
CXEMBI) JUIS WLTIOCTPAIlUU, UHTEPIIPETALINN, apTyMCHTAIIUY;

e OBnasieHUe YMCHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOTHE
3aBUCHUMOCTH, OOHApy>KEHHbIC IyTEM pACCMOTPEHUS OTJCIbHBIX YACTHBIX
cllyyaeB, MMEIOT 0OIlee 3HAYCHHWE U PACIPOCTPAHSIOTCA HA Bce (GUTYpBI
ONpPEICICHHOTO BHJIA, W, KPOME TOro, BbIpadaThiBaTh NOTPEOHOCTH B
JIOTHYECKOM 00OCHOBAHUHU 3aBUCHMOCTEN

MeranpeameTHoe

e BriiBieHHe NPAaKTUYECKOW 3HAYMMOCTH HAyKH, €€ MHOTr000pa3HBIX
MIPWIOKEHUH B CMEXKHBIX JUCIMIIMHAX M MTOBCEIHEBHON AEATENBHOCTH JIIOIEH;
[Ipeamernoe o Co3nanue QyHIaMeHTa A MaTeMaTHYecKOTO pa3BUTHS, (HOPMHUPOBAHUS
MEXaHU3MOB MBIIUIEHUS, XapAKTEPHBIX JUIsI MATEMATHYECKON JAESITEIILHOCTH.

Ha ypoBHe ocHOBHOTO 00111eT0 00pa30BaHusI 3a/1a4i YIeOHBIX 3aHSATHIA ONpeJielieHbl KaK 3aKperyicHue
YMEHUH pa3lemsiTh MPOIECCHI HAa OSTallbl, 3BEHBS, BBIACIATH XapaKTEPHBIC MPHUUYUHHO-CIIC/ICTBCHHEIE
CBSI3H, ONPEJENATh CTPYKTYpy OOBEKTa MO3HAHHS, 3HAYUMbIC (PYHKIIMOHAJIbHBIE CBS3M W OTHOIICHUS
MEXIy YacTSIMH IIeJIOT0, CPABHHUBATh, COMOCTABIIAThH, KIACCU(PHUIMPOBATh, PAHXHPOBATH OOBEKTHI 10
OJTHOMY WJIM HECKOJBKHM ITPEIJIOKCHHBIM OCHOBAHHSM, KpurepusMm. [IpuHIMTIHANIBHOE 3HAYCHUE B
paMKax Kypca mpruoOpeTaeT yMeHUe pa3iindath (akThl, MHCHHS, J0KAa3aTeIbCTBA, THIIOTE3bI, AaKCHOMBI

IIpu BBITONIHEHUM TBOPYECKUX pabOT (GOPMHUPYETCS yMEHHE ONPEACIATh aJCKBaTHBIE CIIOCOOBI
pereHus yd4eOHOW 3a7adi Ha OCHOBE 3aJaHHBIX aJTOPUTMOB, KOMOMHHPOBATH M3BECTHBIC AJITOPUTMBI
JIEATEIbHOCTY B CHUTyalUsX, HE MPEIAINONaraloluX CTaHAAPTHOTO TPUMEHEHUS OJHOTO W3 HUX,
MOTHBHPOBAHHO OTKa3bIBATHCS OT 00pasiia AeSITeIbHOCTH, UCKATh OPUTHHAIBHBIEC PEIICHUS.

VYuyaiuecs: ITOHKHBI MPUOOPECTH yMeHHs 10 (OPMHUPOBAHUIO COOCTBEHHOIO ajropuTMa PeIIeHUs
MMO3HABATENHHBIX, (DOPMYITHPOBATEH MPOOJIEMY U IIETTU CBOCH pabOoTHI, ONIPEACIATh aJeKBATHBIE CITIOCOOBI U
METO/JIBI PEIISHUS 3a1a9H, IPOTHO3UPOBATH OXKHUAEMbBIH PE3yJIbTAT U COMOCTABIAThH €T0 ¢ COOCTBEHHBIMHU
TEOMETPUYECKUMH  3HAHUAMU. YUalluecs JOJDKHBI — HAay4YUTbCS — MPEACTaBISATH  PE3yJIbTaThl
WHAMBHUIYaJbHOW W TPYIIOBOH I03HABATEIILHOM [EATSNILHOCTH B (opMax KOHCIEKTa, pedepara,
peLeH3uu.

Ha ypoxax ydamuecss MOryT Oojiee YBEPEHHO OBIAJCTh MOHOJOTUYCCKON U JIMAIOTUYECKOM pe-
Ybl0, YMCHHEM BCTYIATh B PeueBOe OOIICHUE, y4acTBOBATh B JHajore (IIOHUMATh TOYKY 3peHus cobe-
CeHNKa, TNpHU3HABaTh MNPaBO HAa HWHOE MHEHHE), NPHUBOAUTH IPHUMEPHI, MOAOUPATh APTYMEHTHI,



nepedpasupoBaTh MbICIL (OOBICHATH «HUHBIMH CJIOBaMK»), (OPMYJIHPOBAaTh BBIBOABL JIIs peleHus
MO3HABATEIbHBIX M KOMMYHHKATHBHBIX 3a/1a4 YYaIlUMCSI TIPEJIaraeTcs WCIIONBb30BATh Pa3JIHYHbIC
MCTOYHUKH MH(POPMALIUH, BKITIOYAs! SHIMKIIOEANH, CIIOBAPH, HHTEPHET-PECYPCHl U Ipyrhe 0a3bl JaHHBIX, B
COOTBETCTBHU C KOMMYHUKATUBHOW 3aaueid, cepoli u cuTyanmeld oOIEHUsI OCO3HAHHO BBIOMPATh BbIpa3u-
TENbHBIE CPEIICTBA SI3bIKA U 3HAKOBBIE CUCTEMBI (TEKCT, TaOMHIIA, CXeMa, ayINOBU3YAIILHBIA PSI U JIP.).

AKIIEHTHPOBaHHOE BHMMAaHHE K TPOAYKTUBHBIM (opMaM ydeOHOW IesITeTbHOCTH MPEAIoiaraet
AKTyaIn3aLlUI0 UHGOPMAYUOHHOU KOMNemeHmHocmy yuawuxcs: (HOPMHUPOBAHHE MPOCTEHIINX HABBIKOB
pabOTHI ¢ ICTOYHUKAMH, MaTePHATAMH.

Bompiryto 3HaYMMOCTh OOpa30BaHUSI COXPAHSET UHPOPMAYUOHHO-KOMMYHUKAMUBHASL Oesmeilb-
HOCMb yYauuxcs, B paMKax KOTOPOH pa3BUBAIOTCS YMEHHUS M HABBIKM IOMCKA HY>KHOW MH(OpMALUH T10
3aJJaHHOM TeMe B UCTOYHHKAaX Pa3fMYHOIO THUIIA, U3BJICUCHUS HEOOXOANMOM MH(OPMALIMK U3 UCTOYHUKOB,
CO3JIaHHBIX B Pa3NIMYHBIX 3HAKOBBIX CHCTeMax (TEKCT, Tabimma, rpaduk, quarpamma, ayIdOBH3YaJTbHBIH
psio 1 Ap.), TepeBoaa MHPOPMALMK M3 OIHOM 3HAKOBOH CHCTEMBI B JPYryi0 (M3 TeKCTa B TaOIUIly, W3
ayJMOBU3YILHOTO psija B TEKCT M JIp.), BbIOOpa 3HAKOBBIX CHCTEM aJeKBaTHO IO3HABATENBHOH H
KOMMYHHUKAaTHBHOM CHTYalli{, OTAENCHHS OCHOBHOM HWH(MOpPMAIMU OT BTOPOCTENEHHOH, KPUTHYECKOTO
OIICHMBAHUS JOCTOBEPHOCTH TONyYEHHOW MH(GOPMAIIUH, IIepeAadn COACpKaHWs WHPOPMAIUH aJIeKBATHO
MIOCTaBJICHHON 1eH (CKaTo, TOJIHO, BEIOOPOYHO). Yualuecst JODKHBI YMETh pa3BepHYTO 0OOCHOBBHIBATH
CYXJICHUSI, JTaBaTh OMNpEAeICHNs, IPUBOJUTH TOKA3aTelbCTBa (B TOM YHICIE OT MPOTHBHOTO), OOBSICHATH
W3yUYECHHBIE MTOJIOKEHHUS Ha CAMOCTOSITEIBHO TMOJI00PAHHBIX KOHKPETHBIX MPUMEPax, BIAJAECTh OCHOBHBIMH
BUJIAMH ITyONMYHBIX BBICTYIUICHHH (BBICKA3bIBAHMS, MOHOJIOL, JUCKYCCHsl, TOJEMHKA), CJIEJ0BAaTh
STUYECKUM HOpMaM W TpaBUiIaM BEACHMs nuajiora, Auciyta. [lpennonaraercst yBepeHHOE HCIIOIB30BAHUE
yYaIlUMHUCS MYJIbTUMEIUHHBIX PEeCypcoB M KOMITBIOTEPHBIX TEXHOJNOTHHA i1 0OpabOTKH, Iiepenadw,
cucTeMaTu3alud MHGOPMAIUK, CO3JaHusi 0a3 JaHHBIX, MPE3CHTALMH PE3yJIbTATOB I03HABATCIBHOU H
IIPAKTUYECKOU NEATEIbHOCTH.

CraHgapT OpHUEHTHMpPOBAaH Ha BOCIUTaHWE MIKOJIbHUKA-TPAXIAaHWHA W marpuota Poccum, passuthe
JTlyXOBHO-HPaBCTBEHHOT'O MHUpa IIKOJBHUKA, €r0 HAIIMOHAJIHHOTO CaMOCO3HAHUS. DTU TOJ0KEHUS HAILIA
OTpakKeHHE B COJCP)KaHWH YPOKOB. B mpoliecce 0OyudeHHs] JOKHO OBITh CHOPMHUPOBAHO yYMEHHE
(opMyIIMpOBaTH CBOM MHUPOBO33PEHUECKUE B3IVISIBI M HAa ATOW OCHOBE - BOCIIMTAHHS TPAXKIAHCTBEHHOCTH U
MATPHOTH3MA.

OO0mas xapakTepHCTHKA Kypca reoMeTpuu B 7-9 Kiaccax

B kypce yCIIOBHO MOXHO BBIIENIUTH CIEAYIOLIME COIEpXKATeNbHbIE JUHUM: «HarmsagHas reoMerpusy,
«"eomerpryeckue GUrype», «M3mMepeHne reoMeTpuIecKux BeNuunny, «KoopauHareny, «Bekropb», «Jloruka
Y MHOXKECTBay, «[ ' €OMETPHS B UICTOPUYECKOM PA3BUTHI.

Marepuan, otHocsmmiics kK JuHMM «HarnsaHas reoMeTpus» (3JIEMEHTHI HATJISITHOM CTEpEeOMETpHUH),
CIIOCOOCTBYET Pa3BUTHUIO MMPOCTPAHCTBEHHBIX MPEICTABIECHUN YUAIIMXCS B paMKax W3y4eHHs TUIAHUMETPHH.

Conepxanue paszneno «I eomerpudeckne GUryps» u «V3mepeHne reoMeTpuueckKuX BEIMUMH» HalelIeHO
Ha MOJyYeHHE KOHKPETHBIX 3HAHWI 0 TeOMETPHYEeCKON (Urype Kak BaKHEWIIECH MareMaTH4ecKOW MOJEIH
JUISL OTIMCAHUsI OKpy)Karoriero mupa. CrCTeMaTHYecKoe H3ydeHHE CBOMCTB T€OMETpUYecKuX (Quryp mo-
3BOJIUT Pa3BUTh JIOTMYECKOE MBIIUIEHUE W TOKa3aThb NPUMEHEHHE 3THX CBOMICTB NpH PEUICHUH 3anad
BBIYHCIIUTENIBHOIO Y KOHCTPYKTUBHOT'O XapaKTepa, a TAKXKE IPU PELIEHUN IIPAKTUYECKUX 3a/1a4.

Marepuan, oTHOCSIIMICA K COAepKaTeNbHbIM JIMHUAM «KoopauHateDy u «BeKTopbl», B 3HAUUTEIBHON
CTerneHHn Hec€T B cebe MEeXIpeAMETHbIE 3HAHUS, KOTOPbIe HAaXOASAT MPUMEHEHUE KaK B Pa3Id4HBIX
MaTeMATUYECKUX JUCLIMIIIIMHAX, TAK U B CMEYKHBIX IIPEAMETAX.

Oco0eHHOCTBIO JIMHUK «JIOTMKa U MHOXKECTBa» SIBJISETCS TO, YTO TPEACTABICHHBIN 3lleCh MaTepual
MPENMYIIECTBEHHO M3YYaeTcsi MPH PACCMOTPEHUH pPa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOMIMN
Marepuajl HaleJIeH Ha MaTeMaTHYecKOe pa3BHTHE ydamuxcs, (GOpMUPOBAHHME Y HUX YMEHHsI TOYHO,
CXKaTo U SICHO M3JIaraTh MbICJIM B YCTHON U IUCBMEHHOM PEUH.

Jlvaus «['eoMeTpHsi B HCTOPUYECKOM Pa3BUTHM» TpeHA3HAYEHA IS POPMHUPOBAHUS MIPEACTABICHHN O
TEeOMETPHH KaK YacTH YeNTOBEYECKOM KyJBbTYPBI, I OOLIEro pa3BUTHS LIKOJBHHUKOB, UIS CO3JaHUS
KyJIbTYPHO-UCTOPHUYECKOM Cpeibl 00yUeHUSI.

OnucaHue HEHHOCTHBIX OPUEHTHPOB COAEP:KAHUS Y4eOHOI0 MpeaIMeTa.
MHoOTUM JIOSM B CBOEH JKU3HU MPUXOIUTCS BBIIOJIHATH JOCTATOYHO CIIOKHBIE PACUETHI, TOJIB30BATHCS



00IICYTOTPEOUTENBHON BRIYMCIUTEILHON TEXHUKON, HAXOAUTh B CIPABOYHUKAX U IPUMEHSITH HYKHBIC
(G opMyJibl, UCIOJIB30BaTh MPAKTUUYECKUE MPHEMbI M'€OMETPHUUECKUX HM3MEPEHHUH M MOCTPOCHUH, YUTATh
UHGPOPMAITUIO, TPEJICTABICHHYI B BHUJIC TaOJUI, auUarpamMm, TpapUKOB, MOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4YaiHbIX COOBITUH, COCTABIIATh HECIOKHBIC AITOPUTMEI H JIP.

be3 KOHKpeTHBIX MaTeMaTHUSCKUX 3HAHWH 3aTpyJHEHO IOHUMAHWE TPHHIMUIOB YyCTpoicTBA U
UCTIOJIb30BaHHS COBPEMEHHOW TEXHUKH, BOCTIPUSTHE HAYYHBIX 3HAHHWN, BOCIPHATHE W MHTEPIPETAINSI
pasHOOOpa3HOW COLMAIBHOW, DKOHOMHYECKOW, TOJHMTHYeCKoW uHpopMmanuu. Takum obOpasom,
NpakTU4ecKass TOJEe3HOCTh MaTeMaTHKH OOYCIOBJICHA TEM, 4YTO €€ TPEIMETOM  SIBJISIOTCS
(dyHIaMEHTATbHBIC CTPYKTYPBl PEATBHOTO MHpA: MPOCTPAHCTBEHHBIE (QOPMBI M KOJMYSCTBEHHBIC
OTHOIIICHUS - OT MPOCTCHIINX, YCBAMBACMBIX B HEMOCPEACTBEHHOM OIBITE JIOACH, N0 JOCTATOYHO
CJIOXHBIX, HCOOXOAUMBIX JJIsl Pa3BUTHS HAYYHBIX U TEXHOJIIOTUYCCKUX UJICH.

be3 6a30Boit MaTeMaTHYECKOW MOJrOTOBKH HEBO3MOXHO JOCTHYb BHICOKOTO YPOBHS 00pa30BaHMUsI, TaK
Kak Bce OOJIbIIE CIEIUATLHOCTCH CBA3aHO C HEMOCPEACTBCHHBIM IMPHUMCHEHUEM MaTEeMaTHKH
(’3xoHOMMKA, OW3Hec, (PUHAHCHI, (hU3HMKA, XUMHs, TEXHUKA, WHPOpPMATHKA, OHOJIOTHS, MCUXOIOTHS U
MHorHe jpyrue). CremoBareNbHO, pACIIUPSETCS KPYr I[IKOJHHHUKOB, JUIS KOTOPBIX MATeMAaTHKA
CTaHOBHTCS MPO(HECCHOHATHHO 3HAYMMBIM MPEMETOM.

B coBpeMeHHOM O0OIIECTBE Ba)KHBIM SIBJISICTCS (DOPMHPOBAHME MATEMATHUECKOTO CTHJIS MBIILICHHUS,
MPOSIBIISIONIECTOCS B OTMPE/ICIICHHBIX YMCTBCHHBIX HABBIKAX.

B mporecce MaTeMaTHYeCKOW JCATENLHOCTH B apceHal TPUEMOB W METOJOB YEIOBEUYECKOTO
MBIIUICHUS €CTECTBEHHBIM 00Pa30M BKIIFOUAIOTCS MHAYKIHUS U IEAYKIHs, 0000IIECHIE U KOHKPETH3aIlus,
aHaJIM3 M CHHTE3, KiaccH(HKalMs W CHCTEeMaTH3alus, a0cTparupoBaHue W aHaiorus. C MOMOIIbIO
00BEKTOB MAaTEMAaTHYECKUX YMO3AKJIFOUCHUA W TPaBHI UX KOHCTPYMPOBAHUS BCKPHIBACTCS MEXaHU3M
JIOTHYECKHUX IOCTPOCHUH, BBIPAOATHIBAIOTCS yMEHHUs (OopMynHpoBaTh, OOOCHOBBIBATH W JIOKAa3bIBAaTh
CYXKJICHHSI, TEM CaMbIM Pa3BUBAETCS JIOTMYECKOE MBIIUICHUE. MaTeMaThKe MPUHAIJICKHUT BEAYyIas poJib
B (OpPMHUPOBAHHM AITOPUTMHUYECKOTO MBINUICHUS, BOCIHUTAHHUH YMEHHUS JEHCTBOBATH IO 3aJaHHBIM
NTOPUTMaM U KOHCTPYHUPOBATh HOBEIC.

B xome peiieHust 3ama4 OCHOBHOH y4YeOHOH JEATEIBHOCTH Ha YPOKaxXx MATEMAaTUKH pPa3BHBAIOTCS
TBOpYECKas U NPUKJIAJHAS CTOPOHBI MBIIUICHUS. VICIONb30BaHNEe B MATEMAaTHKE HAPSIY C €CTECTBEHHBIM
HECKOJIBKMX MaTeMaTHYECKUX A3bIKOB J]a€T BO3MOXKHOCTh Pa3BUBATh Y YUAIIUXCS TOYHYIO, SKOHOMHYIO
WHGOPMATUBHYIO YCTHYIO U MTUCBMEHHYIO pe4b, YMEHUE OTOMpaTh HAauOOJIee MOIXOISINNE SI3bIKOBBIC (B
YaCTHOCTH, CHMBOJIMYECKHE U rpauuecKue) CpeIcTBa.

MaremaTtndyeckoe 00pa3oBaHHE BHOCUT CBOM BKJaJ B OpMHUpPOBaHKE OOIICH KyJIbTYphl YenoBeka. Eé
HEOOXOIMMBIM KOMITOHEHTOM SIBJISIETCS 0O0Iee 3HAKOMCTBO C METOJAaMM ITO3HAHUS JIEHCTBUTEIHLHOCTH,
YTO BKJIIOYACT IIOHHMAaHHE JUAJIEKTUYECKOM B3aMMOCBS3M MaTeMAaTHKA W JIEHCTBHUTEIIBHOCTH,
NpE/ICTaBJICHHE O MPEeIMETe M METOJC MATEMATHKH, €ro OTJIMYHAX OT METOJOB €CTECTBEHHBIX H
TYMaHHUTApPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHUSI MATEMATHKH JUTS PEIICHUS HAYYHBIX U TPUKITATHBIX
3a/1ay.

N3yueHne MaTeMaTHKU CIIOCOOCTBYET ICTETUYECKOMY BOCITUTAHHIO YCJIOBEKA, IOHUMAHHIO KPACOTHI U
U3AIIECTBA MAaTEMATUYECKUX PACCYKJCHUH, BOCHPHUSITHIO TEOMETPHUECKHX (OPM, YCBOCHHIO HJIEH
cummeTpuu. M3ydueHrne MaTeMaTUKK Pa3BUBACT BOOOpaKEHHUE, TPOCTPAHCTBEHHbBIE TPEACTABICHMSL.

Hcropusi pa3BUTHS MaTeMaTHYECKOTO 3HAHMS JJaeT BO3MOXHOCTH IOMNOJHHMTH 3amac HCTOPHKO-
HAy4YHBIX 3HAHWH MIKOJIEHUKOB, C(OPMUPOBATH Yy HUX NPEJCTABICHUS O MaTeMaTHKe KaK 4YacTh
o0I1edenoBeYeckol KyJIbTyphl. 3HAKOMCTBO C OCHOBHBIMH UCTOPHYECKUMHU BEXaMW BO3HHKHOBEHUS U
pa3BUTHUS MATEMaTUYECKON HAYKH,
cynp0amMyl  BEIMKUX OTKPBITUH, WMEHAMH JIIOJIeH, TBOPHBIIUX HAyKy, JOJDKHO BOWTH B
WHTEIUICKTYaIbHBIN 0arax KakJoro KyJIbTYPHOTO YEJIOBEKA.

JInYHOCTHBIE, MeTaNIPeAMETHBIE H MIPeIMETHbIE Pe3yJIbTAThI 0OCBOCHHUSI COAEPKAHUS Kypca
[Iporpamma obecnieunBaeT JOCTHIKEHUE CIEAYIONIUX PE3yJIbTAaTOB OCBOCHHUS 00pa30BaTEeIbLHOM

MPOTpaMMBl OCHOBHOTO 00IIeT0 00pa3oBaHus:
JUYHOCMHbIE:

1) ¢dopmupoBaHHE OTBETCTBCHHOTO OTHOMICHUS K YYCHUIO, TOTOBHOCTU U CIIOCOOHOCTH
0o0yuaromuxcs K CaMOPa3BUTHIO U CaM000pa30BaHUI0 HA OCHOBE MOTHUBAIIUH K O0OYUYCHUIO H
110 3HAHHUIO, BRIOOPY JalibHEHIIero oopasoBaHus Ha 0a3e OPUCH TUPOBKU B MHUPE Npodeccuit
U npodeccuoHaNbHBIX MPEANOYTCHHE, 0CO3HAHHOMY MOCTPOCHHIO MHANBUIYaJIbHON
00pa3oBaTENbHON TPACKTOPHH C YYETOM YCTOWUHMBEIX MO3HABATEIBHBIX HHTESPECOB;

2) GbopMHpOBaHHE [ETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO



3)

4)
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Pa3BUTHSI HAYKH U OOLIECTBEHHON MPAaKTUKY;

dopMHupOoBaHNE KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOLICHUHM M COTPYAHUYECTBE CO
CBEPCTHUKAMHU, CTAPIIMMH U MJIaJIIUMH B 00pa3oBaTelbHON, OOMIECTBEHHO MOJIE3HOM,
y4eOHO-HUCCNe0BATEIbCKOW, TBOPYECKOW W APYrUX BUAAX HAESITEIbHOCTH;

YMEHHE SICHO, TOYHO, TPaMOTHO M3JaraTb CBOM MBICIH B YCTHOW M MUCBMEHHOM peuw,
MMOHUMATh CMBICI MOCTABIECHHON 3ala4y, BEICTPAUBATh apTYMEHTAIUIO, IPUBOIUTH
NpUMEpPHI U KOHTPIPUMEDHI;

KPUTUYHOCTh MBIIIICHUS, YMEHHAE DPACIO3HABATH JIOTHUYECKN HEKOPPEKTHBIE BBICKA3bIBAHUSA,
OTJIMYATh TUIIOTE3Y OT (aKTa;

KpEaTUBHOCTh MBIIUIEHUS, THULIUATHUBA, HAXO{YUBOCTh, aKTUBHOCTb MPHU PEIICHUHU
reoOMeTpUYECKHX 3a4ay;

yMEHHE KOHTPOJHUPOBATh NPOLIECC U PE3YIbTAT y1eOHON MaTe MAaTHYECKOM AESITEIbHOCTH;
CMOCOOHOCTH K SMOIIMOHANBLHOMY BOCIPUATHIO MaTeMaTH4e CKUX 00BEKTOB, 3a/1a4,
pELIeHU, pacCyKIACHHUM;

Memanpeomemuule:

YMEHHE CaMOCTOSTENBHO IUIAHUPOBATH albTEPHATHBHBICE NYTH JTOCTI)KEHHUS IEJeH,
OCO3HaHHO BbHIOMpaTh Haumbosee dPPEKTUBHBIE CMOCOOBI  pemeHHs Y4eOHBIX W
MO3HAaBATENbHBIX 3a/1a4;

YMEHHE OCYILECTBISTh KOHTPOJIb 10 PE3yIbTaTy U IO CIOCO0y NeHCTBUS HA yPOBHE

NPOU3BOJIBHOTO BHUMAaHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTUBHI;

YMEHHE aJIeKBATHO OLCHUBATh MPaBUIBHOCTH UJIH OMIMOOYHOCTH BBHIITOJTHEHHS yUeOHOM

3a7a4M, €€ 0O0BEKTUBHYIO TPYAHOCTHh U COOCTBEHHBIE BOBMOXKHOCTH €€ pelIeHus;

OCO3HAHHOE BJIaJICHUE JIOTUUCCKUMH JCHCTBUSIMU OTPE/IC)IC HUS MOHATHH, 0000ICHU,

YCTAHOBIICHHS aHAJIOTHH, KIacCH(PUKAIUA Ha OCHOBE CAMOCTOSTEILHOTO BEIOOpa

OCHOBAHUW M KPUTEPUEB, YCTAHOBIEHUSA POJTOBUIOBBIX CBS3EH;

YMEHHE YCTaHaBINUBATh NPUUNHHO-CIEJCTBEHHBIE CBA3U, CTPOUTD JIOTHYECKOE PACCYKIECHUE,

yMo3akJfoueHue (MHIyKTUBHOE,

JIeTyKTUBHOE U 10 aHAJOTHH) U BBIBOJBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U NPEOOPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA,

MOJIEId M CXEMBI JJIsl pelIeHus] yUeOHBIX U MO3HaBaTEIbHBIX 3a/1ad4;

YMEHHE OpPTraHM30BBIBATH YUYCOHOE COTPYJAHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C

YYUTENEM U CBEPCTHUKAMU: ONPEENSTh LeNH, pacupeaensTs QYHKIUHA U POJIH

Y4aCTHUKOB, 00Imue crmocoObl paboThl; yMeHHEe padoTaTh B TpyINe: HaXOJUTh o01Iee
pellleHrne U pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIUN U YUETAa HHTEPECOB;

ciaywath naptHépa; (GopMyaupoBaTh, apryMEHTUPOBATh M OTCTAWBATh CBOE

MHEHHE;

dbopMupoBaHue U pazBuTHe yueOHOI U 00IIEN0IH30BATENIbCKOW KOMIIETEHTHOCTH B

00J1aCTH HCTIOTB30BaAHMS HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHonoruid (MKT-

KOMIIETEHTHOCTH);

NepBOHAaYaJIbHBIE NMPEACTABICHUS 00 UJIEAX U O METOJaX MaTeMaTUKH KakK 00
YHUBEPCAJIILHOM SI3bIK€ HAYKW M TEXHUKH, O CPEACTBE MOAEIUPOBAHUS SBICHUH U

MPOLIECCOB;

YyMEHHE BUAETh MaTEMaTUUECKYIO 3a1ady B KOHTEKCTE MPOOJIEMHON CUTyallMu B APYTUX

JUCHUIUINHAX, B OKPYKAIOIIEH KU3HH;

YMEHHE HaXOJIHUTh B Pa3IMYHBIX UCTOYHUKAX HWHPOPMALHIO, HEOOXOAUMYIO I PpEeIICHHS

MaTeMaTUYeCKUX MpobiieM, U MPeACTaBIATh €€ B HOHATHOHN (opMe; MIPUHUMATH pPelIeHUE

B YCIIOBHUSX HETIOJHON U N30BITOYHON, TOYHOM U BEPOSTHOCTHOM HHPOpMAIUH;

yMEHHE MOHUMATh U MCII0JIb30BaTh MaTEMAaTHYECKHE CPEACTBA HATISIJHOCTH (pPUCYHKH,

YepTexkKHu, CXEMBI U Jp.) ISl IO CTPAallMi, HHTEpIpeTaluu, apryMeHTalNH;

YMEHHUE BBIJIBUTATh THIIOTE3bI P PENICHUN YU4eOHBIX 32Jla4 U TOHUMATh HEOOXOJUMOCTh

WX IPOBEPKHU;

yMEHHUE NMPUMEHITh UHAYKTUBHBIE U IeAYKTHUBHBIE CIOCOOBI pacCyKJEeHUN, BUACTh

pa3IUYHbIE CTPATETMHU PELUICHUS 3a7a4; MIOHUMAaHUE CYIIHOCTH aJTOPUTMHUYECKHUX

IpEeANUCaHu ¥ yMEHHUE AEeHCTBOBATh B COOTBETCTBUH C IPEMIOKEHHBIM AJIT0 PUTMOM;

yMEHHE CaMOCTOSITEIbHO CTABUTh LI€JIH, BEIOMPATh U CO3JaBaTh AJNTOPUTMbI AN pELISHUS

y4eOHBIX MaTeMaTHYEeCKUX MpOoOiIeM;

YMEHHE IJIAaHHPOBATh M OCYHIECTBIATH JEATCIBHOCTb, HAIPABICHHYI0 Ha pEIICHHE



3a/lady  HMCCIeI0BaTEIbCKOTO XapaKkTepa;
npeomemmule:

1) oBnagecHue 0a30BBIM MOHATHIHHBIM aIapaToOM MO OCHOBHBIM pa3jieliaM COACPKAHUS;
npejcTaBlieHre 00 OCHOBHBIX U3y4aeMbIX MOHATHUIX (YMCIIO, TeOMETpUUYecKas Qurypa) Kak
BaXKHEHIINX MaTEMaTUYCCKUX MOJEISIX, MO3BOJSIONINX OMUCHIBATh M U3YYaTh peallbHbIC
NPOIECCHl U SIBIICHUS,

2) ymeHHe paboTaTh ¢ TCOMETPUUECCKUM TEKCTOM (aHAJW3UPOBATH, H3BICKATH HEOOXOUMYIO
UHGOPMAIUIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIH B YCTHOW W MUCHhMEHHOW peuH
C IPUMEHEHUEM MaTEeMaTHYECKOW TEPMHUHOJIOTHU U CUMBOJUKH, UCTIOIH30BaTh Pa3IUIHbIC
SI3BIKM MAaTEMaTUKH, TPOBOJAUTH KilacCU(DUKAIUK, TOTUYECKHE 000CHOBAHHUS, IOKA3aTEIbCTBA
MaTeMaTUYCCKUX YTBEPKICHUI;

3) oBnajeHHEe HABBIKAMH YCTHBIX, MTUCHbMEHHBIX, HHCTPYMEHTAIbHbIX BBHIUYHUCICHUN;

4) oBnaJeHHE TCOMETPUUICCKUM S3BIKOM, YMEHHE HCIOIb30BAThH €TI0 JJIs OMUCAHUS MPEIMETOB
OKpPYXamI[ero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEJACTABICHUN U U300pa3UTEIbHBIX
YMEHHH, TpHOOpETCHHE HABBIKOB F€OMETPHUCCKHUX MOCTPOC HUM;

5) ycBoeHHE cHCTEMAaTHYECKUX 3HAHHM O IUIOCKUX (UTYpax U MX CBOMCTBAX, a TAKXKE Ha
HAarJSJIHOM YPOBHE — O MPOCTEHINHMX MPOCTPAHCTBEHHBIX TEJIaX, YMCHUE IPUMCHSATH
CUCTEMATHYECKUE 3HAHUS O HUX JUISl PEIICHHS TEOMETPUYCCKUX U MPAKTHUYECKUX 3a/1a4;

6) yMeHHe U3MEPSATh JIUHBI OTPE3KOB, BEIHYHUHBI YIJIOB, HCIOJIb30BaTh HOPMYIIBI s
HaXOXJICHUSA NEPUMETPOB, IIONMAAcH U 00bEMOB reOMETPHICCKUX QUTYD;

7) yMeHWe NPUMEHSATh U3yUYCHHBIC MOHITHS, PE3YIbTATHI, METOBI IS PEIICHHUS 3a1a4
NPaKTUYECKOTO XapaKTepa M 3aJay U3 CMEXHbBIX JUCHUIUIMH C UCMOJIb30BAHUEM MPH
HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KAIbKYJIATOPa, KOMITBIOTEPA.

Ilnanupyemble pe3yIbTaThI H3yYeHHsI Kypca reoMeTpuu B 7-9 Kiaccax.

Buinycknuk nayuumces:
WCIIOJIb30BaTh OTHOIICHUSA JJIS1 PELIEHHS TPOCTENIINX 3a/1a4, BO3HUKAIOIINX B PEANbHOM KU3HU.

I'eomeTprueckue nNocTpoeHust
BEIITyCKHUK HayuuTCS:
n300pakaTb THUIOBBIE IUIOCKHE QUIYpbl M (QUIYypbl B MNPOCTPAHCTBE OT PYKHM M C IIOMOIIBIO
WHCTPYMEHTOB.
Yuenuk nonyuum 603modcHOCMb HAYUUMBCA:
BBIMOJIHATH MIPOCTEHILNE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJMMBIE B PEaJIbHON JKU3HU.

I'eomeTpnyeckue npeodpa3oBaHus
BEIITyCKHUK HayuuTCS:
CTpOUTH PUTYPY, CAMMETPUYHYIO JaHHOW (UTypEe OTHOCHTEIIBHO OCH M TOUKH.
Yuenuk nonyuum eoszmooicnocme Hayuumoca:
pacro3HaBaTh JBIKEHHE OOBEKTOB B OKDPYKAIOIIEM MHPE; CUMMETPUYHbIE (QUTYPHI B OKPYXKArOIIEM
MHDE.

H3mepeHne reoMeTpuYecKuX BeTHIUH

BrInyCKHUK Hay4uTCSL:

1) wucmosp30BaTh CBOMCTBA U3MEPESHUS [UTHH, TUIOIIA/ICH U YIJIOB P PEUICHUH 3a/1ad Ha HaX0XKICHUE
JUTMHBI OTpe3Ka, JJIMHBI OKPY>KHOCTH, JUTUHBI TyTH OKPY>KHOCTH, TPalyCHOW MepHI YIJa;

2) BBIYUCIIATH JUTHHBI JIMHEHHBIX JIEMEHTOB (DUTI'Yp U UX YIJIbI, UCTIONB3Ys (POPMYJIBI JUTHHBI OKPY)KHOCTH U
JUTUHBI JIyTH OKPYXKHOCTH, (popMyItbl ruiomaieit Guryp;

3) BBIUUCIATH IUIOLIAN TPEYTOJILHUKOB, IPSIMOYTOJILHUKOB, NAPAJUIEIIOrPaMMOB, TpAIeIMi, KPYTOB U
CEKTOPOB;

4) BBIMUCIATH JUTMHY OKPYXKHOCTH, JUTHHY JYTH OKPYKHOCTH;

5) perath 3a71a4H HA JOKA3aTEIBCTBO C MCTIOIB30BAaHUEM (hOPMYIT JUTHHBI OKPY)KHOCTH U JUTMHBI TyT'H
OKPY>KHOCTH, (hopMy rioraaeii Gpuryp;



6)
7)
8)

9)

pemaTh NpaKTHIECKUE 3aa4uH, CBSI3aHHBIE C HAXO)KICHHEM T€OMETPUIECKHX BEINYHH (MCIOIB3YS IPU
HEOOXOIMMOCTH CITIPABOYHUKH U TEXHUIECKUE CPEACTBA);

BBITIOJTHSITh U3MEPCHHE JJINH, PACCTOSHUM, BEJIMYUH YIJIOB, C IOMOIILI0 HHCTPYMEHTOB TSI
WU3MEPCHHUI JJIMH U YTJIOB;

MPUMEHATH (OPMYITBI IEPUMETPA, TUIOIIAIN U 00BeMa, TUTOIIA N IIOBEPXHOCTH OTACIBHBIX
MHOTOTPaHHUKOB TIPH BBIYUCIICHUSX, KOT/Ia BCE TaHHBIE IMEIOTCS B YCIIOBHU;

NpUMEHATH Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUAE COOTHOIIICHUS JIJISI BBIYUCICHUS
JUTVH, PACCTOSIHUM, IJIOMAAEH B NPOCTEHIINX CIIyqasiX.

10)sviuuciams niowaou gueyp, cocmasieHHbIX U3z 08yx uiu 6oee npsamoy2oIbHUKOS,
NapannenozspamMmos, mpey2oibHuKo8, Kpyea u cexmopa,

11)svruucname naowaou MHO20Y2ONbHUKOS, UCTIONb3YS OMHOUEHUS PAGHOBENUKOCHU U
PABHOCOCMABAEHHOCIU,

12)npuobpecmu onvim npumMeHeHUs aneeopauyecko2o u mpueo HoMempuiecko2o annapama u uoet
0BUDICEHUSL NPU PEUUEHUU 300aY HA 8bIYUCTIEHIUE NIOWadell MHO20) 20 IbHUKOS.

13)sbruucasme paccmosnus Ha MECMHOCIMU 6 CIAHOAPMHBIX CUMYAYUSX, NIOWAOU 8 NPOCTEUUIUX
CTYHASIX, NPUMEHSIING (DOPMYIbL 8 RPOCMEUUIUX CUMY AYUAX 8 HOBCEOHEGHOU HCUSHUL.

1

2)
3)
4)
5
6)

7)

1
2)
3)

4)

Boinycknuk nayuumcesi:

0811a0emb Memooamu peueHus 3a0ay Ha 8blYUCIeHUs U 00KA3AMEeNIbCMEd: Memooom Om
NPOMUBHO20, MEMOOOM HOOOOUs, MEMOOOM nepebopa 8apUAHMO8 U MEMOOOM 2eoMempu-
YeCcKkux Mecm mouyex;

npuobpecmu onvlm NPUMEHEHUs aleeOpauyeckKo2o U mpueso HOMEempuLeckoeo annapama u
udeu 08UIICeHUs NPU PeULeHUU 2COMEMPULECKUX 3A0AY;

06radems MpPAOUYUOHHOU CXEeMOU peuleHuUst 3a0a4 Ha NO CMPOeHUe C NOMOWbBIO YUPKYISL U
JUHEUKU. aHAAU3, NOCMPOoeHUe, 00OKA3AMeNbCME0 U UCCACO08AHUE;

HAYYUMbCS peuams 3a0a4u Ha NOCMPOeHUEe MeMOOOM 2e0MeMPULECcKo20 Mecma moyex u
Memooom nooobus;

npuobpecmu Onvlm UCCACO08AHUS CEOUCNE NIAHUMEMPUYECKUX ueyp ¢ NOMOULbIO
KOMAbIOMEPHBIX NPOCPAMM,

npuobpecmu Onvlm GbINOJHEHUS NPOEKMos no memam: «l eomempuueckue npeobpazosanus
Ha naockocmuy, «llocmpoenue ompesxos no popmynen;

HAY4YUThCS HCIOJIb30BaTh CBOWCTBA TI'E€OMETPUUYECKUX (UIYp JJis PEIICHUS THUIIOBBIX 3ajad,
BO3HHKAIONIUX B CUTYAIMSX MOBCESTHEBHOM H3HH, 3a/1a4 MPAKTHUECKOTO COICPIKAHHUS.

Harusinnas reomerpust
Y4eHUK MOTYyYHT BO3MOXKHOCTh HAYUUThCS:
pacrio3HaBaTh Ha YePTEKaxX, PUCYHKAX, MOJIEIISIX U B OKPY’KAIOIIEM MUPE IUIOCKHE U IPOCTPAHCTBEHHBIE
reoMeTpUYeCcKUe (UYL
pacro3HaBaTh pa3BEPTKU Kyba, MPSIMOYTOIBHOTO Napasuieseine1a, TpaBUIbHON MUPaMUJIbI,
HWIMHIPA U KOHYCAa;
OTIPENIeNIATH 10 JINHEHHBIM pa3MepaM pa3BEPTKU GUTYpPbI TUHEHHBIE pa3Mepbl caMoi GUTYpHI U
Ha000poT;
BBIYHCIISATH 00BEM MIPSIMOYTOIBHOTO NapalIeIeHe/aa.

I'eomeTpuueckue Gurypsi
Y4eHHK NOJTyYuT BO3MOKHOCTh HAYYUTHCS:

8) IMOJIB30BaThHCA A3BIKOM I'€COMETPHU JJIA OITMCAHUA IPEIMETOB OKPYKAIOIIECTO MUPa U UX B3aUMHOI'O

PACIIOIOKEHHSE;

9) pacno3HaBaTh U H300paKaTh HA YEPTEKAX M PUCYHKAX reOMETpHUeCcKue GUTyphI U UX

KOH(UTYpaLuH;

10) HaxoaUTh 3HAYCHUS [UTUH JIMHEHHBIX 3JIEMCHTOB (PUT'YpP M UX OTHOIICHHUS, TPATYyCHYIO MEPY YIJIOB OT

0 no 180°, mpuMeHss onpeeCHIsI, CBOUCTBA U IPU3HAKK (DUTYD U UX IEMEHTOB,
oTHOIIEHUS puryp (paBeHCTBO, MOA00HE, CHMMETPHUH, TOBOPOT, MAPAILICIIEHBINA IEPEHOC);

11) omepupoBaTh Ha 6a30BOM YPOBHE TIOHATHIMH T€OMETPHUECKUX (QUTYD;



12) onepupoBaTh ¢ Ha4YalbHBIMH TOHATHSIMH TPHUTOHOMETPHH M BBIMOJHATH SJICMEHTAPHBIC
orepanii  HaJ (YHKIUSIMU YIJIOB;

13) pemath 3a1a4n Ha JOKA3aTENLCTBO, OMUPASICh HA U3yYCHHBIC CBOMCTBA (PUTYp U OTHOLICHHIA
MEXJy HUMU U IPUMEHSSI U3yYCHHBIE METOIbI JIOKA3aTEeIILCTB;

14) periath HECIOKHBIE 33/1a4K HA TOCTPOCHHE, TIPUMEHSISI OCHOBHBIC aJITOPUTMBI TOCTPOCHHUS C
MOMOIIBIO UPKYJIS U JTMHEWKH;

15) pewaTh IIIAHUMETPUYECKHE 3aa4H HA HAXOXKICHUE TEOMETPHUYCCKUX BEJIMYHH 110 00pa3iam Win

aNropuTMam, penaTh NpocTeine IaHMMETPHUECKHE 3a/1a4d B [TPOCTPAHCTBE.

16) u3BnekaTh HHPOPMAIIHIO O TEOMETPUIECKHX (DUTYpax, PEICTABICHHYIO Ha YePTeKaX B SBHOM
BUJIE;

17) npuMeHsITh IS peIICHHUS 3aa4 reOMeTpUUecKre (haKThl, €CIIM YCIOBHS UX MPUMEHCHHUS 3aJaHbI B

SIBHOU (popme;

OTHOLIeHUA

YUeHUK MONTYyYUT BO3MOXKHOCTD HAYUUThCS:
onepupoBaTh Ha 0a30BOM YpOBHE MOHSATHIMHU: PAaBEHCTBO (GUTYp, paBHBIE (UTYpHI, PAaBEHCTBO

TPEYrOJIbHUKOB, IMapaUICIbHOCTL IMPAMBIX, MNCPHCHAUKYIAPHOCTL IPAMBIX, YIJIbI MCXKAY NPAMBIMH,

MEPIEHANKYJIISP, HAKIOHHAS, IIPOEKIIUS.

Koopaunatbi
Yyenuk IOJIYYUT BO3MOXHOCTb HAYUUTLCA:
1) BBIYUCJIATDL JJIMHY OTPE3Ka IO KOOpAUWHATAM €10 KOHIIOB; BEIYUCIIATE KOOPAUHATEI CEPCAUHBI OTPE3KA,
2) WCIMOJIb30BaTh KOOPIMHATHBIM METO/I JJISl M3YYEHHsI CBOWCTB MPSMBIX U OKPY>KHOCTEH;
3) onpeaensTh IPUOIKESHHO KOOPAWHATHI TOUKH 10 €€ M300PayKEHHIO Ha KOOPANHATHOM TUTOCKOCTH
4) 061a0emb KOOPOUHAMHBIM MEMOOOM PEUEHUs. 3A0aY HA BbIYUCIEHUE U OOKA3AMENbCMEO,

5) npuobpecmu OnvlM UCHOTbI0OBAHUSL KOMNBIOMEPHLIX HPOSPAMM OJis AHAIU3A YACHHBIX
CAyuaes 3AUMHO20 PACNOJIONCEHUSL OKPYICHOCMEN U NPAMbBIX,
6) npuobpecmy Onvlm 8bINOJIHEHUs NPOEeKMo8 Ha meMy «lIpumenenue KoopouHamuozo memooa npu

peuteruu 30044 HA 8bIYUCTCeHUEe U OOKA3AMENbCBON.

BekTopsl
YUeHHK TOJTyYUT BO3MOXKHOCTh HAYUUTHCS:

1) omepupoBaTh C BEKTOPAMH: HAXOAUTH CYMMY M PA3HOCTh JIBYX BEKTOPOB, 33JaHHBIX T'€OMETPHYCCKH,
HAXOJWTh BEKTOP, PaBHBIN MTPOU3BEICHHUIO 3a/IaHHOT0 BEKTOPA Ha YMCIIO;

2) HaxOIWTh I BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: [UTHHY BEKTOPA, KOOPAWHATEI CYMMBI ¥ Pa3HOCTH
JIBYX U 00Jiee BEKTOPOB, KOOPIMHATHI IIPOU3BECHUS BEKTOPA HA YHCIIO, PUMEHSS P HEOOXOJUMOCTH
COoYeTaTebHBIN, IEPEMECTHTEBHBIN U PaCIIpe/IeIUTEIHHBIN 3aKOHBI;

3) BBIUYKCIIATH CKAISPHOE MMPOM3BENECHHUE BEKTOPOB, HAXOANTH YTOJI MEKY BEKTOPAMH, YCTaHABIHBATh
MIEPIICHTUKYISIPHOCTD MPSIMBIX.

4) o06ra0emb 8eKMOPHLIM MEMOOOM OIS PEULEHUSL 3A0ad HA BbIYUCIEHUE U OOKA3ZAMENbCNEO;

5) npuobpecmu onvim gvinoanenus npoekmos Ha memy «Illpumenenue 6ekmopHo20 Memooa npu
peuenuy 3a0ay Ha 8blYUCIeHUE U OOKA3AMENbCMBO Y.

Cooeporcanue Kypca zeomempuu 8 7-9 Knaccax

BekTopbl M KOOPIMHATHI HA MJIOCKOCTH

BexTopsl

[onsiTue BekTOpa, NSHCTBHUS HAJl BEKTOPAMH, UCIIOIL30BAaHIE BEKTOPOB B (WH3UKE, pPA3I0JICEHUE
8EKMOpA HA COCMABNAIOWUe, CKAISIPHOE NpoussedeHue.



Koopaunatsl

OCHOBHBIE TIOHATHS, KOOPOUHAMbL BEKMOpd, paccmosHue medxcoy mouxkamu. Koopounamol
cepedunvl ompesxa. Ypaenenus guzyp.

Ipumenenue 6exmopog u KOOpOUHAM 05l peueHUs RPOCMEUUUX 2e0MempUYecKUx 3a0ay.

HcTtopusa mateMaTUKH. 'eomeTpuyeckue Gpurypsl

Durypsl B reOMeTPUH M B OKPYKAKLIEM MHUpe

l'eomerpuueckas ¢urypa. @DopmupoBaHWE NpPEACTaBICHHH O METalpeIMETHOM MOHSITHU
«purypay.

Touka, AWHHA, OTpE30K, HpsMas, Jyd, JIOMaHas, IJIOCKOCThb, YTOJ, OHCCEKTpHCa yIiia W ee
CBOICTBa, BUABI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpus reomeTprueckux Guryp. LieHTpanbpHas cUMMETpHs TeOMETPHIECKHUX (DUTYD.

MHOroyrojibHuKu

MHOTrOyronbHHK, €ro 3JIEMEHTHI U €ro CBOMCTBa. Pacro3HaBaHue HEKOTOPHIX MHOTOYTOJBHUKOB.
Buinyxnvie u negvinyxivie muocoyzonvruxu. llpaBuiabHbIe MHOTOYTOJBHUKH.

Tpeyronpauku. BwicoTa, MemumaHa, OWCCEKTpHCa, CpPEAHAS JIMHHAS  TPEYTOJbHUKA.
PaBHOOEIpEHHBI TPEYTrONBHUK, €ro CBOWCTBAa W TMpH3HAaKH. PaBHOCTOPOHHUI TpPEYTOJBHUK.
IIpsAMOYTOJIBHBIM, OCTPOYIOJIBHBIM, TYIOYTOJIBHBIA TPEYrOJbHUKU. BHENIHME yIybl TPEYyroJbHUKA.
HepaBeHcTBO TpeyrojpHUKA.

Uertpipexyronpauku. [lapamrenorpamm, poMO, TpsIMOYTONBHUK, KBaipaT, Tparenus,
paBHOOenpeHHass Tpamenus. CBoiicTBAa W NpPU3HAKU Napaiviesorpamma, pomba, IpsSMOYroJbHHKA,
KBaJpara.

OKpYyKHOCTDH, KPYT

OKpy>KHOCTb, KPYT', UX 3JIEMEHTHI U CBOMCTBA; LICHTpaAIbHbIEC U BIUCaHHbIC yribl. KacaTenbHas u
cekyujas K OKPYXHOCTH, Ux ceoticmea. BrucaHHBIE W ONMUCAHHBIE OKPY)KHOCTU JUISl TPEYTOJIbHUKOB,
Uemulpexy20IbHUKO8, NPABUTLHBIX MHO20)20/IbHUKOG.

I'eomerpuueckue purypnl B npocTpancTse (00beMHbIE TeJla)

Mmnoeoepannux u ezo snemenmul. Hazeanus MHO20CpAHHUKOG C PA3HLIM NOJONCEHUEM U
Konuyecmeom eparetl. IlepBuduHbBIE TpeACTaBICHUs O MUpaMuje, Mapajulenenunese, npusme, chepe,
uiape, UWINHAPE, KOHYCe, UX 3IeMEHTaxX U MPOCTEHIINX CBOMCTBAX.

OTHomeHust

PageHncrBo ¢uryp

CBoiicTBa paBHBIX TPEYTOJIBbHUKOB. [IpU3HAKN PABEHCTBA TPEYTOJILHUKOB.

MapanneabHOCTHh NPSIMBIX

[Ipu3Haku U CBOWCTBa MapajieNbHBIX NPSAMBIX. Axcuoma napanremvuocmu Eexiuoa. Teopema
Darneca.

I[lepnenauKyJIsIpHBIE NIPAMBbIE

[psmoit yromn. Iepnenaukyssip k npamoil. Hakmonnas, npoexuuns. CepeInHHBINA MEPIEeHIUKYIISAP
K oTpe3ky. Ceolicmea u npu3Haxu nepneHOUKyIapHOCmU.

Ilooobue

Iponopyuonanvuvie ompesku, nodobue gueyp. Illododonvie mpeyeonvruxu. lpusnaxu nodoobus.

B3anmHoe pacnoJioxkeHue IPSIMON 1 OKPYKHOCTH, 08VX OKPYHCHOCHIELL.

H3mepeHust 1 BIYUCICHAS

Beauvunbl

ITonsitue Benuuunbl. Jnuna. U3mepenue juinHbl. EquHunbl uamMepeHus JUiMHbL. BenuuunHa yria.
I'panychas mepa yria.

[lonsTre o TIOMIAMW TUIOCKOW (UTYphl M ee CBoWcTBaxX. M3mepenue rtuiomazei. EauauIb
M3MEpEeHHS TUIOIIA TH.

[IpencraBnenue o0 oObeMe W ero cmoiicTBax. M3mepenune oObema. EnuHHIBI w3MepeHUs
00BEMOB.

H3mepeHust 1 BIYUCICHAS

WNHcTpyMeHTBI i1 W3MEpEeHUil W TOCTPOCHWH; W3MEpPEHHE U BBIYHCICHHWE YIJIOB, JJIUH
(paccrosiauii), momaneld. Tpuronomerpudeckue (GYHKIUHM OCTPOro yria B HPSMOYTOJIBLHOM
TpeyroisHuKe Tpuconomempuieckue GyHKYuU mynozo y2id. BeraucieHue 31eMeHTOB TPEyrojIbHUKOB €
WCIIOJIb30BAHUEM  TPUTOHOMETPUYECKHX  COOTHOHIEHMH. @opMyisbl  IUIOWAAUM  TPEYrOJbHUKA,
napajenorpaMMa U ero 4YacTHBIX BHJIOB, (POPMYJIBI JUIMHBI OKPYKHOCTHU U IIOMaAH Kpyra. CpaBHEHHE U
BeIuucnenue mwiontaneit. Teopema [Tudaropa. Teopema cunycos. Teopema xocumycos.

Paccrosinust



Paccrosiare mexay Toukamu. PaccTosiHre OT TOUKH 10 IPSIMON. Paccmosiue medicoy gueypamu.

I'eomeTpuuecKkue NOCTPOCHHS

I'eomeTpuyeckne NOCTpOEHHS AJIsl HIUTIOCTPALIH CBOWCTB F€OMETPHUYECKHUX (PUTYD.

WHcTpyMeHTBl a7 NOCTPOSHWM: WMPKYyNb, JUHEHKA, YTrOodbHUK. [Ipocmeiiwue nocmpoenus
YUupKyiem u JUHEUKOU. NOCMpoeHue OUCCeKMPUCHl Y2id, NePpneHOUKyaapa K npamou, Yaid, pagHo20
OdanHoOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CMOPOHAM, O8YM CHMOPOHAM U Y2ly MedCcOy HUMU,
CMOPOHE U O8YM NPUNEAHCAWUM K Hell YeNaM.

Henenue ompesxa ¢ 0aHHOM OMHOWEHUU.

I'eomeTpnyeckue npeodpazoBaHns

IIpeoopa3zoBanust

Ilonste npeobpazoBanus. IlpencraBieHne o MeTanpenIMETHOM IOHSITHH «IIPEOOpa3OBaHUEN.
Ilooobue.

JABukenus

OceBast U LIEHTPaAIbHASI CHMMETPHSL, HOGOPOM U naApanienvhulil nepernoc. Kombunayuu osudicenuii
Ha NIOCKOCMU U UX CBOUCMEA.

Bosnuxnosenue mamemamuxu xax uayku, smanvi ee pazeumus. OCHOGHble pazdenvl MameMamuxi.
Buidaiowueca mamemamuku u ux 6K1a0 6 pazeumue HayKu.

beckoneunocms mnoocecmea npocmoix uucen. Qucna u onunvt ompeskos. Payuonanvuvie wuca.
Ilompebnocmo 6 uppayuonanvuwix yuciax. Lllxona [ugacopa

3apooicoenue aneebpuvl 6 nedpax apupmemuru. Anr-Xopezmu. Poocoenue OykeeHHOU CUMBOIUKU.
1l. @®epma, @. Buem, P. [lexapm. Hcmopus éonpoca o HaxodxicOeHuu opmyn KOpHel aneedpaudeckux
ypasHenuli cmenenetl, boavuiux wemwipex. H. Tapmanvs, Jorc. Kapoano, HX. Abenw, . I'anya.

Ilosenenue memooa KOOpOUHAM, NO3BONAIOWE20 NEPesoOUMb 2eoMempuiecKue 00beKkmbvl Ha
a3vik aneedpol. Tlosasnenue epaghuxos ynxyuil. P. [exapm, I1. @epma. [pumepst pasiuuneix cucmem
KOOpOuHam.

3aoaua Jleonapoo I[luzanckozco (@ubonauuu) o kpoauxax, uucia Dubonauuu. 3adaua o
waxmamuoti 0ocke. Cxo0uMocms 2e0Mempu4eckoli npoepeccuu.

Hcmoku meopuu eepossimnocmeii: cmpaxogoe oeino, azapmusie uepwl. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. IHupazop u eco wxona. @anec, Apxumed. [lnamon u Apucmomeins.
Ilocmpoenue npasunvhvix mMHo20y20M6HUK0S. Tpuccexkyus yena. Keadpamypa kpyea. Yoeoenue xyba.
Hcmopua uucna w. 3onomoe ceuenue. «Hauana» Eexmuoa. JI Diinep, H.H.Jlobauesckuii. Hcmopusa
HAMO20 NOCMYAAma.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCNU OKPYHCAIOUWE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysnanu Anaxcazop, Spamocgen u Apucmapx o pazmepax
Jhymwt, 3emau u Connya. Paccmosnus om 3emau 0o Jhynvt u Connya. Mzmepenue paccmosinus om 3emau
0o Mapca.

Ponv  poccutickux  yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. HHU. Jlobauesckuil,
11J1. Yebvuumes, C. Kosanescras, A.H. Konmozopos.

Mamemamuka 6 paszeumuu Poccuu: Ilemp |, wkona mamemamuyeckux U HABUSAYKUX HAYK,
pazeumue poccutickozo groma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiut.

C OCJIbIO pcajln3alr BOCIIMTATCIBHOTO IIOTCHIOMAIA YpPOKa IcJaroramMu

BKIIFOYCHBI CJICAYIOINNUC 3JICMCHTLI:

- YCTaQHOBIIEHHE JOBEPUTENIbHBIX OTHOLICHHH MEXIY YYHUTEIEM MU €r0 YYeHWKaMH, CIIOCOOCTBYIOLINX
MO3UTHUBHOMY BOCHPHUATHIO yUAIIUMHUCS TPEOOBAHUN M MPOCHO YUUTENS, MPUBJICUEHUIO MX BHUMAHUS K
o0cyxnaeMoll Ha ypoke HHGOpMAalUWW, AaKTHBHU3AaUUM HMX [103HABATENFHOH  JESTENbHOCTH;
- o0y K/IeHUE IIKOJLHUKOB COOJII0OAaTh Ha YPOKE OOLIENPHUHATHIE HOPMBI OBEICHHSI, IPaBUIIa OOIIECHHS
CO CTapmMMH (YYUTENIMHA) M CBEPCTHUKAMH (0OyHalONIUMUCS), MPUHIMITE y4eOHON AUCIMIUINHBI U
caMOOpraHu3alyy;

- IPUBJCYEHNE BHMMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha YpPOKax SBIICHU,
opraHm3anus #uX pa0OThl C I[OJydaeMOW Ha YpOKE COIHAIbHO 3HAYMMOM wuHpOpMmanmendn —
MHUIMIPOBAaHNE €€ 00CYKICHUS, BEICKA3bIBAHHS YYAIIMMHUCS CBOETO MHEHUS TI0 €€ TIOBOAY, BEIPAOOTKH
CBOCTO K HEIl OTHOIIICHHUS;

- HCHOJb30BAaHUE BOCIMTATEIbHBIX BO3MOXHOCTEH COAEp)KaHUs Y4eOHOro IIpeaMeTa uepes
JEMOHCTPALMI0  JEeTAM IPUMEPOB  OTBETCTBEHHOTO, TPaXIaHCKOI'O IIOBEACHUS, IPOABICHUS



YeJIOBEKOIIO0NS U JOOPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIONIMX TEKCTOB JJIsl YTEHUS, 3a7a4 A
pelieHus1, MpoOIEeMHBIX CUTYaINi U1 00CyKIeHHs B KJlacce;

- NPUMEHCHHE Ha YPOKE HMHTEPAKTHBHBIX (OPM pPaOOTHI YYalUXCs: WHTCIUICKTYaJbHBIX, JEIOBBIX,
CUTYAIlMOHHBIX UTP, CTUMYJIHPYIOIIUX TO3HABATEIbHYI0 MOTHBALIMIO IIKOJILHUKOB; TUCKYCCUHN, KOTOPHIE
JAIOT yYalIuMcS BO3MOXKHOCTh MPHOOPECTH OMBIT BEASHHS KOHCTPYKTHBHOTO HANIOTa; TPYIOBON
paboTsl wim paboThl B Mapax, KOTOPHIE y4aT MIKOJFHUKOB KOMAaHIHOW paboTe W B3aMMOJAEWCTBHUIO C
JIPYTHUMU JICTHMU;

- BKIIIOYEHHE B YPOK HUTPOBBIX MPOIEAYpP, KOTOPHIE TOMOTAIOT IMOEPKaTh MOTHBAIHMIO JETeH K
MONTyYeHUIO 3HAHWH, HAJAKUBAHUIO MO3UTHBHBIX MEXKIMYHOCTHBIX OTHONIEHWH B Kjacce, MOMOTAlOT
YCTaHOBJICHUIO T0OpOKeIaTenbHOl aTMOc(epsl BO BpeMsl YpOKa,

- opranu3anus medCcTBa, HACTABHMYECTBA MOTHUBHPOBAHHBIX M ASPYIUPOBAHHBIX YYalIUXCS HaJ HX
HEYCIIEBAIONUMHI  OJHOKJIACCHUKAMH, JAIOMIeT0  INKOJIbHWKAM  COIHUAIBFHO  3HAYMMBIA  OMBIT
COTPYJHHYECTBA U B3aMMHOI OMOILH; -
WHUIMMPOBAHNUE M MOJAJEPKKA HCCIEA0BATENBCKON NIEATENBHOCTH IIKOJIBHUKOB B paMKax pean3aluu
UMHU WHAWNBUAYATBHBIX W TPYIIOBBIX HCCIEAOBATENBCKUX TMPOEKTOB, YTO [AacT IIKOJbHUKAM
BO3MOXKHOCTh TPHOOPECTH HABBIK CAMOCTOSATENBHOTO pEIICHUS TEOPETHUECKON MPOOIEMBI, HAaBBIK
reHepUpoBaHus U 0opMIIEHHSI COOCTBEHHBIX HJICH, HABBIK YBaKUTEIHHOTO OTHOIICHHS K YYXKHM UACSM,
opopmileHHBIM B paboTax JAPYrHMX UCCIEAOBaTeNel, HAaBBIK ITyOJUYHOTO BBICTYIUICHHS MeEpe]
ayIUTOpUEH, apTyMEHTUPOBAHHS 1 OTCTAUBAHUS CBOEH TOUKH 3pEHUSI.

Onncanue MaTepHAJILHO-TEXHHYECKOI0 o0ecnedeHns 00pa30BaTeIbHOIO Npomecca.
Jia peanuzanun neseu v 3a1ad o0ydeHusl MaTeMaTHKe 110 TaHHOW mporpamme ucnoibizyercs YMK :

1. 'eomeTpus. COOpHUK paboYMX MPOrpaMM. 7 — 9 KIIacChl: MOCOOHE I yUUTEICH
00111e00pa3oBaTebHBIX Opranu3aiiuii / aBrop-cocraBurens T.A. Bypmucrposa. — M.: IIpocsemienue,
2018

2. YueOnuk. ['eomerpust: 7 — 9 k. / JI. C. AtanacsH, B. ®@. byry3sos, C. b. Kagomiies u np. — M.
[Mpoceemenne,2019

3. Pabouas terpaap no reomerpun: 7 kiacc: kK yueOnuky JI.C. Atanacsna u ap. «I'eomerpust 7 — 9
kimacce» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3gatenbctBo «OKk3ameny, 2018

4. KontponbHbie paboThl 1o reomeTpun: 7 kiacc: K yueonuky JI.C. Atanacsna u ap. «I'eometpus 7 —
9 xnmaccel» / H.B. MenpaukoBa. — M.: M3gaTenbcTBO «DK3aMen», 2019

5. Tects! o reomeTpun: 7 kiace: kK yaeOHuky JI.C. AtanacsiHa u ap. «I'eomerpus 7 — 9 kimaccb» /
A.B. ®apkos. — M.: U3natenscTBO «OK3aMen», 2021

Hns peamuzanuu 1ienell u 3amad oOy4eHHs MaTeMaTWKe [0 JIAHHOW MpOTrpaMM Tak e MOTYT
MPUMEHATHCS MEIUapecypChl IO OCHOBHBEIM TeMaM TMporpammbl. [lpu peanuzanud MOpOrpamMMBI
MPUMEHSIOTCS TaK e IMEJaroru4eCKue TEXHOJIOTMH: TEeXHOJOrus Iu((EepeHIIManbHOro 00ydeHus,
JMYHOCTHO-OpUEeHTHpOBaHHas TexHoiorus, UKT.

K TexHudeckuM cpejacTtBaM OOYYEHHs, KOTOpPbIe MOI'YT 3(P(EKTHBHO HCIONB30BATHCS HA YPOKax
MaTeMaTHKH, OTHOCATCSI KOMITBIOTEP, U(poBO poToanmapar, MHTEpaKTUBHAS JOCKA U JIp.

[Tepeuens paboOT P UCIIOIE30BAHUN KOMITBIOTEPA:

—TIOUCK JIOTIOJTHUTENbHOM nH(popMaluu B IHTEepHETE;

— CO3JIaHMEe TEKCTa JIOKJIaa;

— 00paboTKa TaHHBIX MTPOBEJCHHBIX MATEMATHYECKUX UCCIIEIOBaHU;

— CO3/IaHHEe MYJBTUMEIUHHBIX TIPE3CHTAINH (TEKCTOB ¢ pUCYHKaMH, (hOTOrpadusMu U T.1.), B TOM YHUCIIC
JUISL TIPEJICTABIICHUS PE3yJIBTATOB MCCIICIOBATEIILCKON U TPOCKTHON JESTEIHPHOCTH.

[Ipu UCMONB30BaHUK KOMIIBIOTEpA ydalllMecs MPUMEHSIOT IMOJy4YeHHbIE Ha ypoKax HH()OPMATHKU
WHCTPYMEHTAIbHBIC 3HAHMA (HampuMep, YMEHUsl padoTaTh ¢ TEKCTOBBIMU, IPaUISCKUMHU PEAAKTOPAMU
U T.J.), TEM CaMbIM y HUX (POPMHUPYETCSI TOTOBHOCTh U IPUBBIUKA K HPAKTHYCCKOMY PUMEHEHHIO HOBBIX
WHGOPMAIMOHHBIX TEXHOJIOTHH. TexXHUUECKHUE CPEACTBA HAa YPOKax I'€OMETPUH IIHPOKO MPHUBIICKAIOTCS
TaK)Ke TPU TOJrOTOBKE MPOEKTOB (KOMITBLIOTED).

C oHeJbI0 peajin3aliiid BOCIHHUTATECJIBHOI0 IIOTCHHHAJNA YPOKa neaaroramMu
BKJIIOYCHBI CJICAYIOINHUE 3JICMECHTDI:



- YCTAHOBJIEHHE JOBEPUTEIbHBIX OTHOLIECHUI MEXKIY YUYUTEIEM U €r0 YYEHUKaMH,
CIIOCOOCTBYIOUIUX MO3UTUBHOMY BOCIIPUATHIO YYAIIUMUCS TPEOOBAHUM U MPOCKHO
YUUTENs, MPUBJICYCHUIO WX BHUMAaHHUS K OOCY>KJaeMoOl Ha ypoke HH(pOpMAIUH,
aKTUBH3ALIMU UX MO3HABATEIBHOM JIEATETbHOCTH;

- MOOYXJEHUE UIKOJBHUKOB COOJI0/IaTh Ha YpPOKE OOIIECTPUHATHIE HOPMBI
MOBEJCHUS, MpaBuUiia OOMICHHS CO CTAPIIMMU (YUYHUTEISIMH) M CBEPCTHUKAMU
(oOyyarommMHuCs ), MPUHIUITBI Y4eOHONU TUCIUIIIIMHBI U CAaMOOPTaHU3AIINH;

- NPUBJIECYCHHE BHUMAHUS IIKOJBHUKOB K HEHHOCTHOMY aCHEKTy MU3y4aeMbIX Ha
ypOKax SIBIICHHM, opraHu3aius X padoThl C MOJy4aeMOM Ha YPOKE COLHUAIBHO
3HaYUMOW HMH(poOpManueil — HHULMUPOBAHHE €€ OOCYKIEHUS, BBICKAa3bIBAHUS
yUYalIMMHCS] CBOETO MHEHUS 1O €€ TIOBOAY, BEIPAOOTKH CBOETO K HEIl OTHOILIICHUS;

- HCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COJEpKAHHUS y4eOHOTO
IpeIMETa Yepe3 IEMOHCTPALMIO JETSAM IPUMEPOB OTBETCTBEHHOTO, IPaKIaHCKOTO
NOBEJICHUS, IPOSBICHUS YEJIOBEKOJOOUS M J0O0pOCEpIEYHOCTH, Yepe3 MoJ00p
COOTBETCTBYIOILIMX TEKCTOB I YTEHHWA, 3a4ad Ul pEIIeHUs, MNpoOJIEeMHBIX
CUTyalui 17151 OOCYXAEHUS B KJIacce;

- OPUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (OpM paboOThl  ydyalIUXCH:
UHTEIJICKTYyaJIbHBIX,  JI€JOBBIX,  CUTYallMOHHBIX  UIP,  CTUMYJHUPYIOIIUX
NO3HABATEJIIbHYI0 MOTHUBALIMIO  IIKOJBHUKOB; JIUCKYCCHUH, KOTOpbIE JaloT
y4Yalumcsi BO3MOKHOCTb MPUOOPECTH ONBIT BEJIEHUSI KOHCTPYKTUBHOTO JMAJIOra;
TPYIIIOBOI pabOThI WM pabOThI B Napax, KOTOPBIE yyaT MIKOJbHUKOB KOMAHIHON
paboTe U B3aMMOJIEUCTBUIO C APYTUMHU JIE€TbMH;

- BKJIIOYEHHE B YpPOK HUIPOBBIX MPOLEAYpP, KOTOPBHIE IMOMOTalOT MOAAEPKATh
MOTHBALMIO J€Ted K TMOJYyYEHUIO 3HAHUM, HaJaXUBAaHUIO [O3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJacce, IMOMOTralmT  YCTaHOBJICHHIO
n00poxkeIaTeIpHON aTMOoc(epsl BO BpeMs YPOKa;

- opraHuzauus medcTBa, HaCTAaBHUYECTBA MOTHBHUPOBAHHBIX U APYAMPOBAHHBIX
yyaluxcs HaJ UX HEYCHEBAIOLUIMMHU OJIHOKIACCHUKAMM, NAIOUIETO IIKOJbHUKAM
COLIMAJIbHO 3HAYUMBIN OTBIT COTPYAHUYECTBA U B3aUMHOM IMOMOIIY;

- MHULMUPOBAHUE U MOJIEP>KKA UCCIEA0BATEIbCKON NeATEIbHOCTH IKOJIbHUKOB B
pamMKax peaju3alud UMU WHIAUBUAYAIbHBIX M TPYMIOBBIX HCCIEI0BATEIbCKUX
OPOEKTOB, YTO JacT UIKOJbHHKAM  BO3MOXHOCTb  IMPHOOPECTH  HABBIK
CaMOCTOSITENIFHOTO PEIIEHUSI TEOPETUUECKON MPOOIeMbl, HABBIK T€HEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX HJEW, HABBIK YBAXKUTEIHHOTO OTHOILUEHUS K YYKHUM
uaesM, opOpMIIEHHBIM B paboTax IpYrux MccienoBaresei, HaBbIK IMyOJIMYHOIO
BBICTYIUICHUS Tepel] ayJuTOpUel, apryMEHTHPOBAHUS W OTCTaMBAHUS CBOEH
TOYKH 3PEHUSL.

TemaTnuyeckoe NJIAHMPOBAHUE.

OCcOOEHHOCThIO TEMAaTUYECKOTO TIUIAHUPOBAHMS SBISETCS TO, YTO B HEM
COZIEPKUTCS ONMCAaHUE BO3MOKHBIX BUJIOB JIESITEIBHOCTH yYaIIUMXCS B IPOLECCE



YCBOCHHUSI COOTBETCTBYIOLIETO COAEPMKAHUS, HANPABICHHBIX HA JOCTHUKECHUE
MOCTABJICHHBIX Ilesied OOy4eHHs. DTO OpPUEHTUPYET YUYUTeNsl Ha YCHIICHHE
JESTEIBHOCTHOTO TIOJIX0/1a B 00yYEHUH, HA OpraHU3alfio pa3HOO0pa3HON yueOHOM
JIESTEIIBHOCTH, OTBEYAIOILIEH COBPEMEHHBIM MICUXOJIOrO-TIEAArOTUYECKUM
BO33PEHUSM, Ha UCHOJIB30BAHUE COBPEMEHHBIX TEXHOJIOTH.

B 0CHOBHOE ITPOrpaMMHOE COAEPHKAHUE BKIFOUAIOTCS TOTOJHUTENBHBIE BOIIPOCHI,
CHOCOOCTBYIOIIUE PA3BUTHIO MATEMATUYECKOTO KPYro30pa, OCBOCHHUIO 0oJiee
MPOJIBUHYTOIO0 MaTEMaTUYECKOI0 anmnapara, MaTeMaTHYeCKUX CITIOCOOHOCTEH.
Pacuupenue coaepxaHusi TeOMETPUIECKOr0 00pa30BaHus B 3TOM Cilydae JacT
BO3MOKHOCTB CYIIIECTBEHHO O0OTaTHTh KPYT PEIIAEMbIX 3a]1aH.

TemaTu4deckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIHUIECCTBA YaCO0B, OTBCJICHHDBIX
Ha U3YyYCHHUE KaK/10# TeMblI

7 kJaacce
Homep Copepxanne matepuana | Komu- XapakTepucTruKa OCHOBHBIX
napa- YEeCTBO BUJIOB JI€ATEIEHOCTH
rpaca 4acoB ydeHuka (Ha ypoBHE
y4eOHBIX JIEHCTBUI)
I'nasa |. HayajbHbIe 10 OOBSACHATH, YTO TAKOE OTPE3OK, JIyU, yTOJ, KaKue
reoMeTpuyecKue CBeIeHHs (UTypBI Ha3BIBAIOTCS PABHBIMH, KaK
1,2 [Mpsimas u otpe3ok. Jlyd u 2 CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KH U YTIIHI,
yroia YTO TaKOE€ TpajayC W IpaaycHast Mepa yria, Kakoi
3 CpaBHEHHE OTPE3KOB U 1 YroJ Ha3bIBaeTCs MPSIMBIM, TYIBIM, OCTPBIM,
YTJIOB pa3BEPHYTHIM, UTO TaKOE CepellnHa OTpe3Ka U
4,5 N3Mepenne oTpe3KoB. 3 OuccekTpuca yria, Kakue yribl Ha3bIBAlOTCS
Uzmepenue yrnos CMEXHBIMH U KaKU€ BEPTUKAJILHBIMU;
6 CMexHBIE U BEPTHKAIILHbIC 1 (bopMynUpPOBaTH U OOOCHOBBLIBATH YTBEPKACHHS O
VIIIBI CBOMCTBAX CMEXHBIX U BEPTHKAIBHBIX YTIIOB;
7 [lepriennukynsipHbIC 1 O0OBACHATD, KaKue MPsIMblE HA3bIBAIOTCS
npsMBbIe 1 NepHeHANKYISIPHBIMU; (OPMYIHPOBATH U
Pemenue 3a1au 1 000CHOBEIBATH YTBEP)KJICHHE O CBOHCTBE IBYX
Konrtponbhas padora Ne 1 NPSIMBIX, IEPIIEHANKYISIPHBIX K TPETHEIH;
n300paxkaTh U pacro3HaBaTh yKa3aHHbIE
npocreitie GUrypsl Ha YepTekax; peiarhb
3a/1a4¥, CBA3aHHBIE C STUMH IPOCTEHIIUMHU
durypamu
I'aasa |l. Tpeyroibuuku 17 OOBsACHATD, Kakas GUTrypa Ha3bIBACTCS
1 TpeyroiabHUK 2 TPEYTOJILHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI,
2 IlepBriil mpuU3HaK YIJIBL U IEPUMETP TPEYTONbHUKA, KaKOM
paBeHCTBa 1 TPEYTOJIbHHUK HAa3bIBACTCA PAaBHOOCAPECHHBIM U
3 TPEYTOIHHUKOB 1 KaKoil paBHOCTOPOHHUM, KaKHe TPeyroJbHUKH
[lepieHaUKYISAp K IPIMOM 1 HA3BIBAIOTCS PABHBIMH; H300pakaTh U




o b

Menuanbl, OUCCEKTPUCH U
BBICOTHI TPEYTOJIbHUKA
CaoiicTBa
paBHOOEAPESHHOTO
TpEeyTOJIbHHUKA

Bropoit u TpeTuit
MPHU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB
OKpy>KHOCTB

3aj1auu Ha IOCTPOCHUE
Pemenne 3anau
KonrtponbHas padora
Ne 2

PN W

pacmo3HaBaTh Ha YePTExKaX TPEYTOJbHUKH U UX
3JIEMEHTHI; (POPMYIIHPOBATH M IOKA3BIBAThH TEO-
peMBI 0 IpU3HAKaX PaBEHCTBA TPEYTONbHUKOB;
O0OBSACHSTH, YTO HA3BIBACTCS MEPICHANKYISIPOM,
MPOBEAEHHBIM U3 IAHHOM TOUKHU K TAHHOU
MpsIMOH; OPMYTHPOBATH U JOKA3BIBATH TEOPEMY
0 TEPIEHANKYIISIPE K IPsIMOil; OOBSICHSTS,
KakHhe OTPe3KH Ha3bIBAIOTCS MEIUAHOM,
OMCCEKTPHUCON U BBICOTOW TPEYTOJIHHUKA;
(dbopMyIHpOBaTh U JOKA3bIBATH TEOPEMBI O
CBOHMCTBaX paBHOOEIPEHHOT'O TPEYTOJIbHUKA;
pemaTs 3a/1auu, CBI3aHHBIE C MPU3HAKAMU
paBeHCTBA TPEYTOJILHUKOB H CBOWCTBAMHU
paBHOOEAPEHHOT'O TPEYTOJIbHUKA;
(hopMyIHpPOBaTh OMIpPEAEIeHNE OKPYKHOCTH;
00BACHATH, UTO TAKOE LEHTP, PATUyC, XOpIa U
JUaMeTp OKPYKHOCTH; petiaTh pocTeiime
3aJja4M Ha IOCTpOeHHE (TIOCTPOSHHE yTIIa, PABHOTO
JIAaHHOMY, TTIOCTPOCHIE OUCCEKTPHUCHI yTIIa,
IIOCTPOEHHUE NMEPIEHAUKYIAPHBIX MPSIMBIX,
MOCTPOCHHE CepeANHBI 0Tpe3Ka) U OoJee
CJIOKHBIE 33/1a9H, MCTIONB3YIONINE YKa3aHHbIE
MPOCTEUILHNE; COMOCTABIIATH MOTYyUECHHBIH
pe3yabpTarT ¢ YCIOBHEM 3aJlaul; aHATU3UPOBaTh
BO3MOJXKHBIE CITydan

I'nasa Ill.

IMapajuesbHbIE IPSIMbIE
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1
2

[TapannensHbie MpsIMbIE
IIpusHaku
napaajiebHOCTH ABYX
NPSIMBIX

Axcmoma mapamuieTbHbIX
NPSMBIX

Perntenne 3amau
Kontponbhas pabora Ne 3

[E=Y

=

®opmyupoBaTh onpeeseHne mapauienbHbIX
IMPAMBIX; O6T)$ICH$ITI) C MMOMOIIBIO PUCYHKA, KaKHUC
yIIIbI, 00pa30BaHHBIE NP NIEPECEUCHUHN JIBYX
HPSMBIX CEKYIIEH, Ha3bIBAIOTCS
HAKpECTIEKAIIMMHU, KaKWe OJJHOCTOPOHHUMH U
KaK#e COOTBETCTBEHHBIMH; (HOPMYITUPOBATH H
JIOKa3bIBaTh TEOPEMBI, BEIPAXKAIOLIHE TPU3HAKU
napauyiICIbHOCTH JABYX IIPAMBIX; 06’LHCH$ITB, qToO
TaKoe aKCHOMBI TEOMETPUU U KaKHUe aKCUOMBI
y’K€ HCIIOIb30BAINCH paHee; (OPMYIHPOBATH
AKCHOMY TIapaJlIebHBIX MPSIMBIX U BBIBOAUTD
cieacTBUs U3 He€; PopMyIHpOBaThH

M JIOKa3bIBaTh TEOPEMbI O CBOWCTBAX MapajlieIbHBIX
HPSIMBIX,

oOpaTHbIe TeopeMaM O TPU3HAKaX
NapajiebHOCTH, CBSI3aHHBIX C HAKPECT
JIEKALIUMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHUMH YITIaMH, B CBSI3U C 3TUM
OOBSCHSATH, 4TO TAKOE YCIOBHE U 3aKII0UCHHE
TEOPEMBI, KaKas TeopeMa Ha3bIBaeTcsl 00paTHOM
10 OTHOLICHHIO K JJaHHOU Teopeme; OOBACHATD,
B 4€M 3aKJIIOYAETCS] METOJ] JOKA3aTEIbCTBA OT
MPOTUBHOTO: (POPMYIIUPOBATH U JOKA3bIBATh
TEOPEMBI 00 yIiiax ¢ COOTBETCTBEHHO
TnapajuiCJIbHBIMU U NIEPICHANKYISIPHBIMU
CTOpOHaMM; IPUBOAUTE ITPUMEPHI UCIIOJIB30BAHUA
3TOTO METO/Ia; pelIaTh 3a/1a4u Ha BEIYHCIICHHE,
JI0Ka3aTeNIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C
HapaJuIeIbHBIMHU TIPSIMBIMH

I'naBa V. CooTHOLIEHUS] MEXKTY
CTOPOHAMH H YIJIAMHU

18

DopMyIHPOBATh U JOKA3BIBATH TEOPEMY O CyMME
YIJIOB TPEYTOJIbHUKA U €€ CIECTBUE O BHEIIHEM




TPeYroJbHIKA yTiie TpeYrojdbHHUKA; IPOBOANUTE KIACCH(PHUKALIHIO
1 CyMmMma yTII0B 2 TPEYTOJIBHUKOB 10 yriaMm; GopMyITupoOBaTh U
2 TPEYroJIbHUKA JIOKa3bIBaTh TEOPEMY O COOTHOILICHHUAX MEXKIY
COOTHOIICHHS MEKIY CTOPOHAaMH H YIJIaMH TpeyroJibHUKa (MpsiMoe U
CTOPOHAMH H YTIIaMU 3 00paTHOE YTBEpXKICHUS) U CIEICTBH U3 HEE,
TpEeyroJbHHUKA 1 TEOpPEMY O HEPABEHCTBE TPEYI'OJbHUKA;
3 KonTtponbsnas pabora Ne 4 4 (hopMyIHpPOBaTh M JOKA3bIBaTh TEOPEMEI O
[TpssmoyronsHBIE CBOMCTBaxX NPSIMOYTOJBHBIX TPEYTOJILHUKOB
4 TPEYTOIBHUKHI (IpsAMOYTOJIBHBIN TPEYTOIBHUK € yriiom 30°,
[TocTpoenue MPU3HAKK PAaBEHCTBA MPSMOYTONBHBIX
4 TPEyTOJIBHUKOB); POPMYIHPOBATH ONPEACICHUS
3 PaccTOSHUA OT TOUKH 10 NMPAMOHN, PaCCTOSIHUSA
1 MEXy MapajuielIbHbBIMU NPSMBIMU; PEIIATh
TPEYrojbHHKa MO TPEM 3aa4M Ha BBIYMCIICHHUE, JOKA3aTEILCTBO U
JJIeMeHTaM MIOCTPOEHHUE, CBSI3aHHBIE C COOTHOLICHUAMHU MEXIY
Pemenne 3amau CTOPOHAMH H YIJIaMU TPEYTOJIbHUKA U PACCTOSIHUEM
Konrtponbnas padora Ne 5 MEXAY NapaJUIeIbHBIMU IPSIMBIMU, IIPH
HEOOXOAMMOCTH MPOBOAUTH 110 X0y PELICHHSI
JIOTIOJTHUTENbHBIE TIOCTPOEHHS, COIOCTABIATh
MOJIYYEHHBIH pe3yNbTaT ¢ YCIOBHUEM 3a/1a4H, B
3ajjauyax Ha MOCTPOEHHUE UCCIIEA0BATh BOSMOXKHBIC
ciIydau
IoBTOpenue. Pemenne 12
3agayq
8 kuacce
Homep Conepxxanne matepuana | Komm- XapakTepucTuKa OCHOBHBIX
napa- 4eCTBO BUJIOB AESTEIbHOCTH
rpaga 4acoB ydeHuKka (Ha ypoBHE
y4eOHBIX JIEHCTBUI)
I'naBa V. YeThIpéxyrojbHUKH 14 OOBSCHATH, YTO TAKOE JJOMaHasl,
1 MHOroyrojasHUKN 2 MHOTOYTOJIbHUK, €T0 BEPLIUHBI,
2 [TapamienorpamMm u 6 CME¥KHBIE CTOPOHBI, TUATOHAIIN,
Tparnenus M300paxaTh U paciio3HaBaTh
3 [IpsMoOyronpHUK, 4 MHOT'OYTOJIBHUKH Ha YepTexkax;
pomO, KBaapaT MOKa3bIBaTh AJIEMEHTHI
Pemenne 3amaua 1 MHOT'OYTOJIbHUKA, €r0 BHYTPEHHIOKO
KontponbHas padora No 1 U BHEIIHIOK 00JIacTH;

1

(dhopMynupoBaTh ONpeesieHUE
BBIMTYKJIOT'O MHOTOYTOJIbHHKA,
n300pakaTh U PaclO3HABAThH BBIMTYKIIbIE
1 HEBBINYKJIbI€ MHOT'OYT'OJIbHUKH;
dhopMynHpoBaThH U TOKA3HIBATH
YTBEPKJEHUS O CYMME YTJIOB
BBIITYKJIOTO MHOTOYTOJIBHUKA U CyMMe
€ro BHEIIHUX YTJIOB; OOBSICHSITH, KaKHe
CTOPOHBI (BEPIIVHBI)
YeTHIPEXYTOJIbHUKA Ha3bIBAIOTCS
MIPOTHUBOTIOJIOKHBIMHU; (POPMYIIUPOBATD
OTIpeJIeIeHNsI TapajliesiorpaMma,
TpareIuy, paBHOOSIPEHHON 1
MPSIMOYTOJIEHOM Tparnenu,
psAMOYTOJIFHUKA, poMOa, KBaJIpara;
n300paXkaTh U paclo3HaBaTh 3TU
4eTHIPEXYTOIBHUKN; (OPMYITUPOBATE U




JIOKa3bIBaTh YTBEPKICHUS 00 MX
CBOWCTBAX W MPU3HAKAX; pelaTh
3aJ]laud Ha BBIYUCIICHUE,
J0Ka3aTeIbCTBO U MOCTPOCHHE,
CBSI3aHHBIE C 3TUMH BUIAMHU
YeThIPEXYTOTHHUKOB; OOBSCHSITh, KAKHE
JIBE TOYKU HA3bIBAKOTCS
CUMMETPUYHBIMU OTHOCHTEIHHO
MPSIMOH (TOYKH), B KAKOM CITydae
(urypa Ha3bIBACTCS CHMMETPUIHOMN

I'nasa VI. ILiomaan 14 OOBACHATH, KaK MPOU3BOJAUTCS
1 IImomranp 2 HA3MEpeHue II0IAIeH MHO-
2 MHOT'OyTOJIbHUKA 6 rOyTOJIbHUKOB, KaKHe
[Tnomaau MHOTOYTOJIbHUKH Ha3bIBAIOTCSI paBHO-
3 napajuiesorpaMmma, Tpe- 3 BEJIMKUMHU U KaKHe
YTOJIbHUKA U Tpaneuun 2 PaBHOCOCTABIICHHBIMUY;
Teopema ITudaropa 1 (hopMynMpoBaTH OCHOBHBIC CBOMCTBA
Pemenue 3agau niaomaaeil ¥ BBIBOAUTH C UX IOMOIIBIO
KonTtponbsnas padora Ne 2 ($hopMyIIBI IUIOIIAEH MPSIMOYTOJIBHUKA,
napajuiesorpaMma, TpeyrojibHUKa,
Tpanenuu; GopMyIupoBaTh 1
JOKa3bIBaTh TEOPEMY 00 OTHOIICHUHU
IUIOIIAeH TPEYrONbHUKOB, MMEIOIINX
0 paBHOMY yIiy; GOpMYyIHUPOBaTh U
JoKa3eiBaTh TeopeMy Iludaropa un
o0paTHyIo eif; BRIBOJUTH POpMyITy
I'epona u1st IuIOIIa M TPEYTONBHUKA,
peuaTth 3a7a41 Ha BBIYUCIICHUE
JI0Ka3aTeNbCTBO, CBS3aHHBIE C
(hopMytamMu TuTOIIIAIEH M TEOPEMOMA
[Mudaropa
I'maBa VII. ITogoonbIe 19
TPeyroJbHUKH
1 Onpenenenne mog00HBIX 2 OOBSICHATH IOHSITHE
TPEYTOJILHAKOB MPOMOPIIMOHAIBHOCTH OTPE3KOB; Pop-
2 [Tpu3Haku mogoous 5 MYJIHPOBATH OTpPEeeTeHUs MOT00HBIX
TPEYroJbHUKOB TPEYTrOJIbHUKOB U KO3 dUIMeHTa
Kontponbshas pabora Ne 3 1 nos1o0ust; GopMyIupoBaTh U
3 [IpumeHeHue moxoous K 7 JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUH
JI0Ka3aTeJbCTBY TEOPEM U IUIOIIAAEH NOJOOHBIX TPEYTrOJIbHUKOB,
PEIIeHUIO 3a/1a9 0 TIpU3HAKaxX MOoA00us
4 COOTHOUICHHS MEKTY 3 TPEYTOJIBLHHUKOB, O CpeJIHEH TMHUH
CTOPOHAMH H YTIaMHU TPEYyroJbHHKA, O TIEPECEUCHUH MEIUaH
OpsIMOYTOJIBHOTO Tpe- TPEyroJbHUKA, O TPONOPLHOHATILHBIX
YroJIbHUKA 0Tpe3Kax B IMPSMOYTOJIEHOM
KonTtponbnas padora Ne 4 1 TPEYTOJIbHHUKE; OOBSICHITH, YTO TAKOE

METO Mo00Ms B 3a7a4ax Ha TOCTPO-
eHUe, U MIPUBOJIUTH IPUMEPHI
MPUMEHEHHSI 3TOT'0 METOJIa;
00BSACHATH, KAK MOXKHO HCII0JIb30BATh
CBOMCTBa MOJOOHBIX TPEYTOJILHUKOB B
M3MEPUTENBHBIX paboTax Ha
MECTHOCTH; OOBSICHATH, KaK BBECTH
MOHATHE TTOA00US 151 MPOU3BOJIBHBIX
dburyp; bopMyIHpOBaTEH ONPEACICHUS
Y WLTIOCTPUPOBATH MOHATHS CHHYCA,
KOCHHYCa U TAaHT'€HCA OCTPOTo yria




MPSAMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXKJESCTBO M 3HAUCHHUS
CUHYCa, KOCUHYCa M TaHTeHCA IS
yraos 30°, 45°, 60°; pemats 33124,
CBsI3aHHBIE C IOIO0KMEM
TPEYTOJIBLHHUKOB, JUISl BBIUUCICHUS
3HAYCHUH TPUTOHOMETPHYCCKUX
(GYHKIMI HCITOJIB30BaTh KOMITBIOTEP-
HBIC MPOTrPaMMBI

I'aasa VIII. OxkpyxHocTh

17

1
2

KacarenpHas
OKPY>KHOCTH
LenTpanbHbie U
BIIMCAHHBIC YTJIBI

UYetblpe 3amMeyaTeIbHbIE
TOYKH TPEYTOJIbHUKA
Brnucannas u onucaHHas
OKPY>KHOCTH

Pewenue 3anau
Kontponbshas pabora Ne 5

w

HccnenoBarh B3aUMHOE pacloNOXEHUE
psIMOM U OKPY>KHOCTH;
(dhopMynupoBaTh ONpeaeIcHIe
KacaTeJIbHOU K OKPY>KHOCTH;
(hopMypOBaTh U JOKA3BIBATH
TEOPEMBI: O CBOMCTBE KacaTeIbHOMH, O
MpHU3HAKe KacaTeIbHOH, 00 oTpe3Kax
KacaTeJbHbIX, IPOBEAEHHBIX U3 OJTHOU
TOYKHY; POPMYIHPOBATH TIOHATHUS
LIEHTPAJILHOI'O yTIJla U TPafgyCHON MepbI
IYTH OKPY>KHOCTH; (OPMYJIMPOBATH U
JIOKa3bIBaTh TEOPEMBL: O BHUCAHHOM
yrie, o IpOU3BEJEHUU OTPE3KOB
IepeceKarommnxcs Xopi;
(hopmynrpoBaTh U JOKA3bIBaTh
TEOPEMBI, CBSI3aHHBIE C
3aMc4daTCIIbHBIMHU TOYKaMH
TPEYroJIbHUKA: O OMCCEKTpHCE yTia H,
KaK CJIeJCTBUE, O MEPECCUCHUU
OMCCEKTPUC TPEYTONBHUKA; O
CepeIMHHOM MepPHEHANKYISIpe K
OTPE3KY U, KaK CIEACTBUE, O
nepeCCYCHNU CCPEANHHBIX
MIEPIEHANKYIISPOB K CTOPOHAM
TPEYTOJIbHUKA; O TIEPECEUCHUU BBICOT
TPEeyroJabHUKA; GOPMYITHUPOBATH
ONPEAEIICHUSI OKPY>KHOCTEM, BIUCAHHOU
B MHOTOYTOJIbHUK M ONMIMCAHHOM OKOJIO
MHOTOYTOJIbHHKA; (hOPMYIIUPOBATh H
JIOKa3bIBaTh TEOPEMBI: 00
OKPY>KHOCTH, BHUCAHHOMW B
TPEYroJbHUK; 00 OKPY>KHOCTH,
OIHMCAaHHOM OKOJIO TPEYTOJbHUKA; O
CBOMCTBE CTOPOH ONMMCAHHOTO YEThI-
pPEXYroJpHHUKA; O CBOWCTBE yIJIOB
BIIMCAHHOTO YETBIPEX YTOJIbHUKA;
pemaTh 3a4a4u Ha BbIYMCIICHUC,
JI0Ka3aTeNbCTBO U TIOCTPOEHUE,
CBSI3aHHBIE C OKPYKHOCTHIO,
BIITMCAHHBIMHU U OITMCAHHBIMHU
TPEyroJIibHUKAMU U
YeThIpEXYTOJIBHUKAMU; HCCIIEN0BATh
CBOMCTBa KOH(UTYpALUii, CBA3aHHBIX C
OKPY>KHOCTBIO, C IOMOUIBIO
KOMIIBIOTEPHBIX IPOTPaMM

IoBTOopenue. Pemenne 3a1au




9 kJaacc

Howmep Conepxanne matepuana | Komu- XapaKTepUCTHKa OCHOBHBIX
napa- YeCTBO BUJIOB ACSITEIBHOCTH
rpada 4acoB y4eHHKa (Ha ypOBHE
y4eOHBIX TeHCTBUH)
[ToBTOpEeHUE Kypca reomeTpuu 8 2
KJjacca
I'nasa I X. BekTOopbl 12 DOopMyIHpPOBATH OMPEACICHUS U WIUTIOCTPUPOBATH
1 [lonsaTue BekTopa 2 MOHATHUS BEKTOPA, €r0 AJIUHBI, KOJJTUHEAPHBIX U
2 CrnoxeHue U BBIYUTAHUE pPaBHBIX BEKTOPOB; MOTHBHUPOBATH BBEICHUE
3 BEKTOPOB 4 MOHATUH U ACHCTBUI, CBA3aHHBIX C BEKTOPaMHU,
YMHOXEHHE BEKTOpa Ha 5 COOTBETCTBYIOLIUMH IPUMEPAMHU, OTHOCSILIUMHCS
gucio. [Ipumenenue K (M3UYECKUM BEKTOPHBIM BEJIMUHUHAM;
BEKTOPOB K PELICHUIO MPUMEHSATh BEKTOPHI U ACHCTBUS Hal HUMH IPU
3a1aq 1 PEIICHNU TEOMETPUIECKUX 3a1ad
Konrtponbnas padora Ne 1
I'naBa X. MeToa koopauHat 10 OOBSCHSATH ¥ WILTIOCTPUPOBATH TOHATHUS
1 Koopaunats! BekTOpa 2 MPSIMOYTOJIBHOM CHCTEMBI KOOPIHHAT,
2 IIpocTeitmue 3agauu B KOOpJUHAT TOYKU U KOOPAHHAT BEKTOPA;
KOOpIMHATaxX 3 BBIBOJIUTH W UCIIOJB30BATh MIPH PEIICHUH 3a/1a4
3 VYpaBHEHUS! OKPYKHOCTH (hopMyITBI KOOPIUHAT CEPEIUHBI OTPE3KA, UINHBI
U TIpAMOH 3 BEKTOpA, PACCTOSHUS MEXAY ABYMsSI TOUKAMH,
Pemenue 3a1au 1 YpPaBHEHUS OKPYKHOCTH U MPSIMOH
Kontponbhas pabora Ne 2 1
I'naBa X|. CooTHOLIEHHS] MeXKIY 14 ®opMyIHpOBaTh U UIUTFOCTPUPOBATH ONPEIEICHHS
CTOPOHAMM M YIJIaMH CUHYCa, KOCUHYCa, TAHT'€HCa U KOTaHTreHCa YTIIOB
Tpeyroarnuka. CkajsipHoe ot 0 10 180°; BEIBOIUTH OCHOBHOE
npou3Be/eHle BEKTOPOB TPUTOHOMETPUUECKOE TOKIECTBO U (POPMYJIBI
1 CuHycC, KOCHHYC, 3 MpUBEICHUST; GOPMYIIUPOBATH H JIOKA3bIBATh
TaHTeHC, KOTaHTEeHC yriia TEOpPEeMbl CHHYCOB U KOCUHYCOB, IPUMEHATH UX
2 CoOOTHOIIECHUS MEXAY 6 [IPU PEUICHUH TPEYTOJIbHUKOB; OOBSICHATH, KaK
CTOPOHAMH H yTJIAMHU UCIOJIb3YIOTCSI TPUTOHOMETPHYECKUE POPMYJIBI B
TPEYToJIbHUKA M3MEpUTENLHBIX PadoTax Ha MECTHOCTH;
CkanspHoe 3 ($hopMyIUpOBaTh ONpENETCHUS YIIa MEXKIY
MPOU3BEJIEHUE BEKTOPOB BEKTOPAMH M CKAJSIPHOT'O MTPOU3BEACHUS
Pewenue 3agau 1 BEKTOPOB; BEIBOAUTE (POPMYJTy CKAISIPHOTO
Kontponbnast padora Ne 3 1 IIPOU3BEAECHHUS Yepe3 KOOPIAUHATHI BEKTOPOB;
(dhopmyIMpoBaTs 1 00OCHOBBIBATH YTBEPKICHHUE O
CBOMCTBaX CKaJIIPHOTO TIPOU3BEICHMS,;
HCIIONB30BaTh CKAISIPHOE MPOU3BEJICHHE
BEKTOPOB IIPH PEIICHUH 3a1a4
I'naBa Xll. Jnuna okpy:KHOCTH U 12 ®opMynupoBaTh ONpEAEICHNE TPABIIIBHOTO
IJI0MAAb Kpyra MHOTOYTOJIbHUKA; (OPMYIHPOBATH U JIOKA3bIBATH
1 ITpaBuibHBIE 4 TEOPEMBI 00 OKPYKHOCTSX, ONTUCAHHON OKOJIO
2 MHOT'OYTOJbHUKY J{TnHa 4 MPaBHJIBHOTO MHOTOYTOJIbHUKA M BIIUCAHHOU B
OKPY>XKHOCTH U HEro; BBIBOJIUTH M UCIIOJIb30BATH (HOPMYIIBI IS
IJIOLIAb Kpyra 3 BBIYMCIICHUS IIOIAU IPaBUIBHOTO
Pemienue 3amau 1 MHOTOYTOJIbHUKA, €0 CTOPOHBI U paguyca

Kontponbnas padora Ne 4

BIIMCAHHOH OKPYKHOCTH, pCHIaTh 3aJa4y Ha
IMOCTPOCHHUE ITPABUJIBHBIX MHOT'OYT'OJIbHUKOB,
00BICHITH MOHATUS JJIMHBI - OKPYKHOCTHU U




MJI0LAaAN KPYra; BBIBOAUTH (GOPMYIBI st
BBIUKCIICHUS JJIMHBI OKPY>KHOCTH U JUTMHBI IyTH,
IJIOIIAAM Kpyra U MJIOMAAu KPyrOBOTO CEKTOpa;
OPUMEHSITH 3TU (GOPMYIIBI IPU PELICHUH 3a]a4

I'maBa X

1. IBu:xenus

1
2

TlousTue nBMKECHUS
ITapannenbHblid IEPEHOC U
IIOBOPOT

Pemenne 3anau

N

OOBSACHATH, UTO TaKOE OTOOPaKEeHUE TIIOCKOCTH
Ha ce0s U B KAKOM ClTydae OHO Ha3bIBaeTCS
JBHKEHUEM IIOCKOCTH; O0BSICHATE, YTO TAKOE
ocCeBas CAMMETPUS, IIEHTPAJIbHAS CUMMETPUS,
napaie/IbHbIH IEPEHOC U TIOBOPOT;
000CHOBBIBATH, YTO 3TH OTOOPAKEHUS TUIOCKOCTH
Ha ce0s ABIAIOTCS ABUXKXEHUSIMU, OO0BIACHITH,
KaKOBa CBSI3b MEKJy JBHIKCHHUSIMH U
HaJIOKEHUAMU; HILTIOCTPUPOBATH OCHOBHBIC BUIBI
JIBIDKCHHUH, B TOM YHUCIIE C TOMOIIBIO
KOMIBIOTEPHBIX IPOrpaMM

I'nasa XI
CTEpeOM

V. HavanbHbIE CBENEHUS U3
eTpHUHU

1
2

MHoOrorpaHHUKU
Tena u noBepxHoCTH
BpallleHus

OOBACHATH, YTO TAKOE MHOTOTPAHHHUK, €TI0
rpaHu, péopa, BepIIMHbI, 1UaroHalu, KaKOn
MHOT'OTPaHHHUK Ha3bIBAETCS BBIMYKIIBIM, YTO
Takoe N-yrojbHas npusMa, €€ OCHOBaHHUS,
OOKOBBIE TpaHU U OOKOBBIE pEOpa, KaKas Mmpu3Ma
Ha3bIBAETCS MPSAMOU M KaKasg HAaKJIOHHOM, YTO
TaKOE BBICOTA MPHU3MBI, KaKasi Ipu3Ma Ha3bIBaeTCs
napauleJenuIIeIOM 1 KaKoW napajuieenune
Ha3bIBaeTCS MPSMOYTOIbHBIM; (OPMYITUPOBATH U
00OCHOBBIBATH YTBEPXKIICHHS O CBOWCTBE
IaroHanei napamieiaenunesa u o KBaapare
JUAroHajy NPsIMOYTOJIBHOTO Napaiesienunea;
OOBSICHATH, YTO TaKOE 00bEM MHOTOTPaHHUKA;
OOBSICHATH, KAKOH MHOTOTPaHHHUK Ha3bIBaCTCS
MUPaMHUIOH, YTO TaKOE€ OCHOBaHHE, BEPLIMHA,
0O0KOBBIE TpaHu, OOKOBBIE pEOpa M BBICOTA
MUPaMUJIBL, KaKas MMpaMujia Ha3bIBaeTCs pa-
BUWJIBHOM, 4TO Takoe anodemMa npaBuIbHON
MUPaMUJIBL, OOBSICHATD, KAKOE TEJI0 HAa3bIBACTCS
OWIHHJPOM, YTO TAKOE €T0 OCh, BHICOTA, OCHO-
BaHMsI, pagnyc, OOKOBast IOBEPXHOCTH,
oOpasytomue, pa3BépTka OOKOBOH TOBEPXHOCTH,
KaKuMHU OpMYJIaMH BBIPOKAIOTCS 00BEM U
mIomaab OOKOBOM MOBEPXHOCTH LMIMHAPA;
OOBSICHATH, KAKOE TEJIO Ha3bIBAETCSI KOHYCOM, YTO
TaKoe €ro OCh, BBICOTA, OCHOBaHUE, OOKOBas
TIOBEPXHOCTH, 00pa3yroIIre, pa3BépTka OOKOBOM
MOBEPXHOCTH, KAKUMH (HOPMYIIaMHU BBIPAXKAIOTCS
00BEM KOHYyCa U IO b OOKOBOM MOBEPX-
HOCTH; OOBSCHSTH, KaKasi TOBEPXHOCTh Ha3bIBAETCS
cdepoii U Kakoe TeJI0 Ha3bIBAETCS IIAPOM, UYTO
Takoe paanyc u AuaMeTp cdepsl (mapa),
pacro3HaBaTh Ha PUCYHKAX MPHU3MY,
napaieNenuIe/1, TUPaMuy, WIHHIP, KOHYC,
map

IloBTOpenue. Pemenne
3aga4d. 06 akcmomax
IUIAHUMETPHUHA
HroroBas KOHTpOJIbHAS
pabora Ne 5




KTII mnst 7-9 xmaccoB B OTACNBHBIX (aiinax.
[Ipunoxxenue K mporpamme.

Hopmbl o11eHKH 3HAHMI, YMEHUH M HABBIKOB YYALIMXCH 10 MaTeMaTHKe.
1. Ouenka nucemeHHbIX KOHMPOTBLHBIX PAOGOM OOYUAIOUWUXCA HO MAMEMAMUKE.
OTBeT OLIEHUBAETCS OTMETKOM «5%», €CIIH:
e pa0oTa BBINOJIHEHA ITOJIHOCTHIO;
® B IIOTHYECKUX PACCYKISHHUSIX M 0OOCHOBAHHUY PEIICHHS HET MPOOEIIOB M OMIMOOK;
e B PELICHWU HET MATEMAaTUYECKUX OUIMOOK (BO3MOXKHA O/IHA HETOYHOCTh, OIIMCKA, KOTOpas He
ABJISIETCS CJICACTBUEM HE3HAHUS MM HEMIOHMMAaHMsI yueOHOro MaTepuana).
OtMeTKa «4» CTaBUTCS B CICIYIONINX CIyJasx:
e paboTa BBIMOJIHEHA MMOJHOCTHIO, HO 00OCHOBAHUSI IATOB PELICHHUS] HEAOCTATOYHBI (€CTU
yMeHHe 000CHOBBIBATH PACCYXKACHUSI HE SIBIISUIOCH CIIEHUAEHBIM OOBEKTOM IPOBEPKH);
e JIONMYILICHHI O/IHA OIINOKA WM €CTh IBa — TPU HEAOUETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX
i rpadrkax (ecid STH BUIBI padOT HE SBIBSUTUCH CIISITUATBHBIM 00 BEKTOM IPOBEPKH ).
OtmeTKa «3» CTaBUTCS, €CIIM:
e jomymieHo OoJiee OTHOW OMIMOKH WM OoJiee IBYX — TPEX HEJOUYETOB B BBIKIAIKAX, YEPTEKAX
i Tpadukax, Ho oOyJaromuics o0agaeT 00s3aTeNFHBIMI YMEHUSIMH IO TIPOBEPSIEMOIA
TeMe.

OTMeTKa «2%» CTaBUTCS, €CIIH:

® JIOMyIIEHBI CYIIECTBEHHBIEC OIMUOKH, TOKA3aBIIIHe, YTO 00yJaroIuiics He obmamaer 00s-
3aTebHBIMUA YMEHUSMHU 110 TAHHOW TeMe B MTOTHOM Mepe.

Yuurens MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WIIH OPUTHHAIBHOE
pellIeHue 3a/1a4H, KOTOPBIC CBUICTEIBCTBYIOT O BRLICOKOM MaTEMaTHUESCKOM Pa3BUTHHU O00YYArOIIErOCs;
3a peleHue 0oJiee CI0XKHOM 3a7auu WIIM OTBET Ha 00Jiee CJI0XKHBIN BOMPOC, IPEI0KECHHBIC
o0OyJaromemMycst JOMOIHUTEIHHO TIOCTIe BRITTOITHEHUS UM KaKUX-THOO0 IPYTUX 3aJaHHM.

2. Ouenka ycmHbIX OMEEmO6 00YUAIOWUXCA RO MAMEMAmUKe.

OTBeT OIICHUBAETCSI OTMETKOU «5», €CIIU yUEHUK:

®  TIOJHO PACKPBUI COiepKaHNe MaTepralia B 00beMe, IPeyCMOTPEHHOM IPOTPaMMOi U
YIeOHUKOM;

®  U3JI0XKHII MaTepHaJl TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJB3YsI MATEMATHUECKYI0 TEPMUHOIOTHIO
Y CUMBOJIMKY, B OIIPEICIICHHOMN JTOTHYECKOH ITOCIIe/IOBATEIbHOCTH;

®  NPaBUJILHO BBIMOJHUI PUCYHKH, USPTEKH, IPa(UKH, COMTyTCTBYIOIINE OTBETY;

®  1I0Ka3aJl yMEHUE WILIFOCTPUPOBATH TCOPHIO KOHKPETHBIMH IIPUMEPAMHU, IPUMEHSTH €€ B
HOBOU CUTYyaI[MH [TPH BBITIOJTHEHUH TTPAKTHYECKOTO 3aIaHUS;

® TIPOJEMOHCTPUPOBAI 3HAHUE TEOPUU PaHEEe U3YUSHHBIX COIMMYTCTBYIOUINX TEM,
c(hOpMHUPOBAHHOCTh U YCTOWYHBOCTh HCIIOJIB3YEMBIX TIPH OTBETE YMEHHUI U HABBIKOB; OTBEYAI
CaMOCTOSTENbHO, 0€3 HaBOAAIIUX BOTIPOCOB YUUTEIIS;

e  BO3MOXKHBI OJTHA — JIBE HETOYHOCTH IIPH OCBEIIEHNE BTOPOCTEIICHHBIX BOTIPOCOB HIIN B
BBIKJIAJIKaX, KOTOPBIE YUCHUK JIETKO MCTIPABUII TIOCIIE 3aMEUaHUs yIUTEISI.

OTBeT OLIEHUBAETCS OTMETKOM «4», €CIIu:

®  YJOBIIETBOPSET B OCHOBHOM TPEOOBaHUSIM Ha OICHKY «5», HO TIPY ATOM HUMEET OJIUH 3
HEJIOCTATKOB: B U3JI0KEHUH JIOMYIIIEHBI HEOOJIbIINE MPOOEIThI, HE UCKA3UBIIIEEe
MaTeMaTUIeCKOe COJIepP’KaHne OTBETA; JIOIYIICHBI OJTUH — JIBa HEJI0UETa IIPH OCBEIICHUH
OCHOBHOTO COZICPXKaHUS OTBETA, UCIIPABICHHBIC MTOCIIC 3aMECUaHNS YIUTEIS;

e JIOMyIIEHBI OMMOKa WK OoJiee IBYX HEJOYETOB IMPHU OCBEIICHUH BTOPOCTEIICHHBIX BO- TPOCOB
WJIH B BBIKJIQJIKAX, JIETKO UCIIPABJIICHHBIC MTOCIIE 3aMEUaHUs YIUTEISL.

OtmeTKa «3» CTaBUTCS B CIEAYIONIUX CIIydasX:

e  HEIOJIHO PACKPHITO COACpKaHNE MaTepuala (CoaepkaHrue U3I0KEeHO (hparMeHTapHo, He
BCET/ia OCJIeI0BATENHHO), HO MIOKa3aHo 00Iee MIOHUMaHKUe BOIPOCca U TPOIEMOHCTPHPOBAHBI
YMEHHS, JOCTATOYHBIC JIsl yCBOCHUS IIPOTPAMMHOTO MaTepHaia (OnpeaeIeHbI
«TpeOoBaHUAMY K MATEMATHYECKOM MOATOTOBKE YUYAIIUXCS» B HACTOSIIEH IPOTPaMMe 0
MaTeMaTHKe);



®  UMENUCH 3aTPYAHEHUS WU IOMYIICHbI OIIMOKH B ONPENEICHUH MaTeMaTHIECKON
TEPMHUHOJIOTHH, YePTEXKaxX, BBIKJIAJKAX, UCTIPABIICHHBIE ITOCIIE HECKOIBKUX HABOIAIINX
BOTIPOCOB y4H TEJIS;

®  YYCHHK HE CIIPABWJICS C MPUMEHECHUEM TCOPHUU B HOBOHM CUTYallUW TIPU BBITIOJIHCHUU
MPAKTHYECKOTO 3a/IaHUs, HO BBITIOJHUII 33JJaHHsI 00S13aTeILHOIO YPOBHSI CJIOXKHOCTH T10
JIAaHHOU TeMe;

® TIpY AOCTATOYHOM 3HAHHUH TEOPETHUECKOTO MaTepHasa BEISIBICHA HETOCTATOTHAS
c(hopMHUPOBaHHOCTH OCHOBHBIX YMEHHI 1 HABBHIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIONINX CITydasx:

® HE PacKphITO OCHOBHOE COJIEpKaHUe YUeOHOTO MaTepHuana;

e OOHapy)XEHO He3HaHUE YUCHUKOM OoJbIleli nin Hanbosee BaKHOW YacTH y4eOHOTO
MaTepuana;

e JIOMyIIeHBI OMUOKY B OMPEAETICHIH TOHITHN, TIPH MCIIOIE30BAaHUN MaTeMaTHIEeCKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekKax WX TpaduKkax, B BEIKIAIKAX, KOTOPHIE HE
WCTIPaBIIEHBI TIOCJIE HECKOJBKHIX HABOSIIUX BOIIPOCOB YUUTEIS.

3.06wan knaccugukayus owtudox.

IIpu o1ieHKE 3HAHMIA, YMEHUI U HABBIKOB YUAIIMXCS CJIEAYET YUUTHIBATh BCE OMUOKH (TpyObIe U
HerpyObIe) U HeJJOUETHI.

3.1. 'pyObIMH CUMTAIOTCS OMIMOKYU: HE3HAHHUE ONPEACICHUS OCHOBHBIX IMOHSATHI, 3aKOHOB, MTPABHII,
OCHOBHBIX TIOJIOXKCHHI TCOPHH, He3HAHKUE (POPMYJI, OOIICITPUHATHIX CUMBOJIOB 0003HAUYCHUH BEIMYVH,
eIMHUIL] UX U3MEPECHHS;, He3HAHNEe HANMEHOBAHUN €IWHUI] H3MEPEHUS; HEYMEHHE BEIICTTUTH B OTBETE
TJIaBHOE; HEYMEHHE MTPUMEHSThH 3HAHS, aITOPUTMBI JJISl PEIICHHS 33]1a9; HEyMEHHUE IeJIaTh BEIBOJIBI U
00001IIeHNSI; HEYMEHHUE YUTaTh U CTPOUTH Ipa(UKK; HEYyMEHHUE T0JIh30BAThCS MEPBOUCTOYHHKAMH,
y49eOHIKOM U CIIPaBOYHHUKAMU; TIOTEPsI KOPHS MITH COXpaHEHHE TOCTOPOHHETO KOPHS; 0TOpachIBaHHE
0e3 00BsICHeHNH 0fHOTO U3 HUX; 60 paBHO3HAYHBIE UM OLTHOKH;, BRIYHCIUTEIbHBIE OITHOKH, €CIIH OHU
HE SBJISSFOTCS OIMCKOM; Torndeckue ommoku. 3.2. K HerpyObIM omuOKam ciaenyeT OTHECTH:
HETOYHOCTH POPMYITHPOBOK, ONPEACTICHNH, MOHSATHIA, TEOPHIA, BBI3BaHHASI HETIOJIHOTOM OXBaTa
OCHOBHBIX TPU3HAKOB OTIPENEIAeMOro TIOHATHS HIIK 3aMEHON OJTHOTO - IBYX U3 ITHX IPU3HAKOB
BTOPOCTEIICHHBIMU; HETOYHOCTh Ipa)vKa; HEPALMOHAIBLHBIA METO/I PEIICHUS 3a1a41 WU
HEJI0OCTaTOYHO MPOTyMAaHHBIN TJIaH OTBETa (HAPYIICHUE JIOTUKH, ITOJAMEHA OTACIBHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMH ); HEPAIIMOHAIEHBIE METOIBI PA0OTHI CO CIIPABOYHON U IPYTOi
JTUTEpaTypoi; HEYyMEHHUE pelllaTh 3a7[auH, BRITIONHATH 3a/1aHUs B 00IIEM BUJE.

3.3. Henmoueramu SBNSIOTCS: HepallMOHAJIbHbBIE IPUEMBI BRIYMCICHUH U PeoOpa3oBaHmii; HeOpexHoe
BBITIOJTHEHHE 3aITUCe, YepTexel, cxeM, rpad)uKoB.



