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INOACHUTEJIbBHASA 3AIIMCKA

['eoMeTpusi Kak OIMH M3 OCHOBHBIX PAa3ZCIIOB LIKOJIBHOM MAaTeMaTHKHU,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM W B3aMMHOE pACMOJIOKEHUE, ONUPACTCA Ha  JIOTUYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYyYAIOIIUNCSA YUYUTCS POBOJIUTH
JTIOKA3aTEIIbHBIE PACCYKIAEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUSI, TOKA3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH
pacCyXIeHus «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IIPU3HAKOB,
(dopMyIupoBaTh 0OpaTHBIC YTBEPIKICHHUS.

Bropoi 1enpl0 HU3ydeHUsT TIE€OMETPUM SBIIACTCSA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA IPU PELIEHUN KaK MATEMAaTUYECKUX, TaK U INPAKTUYECKHUX 3aj]1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HayYUThCs
OIpPENEIUTh TEOMETPUUECKYI0 (UIYypy, ONUCATh CIOBaAMM JaHHBIA YEpPTEX WU
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxka JUisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOPAsl, BBIYMCIMTENIbHAS JUHUSA B U3YYEHUH T'€OMETPHHU.
[Ipu pemieHuyn 3amay NPAKTUYECKOTO XapakTepa OO0ydYaroIIMICS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJEIU  PEANbHBIX JKU3HEHHBIX CHUTYyallud, IPOBOIUTH
BBIYMCJICHUS U OLIEHUBATD aJIEKBATHOCTH IOJyYEHHOT'O PE3YJIbTaTA.

KpaiiHe BaXHO MNOJYEPKUBATH CBSI3M T€OMETPUU C JPYTUMU YUYEOHBIMH
peAMEeTaMHu, MOTUBUPOBATh MCIOJb30BaTh ONPEACICHUS] TEOMETPUUECKUX (UTYP
U TOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (U3HKE U
TeXHUKE. OTH CBsI3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBay, «M3mepeHue
F€OMETPUUECKUX  BEIWYMH», «JleKapTOBBl KOOpAMHATBI HAa  IJIOCKOCTHY,
«Bektops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebnom mnane COIIl BL[ «Opnénok» Ha u3ydeHUE Y4EeOHOTO Kypca
«I"'eometpus» orBoautcs 204 gaca: B 7 kinacce — 68 gacoB (2 yaca B HEJIeN0), B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COJIEP)KAHUE BOCIIUTATEJBHOM PABOThHI

7 KIIACC



I[laTpuoTHYeckoe BOCIUTAHME:

— CImocoOCTBOBAaTh M3YYEHHUIO BKJIaJa oOTedyecTBeHHBbIX yuenbix (H.M.
JloGaueBckuii, A.H. KonmMoropos) B pa3BUTHH Kypca Fr€OMETPUH;

— COJIeMCTBOBaTh B TMPOBEICHUM TEMATHUYECKUX YPOKOB, IMOCBAIIEHHBIX
POCCUICKUM Hay4YHBIM OTKPBITUSIM B T€OMETPHUH (HEEBKIUI0BA T€OMETPHS);

— CHOCOOCTBOBAThH PELICHUIO 33/1a4 C UCTOPUUECKUM KOHTEKCTOM (HaIlpuMep,
pacyeThl B apXUTEKTYPHBIX ITpoekTax Poccuu: Xpampl, MOCTHI).

I'paxkianckoe BocnuTaHue

— CIOCOOCTBOBAaTh AaHAJIU3Yy T€OMETPUYECKUX TMPUHIIMIIOB B CTPYKTYype
I'PKIAHCKUX 00BEKTOB (IJIAaHUPOBKA TOPOJIOB, HHMPACTPYKTYpa);

—  CIIOCOOCTBOBATh OOCYKIEHUIO ITHUECKUX ACTIEKTOB IPUMEHEHHUS T€OMETPUHN
B TEXHOJIOTUSX (HAIpUMeEp, TEOMETPHS CITyTHUKOBBIX CHCTEM).

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

— COJCHCTBOBaTh B MOJCTUPOBAHUU 3a7ad, CBS3aHHBIX C COIUAIBHOMN
CHPaBEIMBOCTHIO (paclpeiesicHIe 3eMEIbHbBIX YUYaCTKOB, TUIOIIA U SKUITbS ).

TpyaoBoe Bocnuranue:

— CIocoOCTBOBATh PEHICHUIO MPUKJIAJAHBIX 33a/a4, CBA3aHHBIX C MPOdecCUsIMu
(apxXUTEKTOp, UHKEHED, TU3aHED);

—  COJICMCTBOBATH B MMOCTPOEHUU YEPTEKEN U MOAEIIEH T€OMETPUUECKHUX (PUTYp
(TpeyroapHUKH, TAPAJUIETIOTPAMMBI);

— CIOCOOCTBOBATh aHAMU3y TEOMETPUYECKUX pacyeTax B CTPOUTEIHCTBE
(pacueT yrJoB, miomajaei, 00beMOB).

JcTeTHYeCKoe BOCIIMTAaHUe:

— COJICKCTBOBATh B MCCIICIOBAHUN CHMMETPUU W MPOTIOPIIUU B apXUTEKTYpE,

YKUBOTIUCH, CKYJIBIITYPE;
— CcHocO0CTBOBAThH CO3JIAHUIO TBOPUECKUX MPOEKTOB (OpHAMEHTHI, MO3aUKH) Ha
OCHOBE MPABWJILHBIX MHOTOYTOJIEHUKOB;

— COJICMCTBOBATh AHAIM3Y T€OMETPUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIHBIX

00BEKTaxX.

ILleHHOCTH HAYYHOTO O3HAHMS:

— CHocoOCTBOBaTh M3YyUEHUIO MUCTOPHH Pa3BUTHS TeomeTpuu oT EBxmmma mo
COBPEMEHHBIX TEOPHIA;

— COJEHCTBOBATh B MCCIEJOBATEIHCKUX paboTax MO J0Ka3aTeIbCTBY TEOPEM
(paBEHCTBO TPEYTOJHLHUKOB, CBOMCTBA YTJIOB);

— CIocoOCTBOBATh HABBIKY JIOTHUECKOTO MBIIIJICHUS Yepe3 PEeIIeHue 3a/1a4d Ha
MOCTPOCHUE.

Puznyeckoe BOCIIUTAHKE:

— cnoco0cTBoBaTh (POPMUPOBAHUIO KOMAHIHOM pabOTHI HA OCHOBE pEIICHUS
MaTEeMaTHYECKON OJMMITAAIBI CO CIIOPTHBHBIM YKIOHOM (Pa3BHTHE JIOTUYECKOTO
MBIIIICHUSS W TaMsITh Yydammxcs), (OPMHUPOBAHHE HaBbIKA HACTOWYHMBOCTH,
TPYJO0JIIOOUS U AKTUBHOCTH;



— COJEHCTBOBATh aHAJIM3Y T€OMETPUU B CIOPTHBHBIX OOBEKTaxX (pa3smeTka
UTPOBOTO TOJISA, TPACKTOPHUH JBUKCHHH );

— CHOCOOCTBOBAaTh MOJICIHPOBAHUIO OE30MACHBIX MapLIPYTOB JBIKEHUS C
UCIIOJIb30BaHUEM T€OMETPUIECKUX (puryp.

JIKOJIOTHYECKOe BOCIIMTAHUE:

— CIIOCOOCTBOBAaTh PEIICHUIO 3a/ad Ha ONTHUMH3AIMI0 HCIOJIb30BaHUS
peCypcoB (pacueT IO 3eJICHbBIX 30H);

— conelicTBOBaTh B (GOPMHUPOBAHMS HaBbIKa aHAIM3a TE€OMETPUICCKHUX
napaMeTpoB dKocHCTeM (opma JUCTHEB, CTPYKTYpa JaHAIadToOB);

CTII0COOCTBOBAThH pa3pabOTKU MPOCKTOB MO YCTOMYMBOMY Pa3BUTHIO (TEOMETPHS
COJIHCUHBIX TIaHEJICH, BETPSHBIX U IPYTUX CTAHITHH).

8 KVIACC

IlaTpuoTnyeckoe BOCIIUTAHME:

— pa3BUBaTh UHTEPEC 0OYYAIONIUXCS K UCTOPUU MAaTEMATHUKH B IIEJIOM,
dbopMHpOBaTh Y YYCHUKOB LIEHHOCTHBIE OTHOIICHUS K JOCTHKEHUSM POCCUMCKUX
MaTEMaTHUKOB U POCCUICKON MaTEMaTHUYECKOM MIKOJIBI;

—  3HAKOMHThH OOYYaIONIUXCSl C MCIOJIb30BAaHUEM ITHX JOCTHXKEHUN B NPYTrUX
HayKax M NpuKiIaanbix cepax («Tadmuusl bpagucay. B.M.bpaauc);

—  3aKpeIUIATh y 00Y4aloIUXCs MIPEICTABICHUS O 3HAYCHUU HAYKH U TEXHUKU B
KU3HH POCCHUMCKOTO OOIIECTBa, TYMaHUTAPHOM M COIUATIbHOIKOHOMHYECKOM
pazButuu Poccuun, obecneuennn 6e3onacHoctu Hapoja Poccum u Poccuiickoro
rocyJapcTBa.

I'paknanckoe BocnuTanme:

— (dopMupoBaTh y 00y4aromUXCs TOTOBHOCTh K BBITIOJIHEHUIO O0s3aHHOCTEN
rpakJIaHNHA U peaIu3allii €To TpaB;

—  CIIOCOOCTBOBATh PA3BUTHUIO Y YUYCHUKOB MPEACTABICHUNA O MATEMAaTHUYECKUX
OCHOBax (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp
IpaXKJaHCKOTO OO0IecTBa (HarpuMep, BEIOOPHI, OMPOCHI) B XOJE PEIICHHS 3a/ad,
coJiep KalluX MPOIEHTHI, cpeHee apumMeTuIeckoe, PyHKITUN.

JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

— TOAJACPKUBATh y OOYYAIOIIUXCS TOTOBHOCTh K OOCYXKJICHHIO ITHYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HayKH,
OCO3HAaHUEM BOKHOCTHU MOPAJIBHO-3TUUECKUX ITPUHIIUIIOB B JICSITEIbHOCTH YUEHOTO;

— (opMUpOBaTh y YUCHUKOB HaBbIKa pedIeKCUH, MPU3HAHUS CBOETO IMpaBa Ha
OImMMOKY U TAKOTO K€ MpaBa JAPYroro 4yejoBeKa B XOJI€ PEIICHUS T€OMETPUUECKUX
3a/1au.

Tpyaosoe BocnuTanue:

— CIocoOCTBOBAaTh PA3BUTHUIO y YUYCHHUKOB YBAXKEHUS K TPYIy, pPe3ysibTaTam
Tpyna (CBOEro W APYrux JIOJEW), K TPYJIOBBIM JTOCTUKEHHSIM CBOUX 3EMIISIKOB,
POCCUICKOTO HapoAa;



—  MOAJEPKUBATh y OOYYAIOLIMXCS KEJIAHUSI U CIIOCOOHOCTH K TBOPYECKOMY
CO3UATEIIbHOMY TPYAY B X0JI€ PEIICHUS 3a/1a4;

— ¢opMHUpPOBaTh y YYEHHUKOB YCTAHOBKM HAa aKTHMBHOE YYacTHE B PELICHUH
MPaKTUYECKUX 3a]1a4 MaTEMaTUYECKO HapaBICHHOCTH;

— CHOCOOCTBOBAaTh OCO3HAHUIO OOYYAIOIIMMUCS BaXXHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH JKU3HM JUIS YCHEIIHOM MpOoQecCHOHATbHON
JESATEILHOCTH B XOJI€ BBIMOJTHEHUS MPAKTUYECKUX paboT, copepx aniux ObITOBbIC
3aJlayu, U3MEPEHUSI.

JcTeTHYeCKoe BOCIIUTAHUE:

— Ppa3BUBaATh Y YUYEHUKOB CIIOCOOHOCTH K SMOIIMOHAIBHOMY M 3CTETHYECKOMY
BOCTIPUATHIO MaTEMaTHUYECKUX O0OBEKTOB, 3a/1a4, PEIICHUN, pacCyKICHU,

— CIOCOOCTBOBAaTh  YMEHHIO  OOYyYalOIMMUXCA  BHIETh  MaTEMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE M B OKpyXKaroumeM Mupe (B XOJAe HU3yYeHUs
reOMETPUYECKHX (Uryp),

— CHOCOOCTBOBaTh pPAa3BUTUIO Yy OOYyYaIOUIUXCS MaTeMAaTUYECKOM peun |
MaTeMaTUYECKOW KyJIbTYPhI KaK CpeICTBA ITO3HAHUS MUPA;

LleHHOCTH HAYYHOI'0 NO3HAHUS:

— pa3BHUBaTh y YYEHUKOB ITO3HABATEJIbHBIE HMHTEPECHl B Pa3HbIX 00JaCTIX
3HaHUS,

— ¢dopMHUpoBaTh MPEACTABICHUS OOYYAIOMIMXCA O COBPEMEHHOW Hay4YHOU
KapTHUHE MUPA, O JOCTUKEHUAX POCCUUCKON 1 MUPOBOUN HAYKU U TEXHUKHU;

—  OpHEHTUPOBATh YYEHUKOB B [IEATEIIBHOCTH HAa COBPEMEHHYI) CHUCTEMY
HAyYHBIX TPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHUS UETOBEKA,
PUPOBI U OOIIECTBA;

— ¢dopmHupoBaTh y OO0Yy4YalOIIMXCA MOHUMAHME MATEMAaTUYECKONM HAyKu Kak
chepbl YETOBEUECKON NEATEIbHOCTH, ATAloB €€ pa3BUTUS M 3HAUYMMOCTU IS
pPa3BUTHS LIUBUIN3ALMU B XO/I€ PACIIMPEHHUS MPEACTABICHUI O YUCIaX;

— 1oOyX/IaTh YUEHUKOB K OBJIAJCHUIO SI3IKOM MAaTEMATUKHA U MATEMaTHYECKOM
KYJbTYPOU Kak CpeICTBOM MTO3HAHUS MUPA;

— TIOMOTraTh OBJIaJI€BATh MPOCTEUIIMMU HABBIKAMH HCCIIEA0BATEIbCKOM
JEATEIIbBHOCTH B XOJI€ U3YUCHHUS CIIOKHBIX OYKBEHHBIX BBIPAKEHUN;

—  CHOCOOCTBOBaTh MNPUMEHEHUIO HABBIKOB HAOJIOJCHUI, HAKOIUICHUS U
CUCTEMATHU3aLMH (PAKTOB, OCMBICIICHHUIO OMBITA B PA3HBIX 00JIACTSIX MO3HAHUS,

— ToMoraTh  OOydYarolmuUMCsl ~ OBJaA€BaTh  MPOCTEUIIMMU  HaBbIKAMU
UCCJIEIOBATENBCKOW AECATENBHOCTH B XOJAE JI0OKa3aTEeNIbCTB TEOPEM U PELICHUS
reOMETPUYECKUX 3a]ay.

Puznyeckoe BOCIIUTAHUE:

— pa3BUBaTh T'OTOBHOCTh YYaIl[UXCsl MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B
MHTEpecax CBOETO 310POBbS;

—  (GopMHUpPOBaTh MOTPEOHOCTH y yUAIIUXCS BEJACHHS 3I0pOBOTo 00pasa KU3HU
(3mopoBoe TMTaHWe, cOATAaHCUPOBAHHBIM PEKUM 3aHSITHH W OTABIXA, PETYJspHAas



(l)I/IBI/I‘-IeCKaﬂ aKTI/IBHOCTb) B XO0I¢€ peHIeHI/IH 3ajaay, coz[epncamnx O6BIKHOBCHHBI€
apoou;

—  (opMupoBaTh HaBBIKK peduieKcun 00yJaromMXcsl, IPU3HAHUS CBOETO IIpaBa
Ha 0HIH6Ky M TaKOTI0 K€ IIpaBa APpYyroro 4C¢JI0OBCKa

IKOJOTrHYECKOE BOCIIUTAHUE:

—  CHOCOOCTBOBaTh PAa3BUTHIO Yy YYAIIHUXCA OPHEHTAIMM HA COBPEMEHHYIO
CUCT eMy Hay‘IHBIX HpCI[CTaBJ'IeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMepHOCT51X pa3BI/ITI/IH
YyeJIoBeKa, MPUPObl U OOIIECTBA;

- CHOCO6CTBOBaTL Pa3BUTHUIO ITIOHUMAHHWA MaTeMaTUUYECKOMI HAaYKH KaK C(i)epI)I
YeJI0BEUECKOU ACATCIIBHOCTHU

— OpI/IeHTI/IPOBaTB 06y‘—IaIOHII/IXC$I Ha HpI/IMeHeHI/IC MATCMATHYCCKHUX 3HaHHﬁ I
perieHus 3a71a4 B 001aCTH COXPAHHOCTH OKPYIKAIOIIEH CPEIbI;

— yLII/ITB o6yqa}om1/1xc;1 HH&HI/IPOBaTB HOCTyHKI/I U JOaBaTb OLOCHKU HX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

— CHOCO6CTBOBaTI> OCO3HAHHUIO YYCHUKaMH FJIO63JII>HOFO XapaKkTepa
SKOJIOTHYCCKHUX HpO6JI€M 51 HYTeﬁ HUX PpCUICHUA.

9 KJIACC

IIaTpuoTHYeckoe BOCIUTAHME:

— cnocoOcTBOBaTh (POPMHPOBAHUIO YYBCTBA TOPAOCTH 3a JIOCTHXKEHUS
POCCUICKON HAyKU: N3yYEHUE BKJIaJ]a POCCUNCKUX YUEHBIX B Pa3BUTHE TPUKIATHOM
reoMeTpuH (MpakTUYEeCKUe 3a/1a4M 110 HaBUTalliu, CBsI3aHHbIE ¢ uMeHeM JI. Diinepa;
OPUJIOKEHUST BEKTOPOB B (U3MKE U TEXHHUKE, pa3BUBa€Mble POCCUICKUMU
WH)XCHEpaMH); aHaju3 TeOMETPUU TPAIAUIMOHHBIX PYCCKUX MOCTPOEK (pacuer
YIJI0B HAaKJIOHA KpbIII HM30bl, CUMMETPUS B JCPEBSIHHOM 30/4YE€CTBE); pELICHHE
OPAKTUUECKUX 3aJad, CBS3aHHBIX C OJaroycTpoicTBOM TEppPUTOPUH (pacuer
IUIOLIAAN M MEepUMETpa LIKOJIBHOTO ydacTKa JJIsl O3€JI€HEHUs, NMPOEKTUPOBAHUE
ONTUMAJIBHOM (hOPMBI KITyMOBI);

— Ccnoco0OCTBOBATH Pa3BUTHIO HUCTOPUIECKOU naMsTH y
oOy4JaronmMxcs: peueHue 3ajad Ha METOJ KOOPAMHAT, CBA3aHHBIX C KapTaMHu M
IUIAHAMU MCTOPUYECKUX Cpa’keHUM (OIpeniesieHHe pacCTOSHUN MEXy MyHKTaMHu,
pacuer IUIoLaaen); aHaiau3 MpornopLUUid U TeOMETPUUYECKUX (OpM MaMSATHUKOB U
mMemopuanoB BOB (pacueT BbICOTHI 10 TE€HH, ONpeAeIeHUE TUIIA TPEYTOJbHUKA T10
CTOpPOHAaM OCHOBaHMUS);

— ¢cnoco0CTBOBAaTh OCO3HAHUIO 00YYaAIOIIUMHUCS POJIM MATEMATHUKH B Pa3BUTHHU
U YKpeIUIeHMH COBpeMeHHONl Poccuu; aeMoHcTpanus pojid TE€OMETPUU B
COBPEMEHHBIX  POCCHUHCKMX  TEXHOJOTHUAX  (MCIOJIb30BaHHUE BEKTOPOB B
KOMITbIOTEpHOU Tpaduke u HaBuranmoHHbix cucremax ['JIOHACC, npumenenue
TPUTOHOMETPUH B CTPOUTEIHCTBE BBICOTHBIX 3JaHW W MOCTOB (Ha MpuUMepax
POCCUHCKUX 00BEKTOB), pacueT Iiomaaen At 3PEeKTUBHOTO 3eMJICTIONb30BAHUS
B CEJIbCKOM XO35HCTBE).



I'paxxnanckoe BociuTaHue:

— co3/laBaTh  YCJOBHSL JJii  Pa3BUTHUS  KPUTUYECKOTO  MBIIUICHUS U
MPOCTPAHCTBEHHOI'O0 aHaIM3a Yy OOYy4YalolUXCs MPU PACCMOTPEHUU COLMAIBHBIX
OOBEKTOB: M3yu€HHUE MaciuTada, MJIAHOB MECTHOCTH M KapT, pacueT pealbHBIX
paccTosTHUM U IUIOUIaie 0 HUM, aHAJIM3 TOYHOCTH U BO3MOKHBIX MCKaXXEHUU B
KapTorpaduueckux npeacTaBieHusx (Hanpumep, B CMU, HaBuraropax) — TeMBbl:
«[Tomobue puryp», «Pemenne TpeyroabHUKOBY, «[Inomaau Guryp»;

— cmocoOCTBOBaTh (HOPMHUPOBAHUIO TMOHWMAHUS IIKOJLHUKOB MPUHITUIIOB
CIPABEAJIMBOTO PACHPEAEICHUS U COLUAIBHON F€OMETPUN: MOJCIIMPOBAHUE 3a1a4
Ha JICJICHUE TEPPUTOPHI (YUaCTKOB), pECYpCOB WJIU MPOCTPAHCTBA PaBHBIMU, WU
MPONOPIMOHATILHBIMU JOJSIMUA C MCIIOJIb30BAHUEM CBOMCTB IUIOIIAJIEH, MOI00MS
WM BEKTOPOB — TeMbl: «[Inomanu ¢purypy, «[logodue dburypy», «Bekropbi»;

— pa3BUBATh MPEJCTABICHUE y OOYYAIOMIMXCS O MaTeMaTHYECKUX OCHOBAX
OpraHu3ald OOILIECTBEHHOIO NPOCTPAHCTBA M HMH(PPACTPYKTYPHI: pEILICHUE
MPaKTUYECKUX 3a/7a4 Ha pacyeT ONTUMAaJIbHBIX MapHIpyTOB (KpaTd4aliux MmyTei),
pa3MeleHrus 00beKTOB (LIEHTPOB MAcC, PaBHOBECHS ), IIJIAHUPOBAHMS TEPPUTOPUIA
(mapxoB, MUKPOPAMOHOB) C KCMOJIb30BAHHEM KOOPJAMHATHOTO METOJIa, CBOMCTB
BEKTOpPOB U (uryp — Tembl: «Metoa koopauHat», «BekTops», «lIpaBunbHbie
MHOTOYTOJIbHUKWY, «J[JTMHA OKPY>KHOCTH M IUIOIIAb Kpyray;

— CIMOCOOCTBOBaTh OCO3HAHMIO JIMYHOM M KOJIJIEKTUBHOW OTBETCTBEHHOCTHU
IIKOJIbHUKOB 33 PallMOHAIBHOE HCMOJIb30BAHUE MPOCTPAHCTBA U PECYPCOB UEPE3
peleHne 3aJad Ha pacdeT IUIom@aae M 0O0BEMOB MPUPOJIHBIX OOBEKTOB WU
TEPPUTOPHI, TMOISKANUX OXpaHe, ONTUMHU3ALUIO pPa3MEIICHUs OO0BEKTOB
(HanpuMep, pacyeT MHUHUMAIbHOTO OTpa)XAeHUs ydacTka, 3(P(EeKTUBHOE
UCIIOJIb30BAaHUE TUIOUIAAM), AHAJU3 TEOMETPUYECKHX ACHEKTOB SKOJOTMYECKHX
npoOsieM (HampuMep, pacueT 30H 3arpsi3HeHHs1) — TeMbl: «lliowaou gueypy,
«Ilooobue gueyp», «Memoo koopounamy.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

— CMocOOCTBOBATh MPUOOIICHUIO OOYYAIOMIMXCS K KYJIBTYPHOMY HACIEIUIO
Poccuu: ananms reoMeTpuyeCcKruX 3aKOHOMEPHOCTEN B MIPABOCIABHON apXUTEKTYpE
(pacyeT yryioB, MPOMOPIIMI KYTOJOB M apOK XpaMOB Ha IulaHax U doTorpadusix);
U3yYEHUE TEOMETPUM HAIMOHAJIBHOTO OpPHAMEHTA B BBIINIMBKE WJIM KOBKE
(cummeTpusi, TapaJIeIbHBIA TEPEHOC, MOBOPOT); PacyeT MapaMeTpoB OOBEKTOB
KyJbTYPHOTO Hacyienus (IJIMHa OTpajbl apKa, TUIONaab HCTOPUIECKOM TUIOIIA N );

— cmoco0cTBOBaTh (HOPMHUPOBAHUIO BHYTPEHHEHN TUCIIUTIIIMHBI U CTPEMIICHHS K
HCTHUHE Yepe3 aKKypaTHOCTh U TOYHOCTh T'€OMETPUUYECKUX MOCTPOEHUM, CTPOTrYIO
MOCJIEIOBATEIPHOCTh B JIOKA3aTEIBCTBE TEOPEM, OO0S3aTENbHYI0 TMPOBEPKY
BBIYHCIICHUA W JIOTUYECKUX IIIaroB, OCO3HAHUE TOCIEJCTBUN HEOPEKHOCTH B
pacuerax (HampuMep, B CTPOMUTENIBCTBE, HABUTALlMU) — TEMbI: Bce pasdensi,
ocobernno « CoomHouienust  mpey2onvhukey, « Bekmopol», « Memoo koopounamy,

— pa3BuUBaTh CIIOCOOHOCTh Yy OOYYalOIIUMXCS K CONEPEKUBAHUIO U
B3aMMOMOJIZIEP’)KKE B MHTEIUVIEKTyaIbHOM TPYJIe YEPE3 COBMECTHOE IPEO0JICHHE



TPYAHOCTEH TIPH JI0KA3aTEILCTBE CIOXKHBIX TEOPEM WIIH PEIICHHH HECTaHIaPTHBIX
3aa4, TOONIPEHHE OOBSICHEHUsS Marepualia OTCTAIOIMIUM OJHOKIACCHUKAM,
00CYXKCHHE Pa3INIHBIX CITIOCOOOB PEUICHHUS C YBAKCHUEM K HAMIEHHOMY IPYTHMH
MyTH, B TOM YUCJIE U TIpH MOATOTOBKE K OI'D — TeMbl: « Peuterue mpeyoibHuKosy,
«/leudsicenusy, «llnowaou ucypy»,

— ¢gopMupoBaTh y OOy4YaIOMMXCA OCO3HAHHOTO TMOHUMAaHUS IIEHHOCTHU
TapMOHHHM M COPa3MEPHOCTH B OKPYXKAIOIIEM MHPE W JIMYHON JKU3HH: aHAIIU3
ACTETHKH TEOMETPUYCCKUX (OpM B MPUPOAC (CHEKUHKH, COTHI) M HCKYCCTBE,
IOHMMAaHHE POJM TPOIOPIUH (30JI0TOE CEYCHHE) W CUMMETPHH B CO3JIaHUHU
IIPEKPACHOTO, PEIICHHE 3a/1a4 Ha ONTUMAJIBHBIC C TOYKU 3PSHUS TapMOHUU (DOPMBI

u pasMepel — TeMbl: "Ilodobue ueyp”, "llpasunvHvie muocoyeorLHUKU",
"Jleuorcenus".

IKO0JIOTNYECKOe BOCTIUTAHUE:

— CIocoOCTBOBATH (bopMHUPOBAHUIO AKOJIOTUYECKOM

OTBETCTBEHHOCTHU: PEIICHUE 3aJay Ha BBIYUCIICHHE IUIOMIAJEH CIOXKHBIX (UTYp
(Y4acTKOB Jieca, TapKoB, BOJOOXPAHHBIX 30H); pacueT 3P PEeKTUBHOCTH pa3MEIICHUS
COJIHEYHBIX IMaHEeJIel Ha KPBIIIaxX 3aHUM (OMpeeeHre yria MaJeHus COJTHEYHBIX
Jy4eH, IIIOIAI TOCTYIHOW MOBEPXHOCTH); MOJICIMPOBAHUE ONTUMAIBHBIX (POpM
TEIUTUL] 1711 MUHUMU3ALUH TeIUIONOTEPH (CBA3b IUIOIIAIN TOBEPXHOCTH U 00bEMA);

— pa3BUBaTh YMEHHUE OLIEHUBATh pecypcodPPEeKTUBHOCTh U BO3ZCICTBHE Ha
cpeny y oOydarolmuxcsi: NMPOCTPAHCTBEHHBIE PACUEThI IPU PEUICHUM 33Jad Ha
ONpE/ICICHNE MUHUMAJIbHOW UIMHBI OTPaKACHUSL NIl OXPaHSEMOW TEpPUTOPHH,
pacder oObeMa rpyHTa MpH PEKyJIbTUBALIUU 3€MEIb UM 00BbEMa BOJbI B BOJIOEME,
ONTHUMM3ALMIO IUIOMIAJA 3aCTPOMKM C COXPAaHEHUEM 3€JIEHBIX 30H, pacyeT
HEOOXOJUMOW IUJIOUIaJM  JIECOMOCATOK JJii  KOMIIEHCAIlMM  BBIOPOCOB  —
tembl: «I[lmomaaun duryp», «Imuna oxpyxknoctu. Ilnomans kpyra», «OO0beMbl
Tem», «MeTosl KoopAruHAT» (pacueT pacCTOSTHUM, IITOMIaAeH);

— CMoCcOOCTBOBATh dbopMUpOBaHUIO y 00yyaroImmxcs HaBBIKOB
MPOEKTUPOBAHUSI FIKOJIOTUYECKU COAIaHCUPOBAHHOM Cpe/ibl YeEpe3 MOJEIUPOBAHUE
ONTUMAJIbHBIX (KpaTyallIMX, HAMMEHEE Pecypco3aTpaTHbIX) TPAHCIOPTHBIX
MapHipyToB IS MHHUMHU3AIMK BBIOPOCOB, TUIAHUPOBAHUE PACIOJIOKCHUS
OOBEKTOB (KOHTEHHEPHBIX IUJIOLIAJ0K, HWCTOYHUKOB OHHEPrHUH) C YyYETOM
MUHHAMAJIBHOTO BO3JECHCTBHSA Ha JKWIYK0 30HY U INPHUPOAY C HCIIOJIB30BAHUEM
KOOPJIMHAT U BEKTOPOB, MTPOCKTUPOBAHKE DJIEMEHTOB "3eJIeHON" MHPPACTPYKTYpHI
(KITyMOBI, TOKIEBBIC CAJIbI) C UCTIOIH30BAHUEM CHMMETPHUH U MPABWIBHBIX (POPM —
Tembl: «Metosy  koopauHat»,  «Bekrope»,  «JIBmkeHus»  (CUMMETpHS),
«IIpaBUJIbHBIE MHOTOYTOJIbHUKNY;

— CHOCOOCTBOBAaTh OCO3HAHUIO CBSI3M MATEMATUKH C MPUPOJION: M3yUEHUE
reoMeTpudecKux (hopm B pupo/ie (COOTHOIIEHUE CTOPOH JIUCTHEB, YTIIIbl BETBICHUS
JIEPEBBEB — CBS3b C MPOIMOPILMIMH); PEIICHUE 3a7a4 Ha 0100He Jisl ONpeIesIeHus
BBICOTHI JIEpEBa WM IIUPUHBI PEKHU.

Tpynosoe Bocnuranue:



— CnocoOCTBOBATh (POPMUPOBAHUIO YMEHHUS NPUMEHSITh T€OMETPUUECKHUE
3HAHMS JJIs PEIICHUs MPAKTHUYECKUX 3a/lad B TEXHMYECKHMX W IPOEKTHBIX
npodeccusix: pacyeThl IJIOMIAeH MOBEPXHOCTEH M O0BEMOB MpPH IIAHUPOBAHUU
peMoHTa (MOKpacka CTEH, YKJIaJKa IUIMTKH), OMpENeIeHHe JJIMHBI MaTepuajoB
(TpyOOTIIPOBOJI, OTpaXKJieHKE), UCIIOIb30BaHUE MaciiTaba ¥ MoJ00us IS YTCHHS
yepTexKed U cXeM, XapakTepHbIX i 3aaanuii OI'D Ha paboTy ¢ MJIaHOM MECTHOCTHU
wi n3o0paxkenueM — Temsl: «[lnomanu duryp», «Ilogodue duryp», «Pemenne
TPEYTOJIbHUKOBY;

— TIPUBUBATh HABBIKM aKKypaTHOTO, CTPYKTYPUPOBAHHOTO M PAlMOHAIBHOTO
oopMIIEHUS pEIIEHNH KaK OCHOBBI TPYIOBOM JUCIMIUIMHBI Y IIKOJIBHUKOB Yepe3
TpeOOBaHKE YETKOr0, 000CHOBAaHHOTO MUCbMEHHOTO O(hOPMIICHHUSI TOKA3aTEIIbCTB U
BBIYMCIICHUM B TeTpaasx U Ha mpoOHbIX OI'D B COOTBETCTBUM C KPUTEPHUSMU
OLIEHMBAaHUs1, ONTUMAJILHOTO BBIOOpa METOJIa pelIeHUs, yMeHue paboTaTh B mapax
U Ipynnax Mpu BBIIOJHEHUU MPOEKTHBIX 3aJaHuil (M3MEpEeHHUE TEPPUTOPUH,
CO3/laHuE IUIaHa).3()(EKTUBHOTO pACIPENETICHUs] BPEMEHU Ha BBIINOJHEHHE
reOMETPUYECKHX 3a1aHuM sk3aMeHa — tema «llosropenne. [loaroroska k OI'D»;

— TOAYEpPKHUBATh BOCTPEOOBAHHOCTh MPOCTPAHCTBEHHOI'O MBIIUICHUS H
TOYHOCTH PacueToOB B COBPEMEHHOM TpPYJE Ha NPUMEpPE pelIeHUs 3a1ad U3 OaHKa
OI'D, TpeOyronmx BBIYMCICHUS PEANbHBIX PACCTOSHUN MO Kapre (macmrad),
IIoNIaied y4acTKOB HEMpaBWIbHON (GopMbl (pa30MeHHEe Ha TPEYroJbHUKH),
OIpE/IENICHUS YIJIOB (CTPOUTEIBCTBO, HABUTALINS ), AEMOHCTPUPYS, KaK 3TU HaBbIKU
HEOOXOJMMBbI B CTPOUTEIBCTBE, AU3aiiHE, JOTMCTUKE, T€0Ae3Ul — TeMbl: «MeTron
KoopAuHAT», «BekTopsl», «Pemienne TpeyronbHUKoBy, «Ilnomaau guryp»;

— BOCIIUTHIBATh y OOyYarolMXCsi HAaCTOWYMBOCTh M YMEHHE ILJITAHUPOBATh
NEUCTBUS TPU PEIICHUH KOMIUIEKCHBIX TIE€OMETPUYECKHX MpoOsieM uepes
MIPEOJI0JICHUE TPYAHOCTEH B JOKA3aTEIbCTBE MHOIOIIATOBBIX TEOPEM, PEUICHUU
HECTaHJAPTHBIX IUIAHUMETPUYECKUX 3adad (ocoOeHHo u3 BTopod yactu OI'D),
TpeOYIOIIKX IMOCIEA0BATENLHOIO MPUMEHEHHSI HECKOJIBKUX CBOMCTB U TEOPEM, U
00s3aTeNbHOE IOBEEHUE PELICHMS [0 JIOTHUECKOTO 3aBEPIIEHUS — TEMBI: BCE Kypca
reomeTpuu U ocodenHo «IloBropenue. [Togroroska k Ol D»;

— pa3BUBaTh CIOCOOHOCTh K CHUCTEMAaTH3allMM T€OMETPUYECKHX 3HAHUU U
3¢ (HEKTUBHOMY IJIAHUPOBAHUIO MPH MOATOTOBKE K UTOroBoi arrectanuu (OI'D mo
MaTeMaTHKe) yepe3 OOY4YeHHE COCTaBIICHHUIO CXEM-KOHCIEKTOB MO KIIHOYEBBIM
TeMaMm (Teopembl, CBOWCTBa, GOpMyJbl IUIONIA/IeH), OTpabOTKYy HaBbIKa
pacupeneneHuss BPEMEHM Ha pPELICHUE 3aJaHui pa3HbIX TUIIOB W YpPOBHEH
CJIO)HOCTH BO BpeMs TpeHUpOoBOUYHBIX OI'D, aHAIW3 TUMHYHBIX OIITUOOK.

JcTeTHYECKOe BOCIIMTAHUE:

— pa3BuBaTh y OOy4aromuxcs CIOCOOHOCTh BHJETh TapMOHHIO U
COBEpIIEHCTBO TE€OMETPUYECKUX (OPM U 3aKOHOB Yepe3 H3YUCHHE CBOMCTB
CUMMETpuHU (OceBasi, LEHTpaJibHas, IOBOPOTHas) B (UIYpax, BOCXHILECHHUE
CTPOMHOCTBIO M KpacoTOM JOKAa3aTeJbCTB KIKOYEBBIX TEOpPEM (HAmpUMep, O
CBOMCTBAaX OHMCCEKTPUCHI WJIM MEAHWaHbl), OCO3HAHHE JCTETUKH MPOMOPIHiA
«30JI0TOTO CEYEHHS» B MIPAMOYTOJIBHOM TPEYTOJIBHUKE U €r0 MPOSIBIEHUI — TEMBI:



«/IBmwxenns», «OKpyXHOCTH», «COOTHOIICHUSI B TpeyrojbHuKe», «lIpaBuibHbIC
MHOTOYTOJIbHUKI;

— BOCIIUTHIBATH  YYBCTBO  HWHTEJUIEKTYaJbHOTO  YAOBIETBOPEHUS
oOy4JarommMxcss OT HU3SMIHBIX M TOYHBIX pEUICHUH Yepe3 MOOIIpPEeHHe IOoucKa
KpaTyaiimmx M HauOoJiee JIOTMUHBIX MyTeW OKa3aTelbCTBA TEOPEM M PEIICHUS
CJIOKHBIX TUIAHUMETPUYECKHUX 3a/1ad (0coOeHHO u3 BTOpoil yactu OI'D), 1eHUTH
JAKOHUYHOCTh M YETKOCTh OOOCHOBAHWM, KPacoTy MOCTPOCHH, MPUBOIAIIMX K
HEO0>KHJIaHHO IPOCTOMY OTBETY —
TeMbl: «OKPYKHOCTBY, «HeTbIpexyronbHukm», «Ilmomanu ¢buryp», «Merox
KoopAuHAT» (mpu noarotoske k OI'D);

— pa3BUBaTh yMEHHUE BHUJIETh IMPOSIBICHUS T'€OMETPUUYECKON KpacoThl B
OKpYXaIOIlleM MHUPE M HCKYCCTBE: Uepe3 aHallu3 CUMMETPUU B apXUTEKTYPHBIX
COOPY)KEHHUAX (BKJIIOYAasi PYCCKUE XpaMbl), OpPHAMEHTax pa3HbIX KYJIbTYP,
OPUPOAHBIX OO0BEKTaX (KPUCTAIUIBI, I[BETHI), HM3YYEHHE POJM MPaBUIbHBIX
MHOTOYT'OJIbHUKOB U OKPYKHOCTEH B TU3aliHEe, 00CYKIEHUE T€OMETPUUECKUX OCHOB
MEePCIIEKTUBBI B KUBOIIUCHU — TeMbl: «/[Bmwkenusy, «[IpaBuibHbIE
MHOTOYTOIBHUKI», «OKPYKHOCTBY, «Ilomobue dpurypy;

— (dopmupoBarh  KyJabTypy TrpadUyecKkoro NpeACTaBICHUS HUIEed U
pElIeHMil: uepe3 TpeOOBaHME AKKypaTHOCTHM, TOYHOCTM W  HAISAHOCTU
reOMETPUYECKUX TIOCTPOCHUM MPU PEIICHUH 3a/1ad (B TETPaIsiX U HA YEPHOBHKAX
OI'9), acrernueckoe 0hopMIIEHHE MTPOEKTOB, CBA3AHHBIX C T€OMETpUEH (MaKeThl,
IPE3CHTAlUA O CUMMETPUU B HMCKYCCTBE), MOOLIPEHHUE TBOPYECKOTO MOJAXOJa K
BHU3YyaJIM3allMU T€OMETPUUECKUX 3aBUcUMOCTeN — TeMa «lloBTopenue. I[loaroroBka
kK OI'D» (akueHT Ha oopMIIeHUE 3371a4 C IOCTPOCHUSIMH).

PDuznyeckoe BOCIIUTAHUE:

— CmocoOCTBOBATh (POPMUPOBAHUIO y OOYYAIOLIUMXCS YMEHHUS NPUMEHSThH
3Hanus Juist 300K: pacuer yriioB HaKJOHa JIECTHUIIBI 1711 0€30MacHOI0 noabema (¢
UCIIOJIb30BAaHUEM TPUTOHOMETPHUM); OMPEIEICHHE ONTHUMAIBHOIO yria Opocka B
OackeTOOJie WM TPAGKTOPUM Msya (METOJ KOOPAMHAT, BEKTOPbI); pacyeT
NepUMeTpa U IUIOIIAAN CIOPTUBHOW IUIOIIAIKHU JJisi BBIOOpA MOKPBITHS;, aHAIIN3
re€OMETPUH BEJOCHUIIETHOM pambl ¢ TOUYKH 3pEHUSI yCTOMYMBOCTH;

— crmocoOcTBoBaTh  (pOpMHpOBAHWIO Yy  OOyYarOmUXCS  KOMAaHJIHOTO
JyXa: MPOBEACHUE MATEMATHYECKUX KBECTOB C T€OMETPUUYECKHMH 3alaHHUSIMU Ha
MECTHOCTH (TIOMCK OOBEKTOB 110 KOOPAMHATAM, U3MEPEHUE PACCTOSIHUMN); pellieHne
HECTaHJApTHBIX T€OMETPUUYECKHUX 3a/lay C dJEMEHTaMU (DPU3UUYECKON aKTUBHOCTHU
(Hanpumep, NOCTpOeHUE (PUTYPBI BCEM KIIACCOM C MIOMOIIBIO BEPEBKH);

— CMmoco0CTBOBaTh (POPMUPOBAHUIO Y OOYUAIOITUXCS HABBIKOB TOJIJICPKAHUS
paboTOCIOCOOHOCTM M OCaHKM BO BpeMsl HMHTEHCHBHBIX  YMCTBEHHBIX
Harpy30K: 4epe3 HAalOMHMHAHMS O BaXXHOCTH CMEHbl 1O3bl, KOPOTKHX
(GU3KYIBTMUHYTOK JJISi CHSTHSI CTaTUYECKOTO HAmpspKeHUs (0COOEHHO BO BpeMms
JUTUTEIBHBIX ITOATOTOBUTENBHBIX 3aHATHH K O D), opranusamuio pabodero Mecra ¢
TOYKH 3PEHUS IPrOHOMUKH (YTJIbI 0030pa, pacCTOSIHUS 10 yueOHHUKa, MOHUTOPA);



— BOCIIUTHIBATh CTPECCOYCTOMYMBOCTh U KOHCTPYKTHMBHOE OTHOLIEHUE K
TPYJAHOCTSIM B TMepHoJl MOAroToBKU K OI'D uepe3 00ydeHue MOITaHOMY aHAIU3Y
CIIOXHBIX TEOMETpPHUECKMX 3aj1ad (pa30uMeHue Ha T0/3a/]auu), pa3BUTHE
MPOCTPAHCTBEHHOT'O BOOOPAKEHUS KaK HMHCTPYMEHTa MPEOAOJEHUsI TYIHUKOB,
dbopMHpoBaHUE TPUBBIYKH K TMPOBEPKE PEHICHUH [JIsi CHUXKEHUS TPEBOKHOCTH,
MOIJICPKKY B3aUMOIIOMOIIM TpU pa3dope omubok B mpoOHbIX O3, mpuzHaHue
IpaBa Ha OIMIMOKY KaK 4acTu y4eOHOro mpolecca;

— CIocoOCTBOBATh PA3BUTHIO YMEHHSI Y BBITYCKHHKOB IIIKOJIBI YIPaBJISATh
BPEMEHEM M COXPaHATh HMOLIMOHAJIBHOE pPABHOBECHE Ha JK3aMEHE: 4yepe3
TPEHUPOBKY TalM-MEHE)KMEHTa IMpU penieHuu MpoOHbIX BapuaHTtoB OI'D
(paunoHaNnbHOE paclpeiesieHue BpeMEH! Ha FTeOMETpUYECKUE 3ajaHusl), 0OOydeHHe
nprueMaM KpaTKOW peJjakcallud W KOHIEHTpAllMM BHUMAaHUA TMepe] HayaioM
pemeHus OJloka TEOMETpUH, (POPMUPOBAHUE YCTAHOBKM Ha CIIOKOHWHOE U
MeTOoANYHOE OPOpPMIICHUE PEIlIEHUH JaKe B YCIOBUSIX JIe(DUIINTa BPEMEHH.

LleHHOCTH HAYYHOTO NMO3HAHUSA

— cnocoOcTBOBaTh (HOPMUPOBAHUIO Yy OOYYAIOUIMXCSA MPEICTABICHUS O
reoMeTpur Kak (yHIaMEHTAJIbHOTO $S3bIKA OMNHUCAHUSI MPOCTPAHCTBEHHBIX
3aKOHOMEPHOCTEHN peaIbHOTO MUpa: PEIICHUE PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4
u3 Oanka OI'D (pacueThl MO IJIaHAM MECTHOCTH, HaBUTallMs, MPOECKTUPOBAHUE),
JEMOHCTPUPYIOIIUX CHIIy F€OMETPUYECKUX METOAOB [JIsl PELICHHUS] KOHKPETHBIX

npobiaeM ¥ HpUHATHS  OOOCHOBAaHHBIX  pelleHuid —  Tembl: «MeTton
KoopJuHaTY», «Bextops», «Pemenue tpeyronsHukoBy, «Ilnomaau Guryp»;
— Cc1oco0OCTBOBATH OBJIAJICHUIO oOyJaronmmucs HaBBIKAMHU

WCCIIEOBATENIbCKOM  JIESTEIPHOCTA W KPUTHYECKOTO  MBINUIEHUS  Yepe3
r€OMETPUYECKOE MO3HAHUE: IyTEM BBIABUKEHUS TUIIOTE3 O CBOKWCTBAaX (UTYp WU
B3aMMHOM pacCIOJIOKEHUN OOBEKTOB, UX IMPOBEPKU C MOMOUIBIO MOCTPOEHUH,
U3MEPEHUN W JIOTUYECKUX PACCYX IEHUW; aHAIN3a JOCTOBEPHOCTH YEPTEKEU U
YCIIOBUH 3a7a4; CTPOroro 000CHOBaHUS Kay0Ir0 11ara peleHus 1 JoKa3aTelnbCTBa
TEOPEM, UYTO ABJISETCA 3aJI0TOM yCIeXa B 3aJlaHUIX € pa3BepHYThIM oTBeTOM OI'D;
MOCTAaHOBKA M MTPOBEPKA F'€OMETPUUECKUX TUIIOTE3 (HAaIpUMeEp, O CBOMCTBaX QUryp
Opu  pas3iMyYHbIX  IPeoOpa3oBaHUsX); IIPOBEIECHUE «r€OMETPUYECKUX
HKCIIEPUMEHTOBY» (M3MEPEHHUs, MOCTPOCHMSI, BBIUYUCICHUS) ISl TOJATBEPKACHUS
TEOpPEM WJIM PEILLEHUs 3aJla4; aHAIU3 OIMOOK B FTEOMETPUUECKHUX PACCYXKACHUIX U
IOCTPOEHUSAX — TeMbI: «OKPYXKHOCTb», «HeThIpexyroapHuKn», « COOTHOIIECHMS B
TPEYTOJIBbHUKEY, «/IBHKEHUN»;

— BOCHUTBIBATH Yy IIKOJIBHUKOB CTPEMJIEHUE K WCTHHE, TOYHOCTH U HAYYHOU
YEeCTHOCTM  KaKk  OCHOBaM  IIO3HAHUSA: 4epe3  IOHMMAaHHE  a0COJIOTHOU
HEOOXOJAMMOCTA CTPOTHX [IOKa3aTeIbCTB B TE€OMETPUM U BAXKHOCTU YETKHUX
ONpENEIICHUI; pa3BUTHE YBAXKECHUS K WHTEIUIEKTYalbHOMY TPYyAY YYEHBIX-
reOMETPOB; O0yUYeHHE KOPPEKTHOM MOCTAHOBKE SKCIIEPUMEHTOB (F€OMETPUUYECKHUX
NOCTPOEHHUI), aHAIN3Y OUIMOOK B PACCYXACHUIX WU yepTexax U (HOpMyIUpPOBKE
OOOCHOBaHHBIX BBIBOJOB — TeMbl: «OKpYyKHOCTB», «Teopembl CHHYCOB U
KOCHHYCOBY, «IIpaBUiIbHBIE MHOTOYTOJIBHUKNY;



— YKpEIUISTh IOHUMaHKe 00y4JaronXcs HAyYHOH 3TUKHU B KOHTEKCTE y4eOHO
nestenpHocTH U OI'D: uepe3 Oco3HaHME BAXKHOCTU CAMOCTOSITEIBHOTO IMOMCKA
pelieHusi,  HEeIONMyCTUMOCTH  CIHCBIBaHMS,  aKKypaTHOro  ohopMIICHHUSA
JTIOKA3aTeJIbCTB U BHIYMCIICHUM B COOTBETCTBUU C TPeOOBaHUSAMH (B TOM 4YHCIIEC Ha
OI'D), yecTHOTO aHaNMM3a CBOMX OMIMOOK MPH MOJATOTOBKE K SK3aMEHY U MTPU3HAHUS
JOCTUKEHUM IPYTUX B UHTEIUICKTYyaJIbHOM TTOUCKE.

PA3BUTHUE ®YHKIIMOHAJIBHON T’PAMOTHOCTH B 7-9 KJIACCAX:

QYHKIMOHAIBHOCTh MATEMAaTUKU OIPENEIAETCS TEM, YTO €€ IPEIMETOM
ABIAIOTCA (PyHIAMEHTAIbHBIE CTPYKTYpbl HAIIErO0 MHpa: HPOCTPAHCTBEHHBIE
(GOpMBI 1 KOJTMYECTBEHHbIE OTHOLLIEHUS. be3 MaTreMaTnyeckux 3HaHUM 3aTPyIHEHO
NOHMMAaHUE MPHUHIIMIIOB YCTPOMCTBA M HMCIIOJIb30BAHUS COBPEMEHHON TEXHHUKH,
BOCIIPUATHE W WHTEPIPETAUNs COLUUAIBHOW, 3KOHOMWUYECKOW, ITOJIMTHUYECKON
uH(popmanuu, Manod(pPeKTBHA TOBCEAHEBHAs MPAKTUYECKas JAESTEIbHOCTb.
Kaxxiomy 4enoBeKy MPUXOJIUTCSA BBINOJIHATH PACUEThl U COCTABIIATH AJITOPUTMBI,
IPUMEHATH (POPMYJIBI, MCHOJIB30BaTh NPHUEMBbl T€OMETPHUUECKUX H3MEPEHUN U
NOCTPOEHUH, YUTaTh NH(POPMALINIO, TPEACTABICHHYIO B BUJIE TaOJIHILI, IUarpaMM 1
rpavKoB, NPUHUMATh PELICHUS] B CUTYalUsX HEONPEECICHHOCTH U MOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITUH.

Maremaruueckass TIpaMOTHOCTh — 3TO CIOCOOHOCTh HMHAMBHIyyMa
IPOBOJAUTH MaTEMaTHUYECKUE pacCyXIeHus U (OpMyJIupOBaTh, MPUMEHSATH,
UHTEPIPETUPOBaTh MaTEeMaTHKy JJisi pelleHus MOpodieM B pa3sHOOOpa3HbIX
KOHTEKCTaX peaJbHOro Mupa. OHa BKIIIOYAET HCIOJIB30BAHWE MAaTEMaTHYECKHX
MOHATUM, TIpoleayp, (PaKToB U HHCTPYMEHTOB, YTOOBI ONUCAaTh, OOBSCHUTH W
npeackasarh siBjeHus. OHa MOMOTaeT JOJSM MOHSTh POJb MaTeMaTHUKUA B MHUPE,
BBICKA3bIBaTh XOPOILIO OOOCHOBAHHBIE CYKIEHUS U MPUHUMATD PELICHUS, KOTOpbIE
HEO00XO0AMMbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbILUISIONIEMY IPaXKIaHUHY.

B  mnacrosimiee BpeMsi  CyIIECTBYeT OOBEKTHMBHAas  HEOOXOIUMOCTH
MPaKTUYECKON OPUEHTALlMU MIKOJIBHOTO Kypca MaTeMaTHKU. BbIOOp mpoArKTOBaH
MPOTUBOPEYHEM MEXKAY TPEOOBAHMSIMHU K PAa3BUTHUIO JIMYHOCTH IIKOJBHUKOB U
YPOBHEM MOATrOTOBKH MATEMAaTUYECKOW IPAMOTHOCTH yYal[UXCSI.

MatemaTtnueckass T'paMOTHOCTh BKJIIOYaeT B Ce0s HaBBIKM IIOMCKAa U
MHTEPIIPEeTallud MaTeMaTHYecKo NHPOpMAIUH, PEIICHUS] MaTeMaTHUYECKUX 3a/1a4
B Pa3NIMYHBIX )KU3HEHHBIX CUTyanusx. MHpopmaius MoxeT ObITh IpeCTaBICHA B
BUJIC PUCYHKOB, IIU(pP, MAaTEeMaTUYECKUX CHUMBOJIOB, (OpMYJ, Iuarpamm, Kapr,
TaOJINII, TEKCTA, a TAK)KE MOYKET OBITh MOKa3aHa C MOMOIIBI0 TEXHUYECKHUX CIIOCOO0B
BU3yallM3allMy MaTepuaa.

®opmupoBanue  (QYHKUMOHAJBHOM  MaTeMaTH4YEeCKOM  IpaMOTHOCTH
€CTECTBEHHBIM 00pa30M MOKET OCYILECTBIATHCS HA YPOKAX MATEMATHKH, IPUYEM
KaK B paMKaX, KOHKPETHBIX HM3y4aeMbIX T€M, TaK U B pexuMe 000OUIeHUS U
3akpemienus. OgHako MeHee (opMalibHbIM (QopMaT BHEYPOUHOW NESTEIbHOCTH



OTKPBIBACT JOMOJHUTENbHbIE BO3MOKHOCTH JJIsi OpraHu3aluu 00pa3oBaTeIbHOTO
npolecca, TPYAHO peaau3yeMble B paMKaxX TPaJAULIMOHHOIO ypoka. Bo-mepBbIx, 310
CBSI3aHO C IOTEHLMAJIOM HETPAJMLMOHHBIX MJIsi YPOUHOH AeATenbHOCTH (Popm
IIPOBEICHNS] MAaTEMATUYECKHUX 3aHATHUN: IPAKTUYECKUE 3aHATHSA B AyJUTOPUN U HA
MECTHOCTH, ONpPOC M M3yYEHUE OOIIECTBEHHOTO MHEHHMs, MO3IOBOH IITYpM,
KpPYyTJBIi CTOJI M Ipe3eHTalus. Bo-BTOPBIX, TaKOW BO3MOYKHOCTBIO SIBIISECTCA
UHTETpalysl MaTeMaTHYECKOI0 COAEpPXKaHUS C COAEpXKAHUEM APYTUX Y4eOHBIX
IIPEIMETOB U 00pa30BATENBbHBIX 00JIACTEN.

CyI1ecTBYIOT TpU COCTABJISIOIIUX MAaTEMATHYECKON rPaMOTHOCTH:

1. YMeHne HaXOAUTh B OTOMPATHh HHPOPMAITHIO.

[IpakTruecku B 000N CUTyallMH YEJNOBEK JODKEH YMETh HAalWTH U OTOOpPAThH
HE0OX0IMMYI0 HH(POPMAITUIO, OTBEYAIOITYO 3aJaHHBIM TPEOOBAaHUSAM. ITH HABBIKA
TECHO CBA3aHbl C MIOHMMaHWEM MH(POPMALUU U YMEHUEM OCYILECTBIIATH MPOCTHIE
apu(meTnyecKue 1eUCTBUS.

2. [lpousBonuTh apumeTHyecKrue ACHUCTBUS U NMPUMEHATh UX AJS PELIECHUs

KOHKPETHBIX 3a/a4.

B HEKOTOpBIX CUTyalusiX YYEHHUK JIOJDKEH ObITh 3HAKOM C MaTeMaTH4E€CKUMHU
MEeToJaMH, IMpoueaypamMu U npaBwiamu. Mcnonb3oBaHue — MHGPOpMaLUH
IPEANOoaraeT yMEHHE IPOU3BOAUTH PA3JIUYHBIC BBIYUCICHHS M IOJCYETHI,
oTOMpaTh U YHNOPAJOUYMBATH HMH(OpPMAILMIO, HCIOJIb30BaTh H3MEPUTEIIbHbIE
pUOOPHI, & TAKKE TPUMEHATDH (DOPMYJIBL.

3. HUHreprnpeTupoBaTh, OLIEHUBATH U aHAJIU3UPOBATH JAHHBIE.

WNuTepnperanus BKIOYAET B €0 NOHMMaHUE 3HAYEHUS] HHPOPMALIUH, YMEHHUE
JienaTh BBIBOJbI HA OCHOBE MAaTEMaTHYECKUX WJIM CTATHCTHMYECKUX AAHHBIX. DTO
TaK)ke HE0O0XO0IUMO JJid OUEHKH MHpopMaluu U (OPMHUPOBAHUS CBOETO MHEHUS.
Hanpumep, npu pacnio3HaBaHWU TEHACHLMM, N3MEHEHU U pa3inyuil B rpadukax.
HaBbiku wuHTEpHpeTalui MOTYT OBITh CBSI3aHBI HE TOJBKO C UHCICHHOMN
uHdopmaruent (muppamMu U CTAaTUCTUYECKUMHU JIAaHHBIMU ), HO U ¢ 00JIee IUPOKUMU
MaTE€MaTUYECKUMH U CTATUCTUYECKUMHM ITOHATHAMM TAKUMU, KaK TEMII H3MEHEHUH,
IPOMNOPLUY, pacyeT AUBHUACHIOB, BBHIOOpKA, OMIMOKA, KOPPESLMs, BO3MOXKHbBIE
PUCKH U IPUYHMHHBIE CBA3U.

HaBbiku OLEHKM M aHaiu3a JAHHBIX MOTYT TOHAJOOUTHCS MPH pPEIIEHUU
KOHKPETHBIX MpOOJIeM B YCIOBUAX TEXHMYECKU HAChIIIEHHOW cpezbl. Hampumep,
npu 00pabOTKE TMEPBUYHON KOJMYECTBEHHOW WH(OpMALUU, W3BICYCHUH U
OOBEAMHEHUN JaHHBIX W3 MHOTOYMCIEHHBIX HMCTOYHUKOB IIOCJIE OLEHKH UX
COOTBETCTBHSI TEKYUIMM 3ajadyaM (B TOM YHCIE CpaBHEHHE HWH(OpManuu u3
Pa3IMYHBIX UCTOUYHUKOB)

B peanbHOIl )XKM3HU BCE TPU TPYNIbI HABBIKOB MOTYT OBITH 3a/1€MICTBOBaHBI
OJIHOBPEMEHHO.

BaxHol XapakTEpUCTHKOW MATEMATUYECKOM TIPAMOTHOCTH  SIBJISIFOTCS
KOMMYHHUKAaTHBHbIC HaBBIKM. OOy4aroUuiicss NOJDKEH YMETh MNPEACTaBIATh U
pa3bACHATh MaTeMAaTUYECKyl0 HH(POpPMAIUIO, OMMCHIBATh pPE3YJIbTaThl CBOMX
NEHCTBUM, THTEPIPETUPOBATh, 00OCHOBBIBATH JIOTHKY CBOETO aHAJIW3a UJIA OLIEHKH.



Jlemath 3TO Kak yCTHO, TaK W MHUCBMEHHO (OT MPOCTHIX YHCEI M CJIOB JI0
Pa3BEepPHYTHIX JICTATBHBIX OOBICHEHHH ), a TAKKE C ITOMOIIBIO PUCYHKOB (IHarpamm,
KapT, Tpa)MKOB) M PA3INYHBIX KOMIBIOTEPHBIX CPEACTB. BMecTe ¢ Tem 0a30BbIi
YPOBEHB SBIISCTCS HEJOCTATOYHBIM ISl PEAM3AIMH JTaHHOTO TOJIOKEHHUS, YTO U
OTIpENETSET AaKTyaJbHOCTh PEIICHUS TPUKIAAHBIX 3a7ad B JIOTOJHUTECIHLHOM
y4eOHOM Kypce.

Hapsiny ¢ npuHIIMIIaMU HAyYHOCTH, HEMTPEPHIBHOCTH, HHTETPHUPOBAHHOCTH U
mudpepeHIUPOBaHHOCTH, 00pPa30BaHNE B HACTOSAINIUNA MOMEHT aKIICHTHPYETCS Ha
Pa3BUTHH OOYYaIOIINUXCS, OMMUPASTCS HA JIMYHOCTHO-OPHEHTHUPOBAHHOE OOyUCHHE,
TapMOHH3AIMIO U TYMaHHU3AIMI0 00pa30BaTEeILHOTO MPoIIecca.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Havanenble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buael
yrioB. BepTukanbHble H CMeXHbIE yIibl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojapHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOGpeHHBIN U PaBHOCTOPOHHUN  TpeyroiabHuUkU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPHU3HAKU PABHOOEAPEHHOIrO TpeyroyibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJBHUKOB.

CBolicTBa ¥ MIPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [ [pu3Haku paBeHCTBA IPAMOYTOIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBII TPEYTroabHUK € yTrioM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PAaCIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHAas B Yroj. BnucaHHas W oOmnMCaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllyyad THapajuieorpaMMoB (TPSAMOYTOJIbHUK, pOMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamemmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA H TPU3HAKU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O IPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.



[Tonobue TpeyrodbHUKOB, KoddduiueHnt mnopodus. Ilpusnaku mogo0OuUs
TpeyroJbHUKOB. [IpuMeHeHne noqo0ust mpy peleHny NPakTUYeCKUX 3a/1ay.

CpoiicTBa mmiomajael reomerpudeckux ¢uryp. P@opMynbl A TUIOLMIAAH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIIOMAAeH
1oTI0OHBIX (QUTyp.

Boruncnenue miomnane TpeyrojibHUKOB U MHOTOYTOJIbHUKOB Ha KJIET4aTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
MPAKTHYECKHX 3ajau.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIjla MPsIMOYTOJBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrircanHbie U IEHTpabHBIE YTIIbI, YTOJI MEXAY KacaTeIbHOM U XOPI0i. YTIIbI
MEXIYy XOpJaMU M CEKyIIMMH. BTHCaHHbIE W ONMHCAHHBIE YETHIPEXYTOIHHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxknocteil. OOuiue
KacaTelbHbIE K AIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACATEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEKTOpaMu. Pa3noxkeHne BeKTopa II0 JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalIpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YIJIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTU. Y paBHEHUS MPSMOI U OKPY>KHOCTHU B
KOOpJIMHATaX, MEPECEUCHUE OKPYKHOCTEH M MpsAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCICHUE UIMH Ayr OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CErMEeHTa.

JIBW>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU GuUryp (3remMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3ally €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTUE€ B PpEIICHUWU MPAKTUYECKUX 3aaady
MaTE€MaTUYECKOM HANpaBJICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KYyJIbTYpOWl Kak CpeJCTBOM
NMO3HAHUS MHPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usumueckoe BocnuTtanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYHs:

FOTOBHOCTBHIO TMPHUMEHITh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznueckas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTALIMEN HA MPUMEHCHUE MATEMAaTUUYECKUX 3HAHUM JJIs pEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/Ibl, TUIAHUPOBAHMSI TIOCTYITKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUCCKUX MPOOJIeM 1 IyTel UX PEIICHUS;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTHX JIIOJICH, MpUOOpeTarb B COBMECTHOW JEATECIHbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATH U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:
® BEBISBIIATh U XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKKM MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHWA, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYyIHpPOBaAThH
OTpEJICICHUs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



® BOCIpPUHUMATh, (QOPMYIUpPOBATH M  MPEOOPa30OBbIBATH  CYXKICHUS:
YTBEPAUTEIIbHbIE U OTpUIATEIbHBIC, €AUHUYHbIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

® BBIIBISATH  MATEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, JAHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npejiaratb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

® JleNlaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUHU (IIpsIMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOATEIBLHO HECIIOXHbBIE J0Ka3aTeIbCTBa
MaTeMaTU4ecKkuX (DakTOB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOJUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpPATH C€MOCOO penieHus y4dyeOHOW 3ajauyu (CpaBHUBATH HECKOJBKO
BAPDUAHTOB pEIlCHUs, BbIOUpATh HauOoNee MNOAXOMANMN C Y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBareabCcKHe AeiCTBUSA:

® ICMOJIb30BAaTh BOMPOCHI KAK HCCIEIOBATEIbCKUN MHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHE;

® IMPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUJIAHY HECIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;

® CaMOCTOSITENILHO (POpMyIUpOBaTH 000OIIEHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOJCHMS, UCCIEAOBAHMS, OIIEHMBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

® T[POrHO3MPOBATH BO3MOKHOE pPA3BUTHE IIPOIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

® BBLISIBISATH HEAOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpPMALUM, HTAHHBIX,
HEOOXOIMMBIX JJIsl PELICHUS 3a]auH;

e BbIOMpATh, AaHAJIM3UPOBATH, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MIPEACTABICHHUS;

e BpIOMpaTh (GOpMYy TpenacTaBieHus WHHOPMAIMK W  HWIIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

® OIICHMBATHh HAIEKHOCTh HHPOPMAIMH IO KPUTEPHUSM, MPEITOKCHHBIM
yuuTesneM Uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:



® BOCIPUHUMATh U (POPMYJIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHMCbMEHHBIX TEKCTaX, AaBaTh IMOSICHEHUS 10 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3yJIbTaT;

e B X0Ji¢ 00CYX/I€HHS 3a7aBaTh BOIPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0JieMbl, pelraeMoil 3ajauun, BbICKa3bIBaTh HJIEW, HAIlCJIEHHBIE HA MOUCK
pELICHMS], CONOCTABIISATh CBOM CYKJIEHHUS C CYKJICHUSAMU APYTHX YHaCTHUKOB
uanora, oOHapyXMBaTh pa3jMuue M CXOJCTBO IMO3ULUH, B KOPPEKTHON
¢dopMme popMyIHpOBaTh pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

® [IPEACTABIIATH PE3YJIbTAThl PELICHUS 33Ja4H, SKCIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CAMOCTOSITENIHO BHIOMPATh (hOpMaT BBICTYIUICHHS C yUETOM 3a/1a4
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOpUN;

® [IOHMMAaTh U UCIIOJIH30BATh MPEUMYIIECTBA KOMaHAHONW U WHIWBHyaJIbHON
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

® I[IPUHUMATh LIE€Jb COBMECTHOHN ACATENBHOCTH, IJIAHUPOBATH OPraHU3aLUIO
COBMECTHOIl paboThl, paclpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0Cy>KIaTh MPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH

® y4yacTBOBaThb B TIpynmnoBbIX ¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHE), BBINOJHATH CBOIO YaCTh PaOOThI
U KOOPIAMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:
® CaMOCTOSITEJILHO COCTaBJISATH IIJIaH, aJICOPUTM pElIeHUs 3ajadd (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEIIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.
CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJLJIEKT:
® BJIAJICTh CITIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
pellIeHUsI MaTEMATUYECKOH 3a/1a4H;
® MPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IPU PEIICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBHCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;



® OIICHMBATh COOTBETCTBHUE pe3yjIbTaTa AESITEIbHOCTU MOCTABICHHOMN €U U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTIOCTHOXKCHUS WIM HEIOCTHKCHUS UEH,
HAXOJIUTh OMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMICS TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

PacrosnaBaTh W3ydeHHBIE TE€OMETpPHUYECKHE (UTYpBI, OMNpEaeisaTh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETPpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEKHU MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEJIMYUHBI. Pemars
3aJ1a4i Ha BBIYMCIICHUE JVIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyrO0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, pPa3MEepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tosnb30BaThCs NPU3HAKAMUA PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUY F€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTb NapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTE BHIUUCIICHUS U HAXOIUTh YUCIIOBBIE U OYKBEHHbBIC 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MpPH TEPECEUCHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIEH. Pemare npakTuueckue 3a1adyi Ha HaXOXKICHUE
YIJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MeCTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BAaThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuu 3a1ay.



BiageTs NOHATHEM ONKMCAHHOM OKOJIO TPEYIrOJbHUKA OKPY)XKHOCTH, YMETb
HaxoauTh €€ ueHTp. [lonb3oBaThbesl (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IEPECEKAlOTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

Biazers noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeIbHOM U paguyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

[Tosp30BaTECA MPOCTEMIIMMHU T€OMETPUIECKMMU HEPABEHCTBAMH, TIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce oOydarIIMHCA MOJYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUICHUH T€OMETPUUECKUX 3aau.

[TpuMeHsTh CBOMCTBA TOUKM NEpEeCcEUeHHs MEAHaH TPEyroybHHKa (LEeHTpa
Macc) B pEIICHUH 3ajau.

BianeTs noHsTHEM CpeHEN IMHUN TPEYTOJIbHUKA U TPAIELIUH, IPUMEHATh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOMl O MNPONOPLUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Ul PELICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh npU3HAKK NOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbess Teopemor Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3aaad. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brmagete DOHATHMSAMU CHHyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
NPSIMOYTOJIBHOTO TpeyroiabHUKa. [10b30BaThCsl STUMU MOHSTHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]a4.

Bobruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W IEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MEXAy XOopAaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

BraneTe moHATHEM ONKMCAHHOTO YETBIPEXYTOJIbHHKA, NMPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEUICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS



C NPUMEHEHUEM MNOA00US U TPUTOHOMETPUU (TOJB3YSCh, TIAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VIJOB, HAXOAUTh C HX
HOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30BaTbes hopMynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXXJICHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXK/ICHHS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Brnanets nonsTusMuU npeodpa3oBaHus MoA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBarbest cBOMCTBaMU MOA00MS MPOU3BOJIBHBIX (QUTYP,
YMEThb BBIYUCIATH JUIMHBI UM HAaXOAWThb YIJbl y NOJ0OHBIX ¢uryp. Ilpumensars
CBOMCTBa MOJ00MS B MPAKTUYECKHX 3ajadax. YMETb MPUBOJIUTH HPHUMEPHI
O0J00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tosnp30BaThCA TEOPEMAMU O NMPOU3BENECHUH OTPE3KOB XOPJ, O IPOU3BEICHNUN
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUI
CMBIC]I, MPUMEHATh HMX B PELIEHUU TEOMETPUYECKHX U (PU3NYECKHUX 3a/ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tos1b30BaTHCS METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €r0 B PEILICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATUSIMH MPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMAaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yacteil. [I[puMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aJadax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IUIOCKOCTH B IPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSICh, TIE
HE0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB DJIeKTPOHHBIE
Ne HaumenoBanue pa3aejioB u (uu¢posrbie)
Konrpoasusie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTesbHbIE
padoThbI padoThI
pecypchbl
[Ipocrenimue
| reoMeTpudecKkue Purypsl u 14 bubmoreka [JOK
uX cBolicTBa. M3mepenue https://m.edsoo.ru/7f415¢e2e
Tr€OMETPUYECKHUX BEIUYHMH
bubmoreka [IOK
2 T 22 1
PEYTOTREHRA https://m.edsoo.ru/7f415¢e2e
3 [TapajutenbHbIE IPSMBIE, 14 | bubmuorexa [JOK
CyMMa YIJIOB TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 (r):: y;K HOCT;: I;pyr. 14 | buomorexa [IOK
METPUYECKU
P https://m.edsoo.ru/7f415¢e2e
ITOCTPOEHUS
5 [ToBTOpenue, 06001ICHNE 4 | bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 63 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KosuuecTBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/eioB U (ungposbie)
Kontposbnbie IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThbI padoThbI
pecypchbl
1 YeThIpEXYTOIbHUKN 12 | bubmmorexa LIOK
CTRIPSEYTO https://m.edsoo.ru/7f417e18

T O

, eopema Qaineca u Teopema o y 1 BuGmiorexa LIOK
MIPONIOPLIMOHANIBHBIX OTPE3KaxX

POTIOp g P ’ https://m.edsoo.ru/7f417e18

O100HBIE TPEYTOIbHUKU
[Inomans. Haxoxnenue
IUIOIIAAEH TPEYTOJIbHUKOB U butmoreka [JOK

3 14 1
MHOTOYTOJBHBIX (DUTYP. https://m.edsoo.ru/7f417e18
[Tnomanu nogoOHbIX GuUryp

4 Teopema I[udaropa u Hauana 10 | bubmuotexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYTIbl B OKPYKHOCTH.

. Bnucannbie u OHiC&HHHe . 1 BuGmiorexa LIOK

178

CETHpeRyTOTRHT https://m.edsoo.ru/7f417¢e18
KacarenpHbIe K OKPYKHOCTH.
Kacanne okpyxHocTen

6 [ToBTOpeHue, 06001ICHNE 4 | bubmoreka IIOK

3HAHUU

https://m.edsoo.ru/7f417¢18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KosnuyecTBo yacon DJIeKTPOHHbIE
Ne  HauMeHOBaHUe pa3/ie/ioB H (uu¢posrbie)
Kontposbubie IIpakTuueckue
n/n  TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
Tpuronomerpus. Teopembl
1 KOCHHYCOB U CUHYCOB 16 1 bubamorexa LOK
Y yEOB: https://m.edsoo.ru/7f41al2c
Pemenue TpeyronbHUKOB
TPUUYECKHU THOIIEHUS B
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6mmoreka [JOK
3 B 12 1
CRTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPAWHATHI HA 9 | bu6moreka [JOK
MJIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBuibHBIE
MHOTOYTOJIbHUKH. J[T1Ha bubmoreka [JOK
5 8
OKPYXHOCTH H TUTOIIA b https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue miomaueu
6 JIBM>KEHUS TIJIOCKOCTH 6 bubmioreia LIOK
https://m.edsoo.ru/7f41al2c
. IToBTOpEeHue, 0600IIEHNE, . 5 bu6moreka [JOK

cucTeMaTHu3alus 3HaHU!

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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OBIIEE KOJIMYECTBO HYACOB
[10 [TIPOI'PAMME

68



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Kon
MPOoBePsSIeMOro
pe3yJbTara

6

IIpoBepsieMble MpeaMeTHBbIE Pe3YJIbTAThl 0CBOECHHS
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'O
o011ero oopasoBanus

['eomerpus

6.1

6.2

6.3

Pacnio3HaBaTh W3y4eHHBIE T€OMETPUYECKHE (UTYPHI,
OTNpEEATh WX B3aMMHOE PACIONOKEHHE, U300pakaTh
reoMeTpuueckue (Urypbl, BBIIOJHATH YEPTEKU IO
YCIOBUIO 3aiaud. M3MepATh JMHEHHBIE W YIJIOBBIE
BEIUYMHBL. Pemarep 3agauM Ha BBIYUCIICHUE JUIMH
OTPE3KOB U BEJIUYHH YTIIOB

Jenatb rpyOyr0 OLUEHKY JIMHEWMHBIX W YTJIOBBIX BEJIUYHH
MPEAMETOB B PEAIbHON JKWU3HHU, Pa3MEpPOB MPUPOIHBIX
0o0bekTOB. Pasznmuuath pa3Mepbl 3THX OOBEKTOB IO
NOPSAJIKY BEJTNYUHBI

CTpouTh yepTekKU K T€OMETPUYECKUM 3a/1a4aM

6.4

6.5

[Tonmp30BaThCA NpU3HAKAMKU PABEHCTBA TPEYTOJbHUKOB,
UCIIOJIb30BaTh MPU3HAKU U CBOMCTBA pPaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IPU PEIICHUHU 3a]a4

[TpoBoauTH JIOTUYECKHUE paccykIeHus C
UCIIOJIb30BaHUEM M€OMETPUUYECKUX TEOPEM

6.6

[Tosb30BaThCsS MPU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEJHUAHbI, MTPOBEAEHHON K
TUMOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN
F€OMETPUYECKUX 3a]1a4

6.7

6.8

OnpenensaTe NapalieNbHOCTh MPSMBIX C TOMOIIBIO
yTJI0B, KOTOPBIE 00pa3yeT ¢ HUMHU cekymas. Onpeaensrhb
MapaJUICTbHOCTh IPSAMBIX C TIOMOLIBKO PAaBEHCTBA
PAaCCTOSTHUM OT TOYEK OJHOW MPAMOM 10 TOYEK APYrou
IPSIMOM

Pemrats 3aiaun Ha kietdyaton Oymare

6.9

HpOBOI[I/ITB BBIYMCIICHHUA W HAXOAHWTb 4YHMCIIOBBIC H
6YKBCHHBIC 3HAYCHUA YIJIOB B TCOMCTPHUYCCKUX 3adadax
C HCIIOJIbBOBAHHMCM CYMMBbI YIJIOB TPCYI'OJIbHUKOB U




MHOTI'OYI'OJIbHUKOB, CBOMCTB YTJIOB, 06p330BaHHBIX Ipu
MMCPCCCYCHNUN [ABYX IAPAJIJICIIBHBIX IIPAMBIX ceKymeﬁ.
Pemarts IMPAKTUYCCKHC 3a/1a9M Ha HAXOXKIACHUC YIJIOB

6.10

6.11

6.12

Brnagers mNOHSATHEM TEOMETPUYECKOTO MeECTa TOYEK.
YMeTb onpenensiTh OUCCEKTPUCY YIVIa U CepeANMHHBIN
NEPHEHAUKYJIAP K OTPE3Ky KaK I'€OMETPUYECKUE MecTa
TOYEK

@opMyIMpOBaTh OIPEIEICHUsS] OKPYKHOCTH WM Kpyra,
XOpIAbl WM JUAaMETpa OKPYKHOCTH, IOJIB30BATHCSA MX
CBOWMCTBAaMH. YMETh IPUMEHATH OTU CBOWCTBA IpPH
pelIeHUH 3a1a4

Brnaners moHATHEM ONMCAaHHOW OKOJIO TPEYIrOJIbHUKA
OKPYXHOCTH, YMETh HaxoauTh €€ ueHtp. Ilomp3oBaThes
¢dakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OTHOM TOUYKE, U O TOM, YTO CEPEANHHbBIC
MePHEHANKYIISIPbI K CTOpOHaM TPEYroJIbHUKa
MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnaners moHSATHEM KacaTeNbHOM K OKPYKHOCTH,
MOJIb30BAThCS ~ TEOPEMOM O  MEPHEHIUKYJISIPHOCTU
KacaTeJIbHOM M pajinyca, IPOBEAEHHOTO K TOYKE KaCaHUsI

6.14

6.15

8 KUIACC

[Tonp3oBaThCs HpOCTGﬁHIHMH T'COMCTPHUUCCKUMHU
HCPABCHCTBAMU, IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

HpOBO}II/ITB OCHOBHBIC TCOMCTPHUUYCCKUC ITOCTPOCHHA C
IMOMOIIBIO MUPKYJIA U JIMHEHUKHU

Kon
NMPOBEPsSIEMOT0
pe3yJbTaTra

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O
001ero odopa3zoBaHus

6

6.1

I'eomerpus

Pacrnio3naBath OCHOBHBIE BHUAbI ‘ICTI::IpéXYFOJ'IBHI/IKOB, nx
3JIEMCHTHI, IT1OJIB30BAThCA HUX CBOMCTBaMM IIpn pCIICHUN
IrCOMCTPHUUICCKUX 3aJjavd

6.2

6.3

[IpyuMeHAT, CBOMCTBA TOYKH MEPECCUYEHHUS MEIUaH
TpEeyroJjbHUKA (IIEHTpa Macc) B pEUICHUHU 3a1a4

Brnaners noHsiTMEM cpenHEW JIMHUM TPEYrOJIbHUKA H
Tpaneuu, NPUMEHATh WX CBOWCTBA IMPU PELICHUH
reoMerpuueckux 3amgad. llosb3oBaTbess  Teopemon
@darneca U TEOPEMOU O MPOMOPUUOHAIBHBIX OTpPE3Kax,
IPUMEHSITh UX Ul PELICHUs IPAKTUYECKUX 33134




6.4

[IpuMeHATh MNpU3HAKKM TOAOOMS TPEYrOJbHUKOB B
pElIeHUN TeOMETPUUECKUX 3a/1a4

6.5

6.6

6.7

[Tonb3oBatbes  Teopemoit [ludaropa nmns  pemeHus
F€OMETPUYECKUX H IpaKkTHYecKuX 3amad. CTpouth
MaTEMaTUYECKyl0 MOJIEIb B IPAKTUYECKUX 3ajadax,
CaMOCTOATENIBHO  JIeJlaTh  4YepTéX WU HAXOIUTh
COOTBETCTBYIOIINE JUTMHBI

Brnanerr mNOHSATHUSMM CHHYyCa, KOCHMHYyCa W TaHIEHCA
OCTPOTO  yrija  HpsMOYIOJIBHOIO  TPEyroJbHHUKA.
[Tonp30BaThCs ATUMHM  TOHATUSIMU  JJISI  PEUICHUSA
MPaKTUYECKUX 3a]a4

Beraucnate  (pa3nuuHBIMEA - CIIOCOOAMH)  TUIOIIAb
TPEYroJIbHUKA W IUIOMAId MHOTOYTOJBHBIX (HTyp
(mosb3ysiCh, TJ€  HEOOXOAUMO,  KAJIbKYJISITOPOM).
[IpuMeHATh TMOTyYEeHHBIE YMEHHUS B MPAKTHUYCCKUX
3amayax

6.8

Biianers NOHATHAMYU BIIMCAHHOTO U LIEHTPAJIBHOIO YIIA,
UCIIOIB30BaTh TEOPEMBl O BIIMCAaHHBIX YIVIaX, YIVIaxX
MEXIy XopJaMu  (CeKyIMMH) M YIJIe  MEXIy
KacaTeJIbHOM M XOpJOM INPU PEIIEHUH I'€OMETPUUYECKUX
3az1a4y

6.9

6.10

Bnagerp mNOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA,
IIPUMEHATh CBOWCTBA OINMCAHHOI'O YETBIPEXYTOJIbHUKA
IIPY PELLICHUH 3a/1a4

[TpuMeHATH OTydeHHBIC 3HAHUS Ha MMPAKTHKE — CTPOUTH
MaTEeMaTHYECKUE MOACIH TSl 3a7a9 PEalbHOW KU3HU U
IPOBOJUTHL  COOTBETCTBYIOIIME  BBIUMCIACHUS  C
PUMEHEHUEM TOA00US] M TPUTOHOMETPHUH (TI0JIB3YSCh,
r7e He00X0AUMO, KAJIbKYJIITOPOM)

9 KJIACC

Kon
NpoBepPsiEMOro
pe3yJjbTara

6

IIpoBepsieMble MpeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHS
OCHOBHO# 00pa30BaTeILHOI MPOrpaMMbl OCHOBHOTI'0
001ero odopasoBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIUU OCTPBIX VYTJIOB,
HaXOJWTh C WX T[OMOUIBIO PA3JIUYHBIE DBJIEMEHTHI
IPSIMOYTOJILHOTO TPEyTrOJbHHUKA («pereHue
NpsIMOYTOJIBHBIX  TpeyrosbHUKoB»). Haxomute (¢




ITOMOIIIBIO KaJIBKy.]I}ITOpa) JJIMHBI W YIUIBI LA
HETaOIUYHBIX 3HAYCHUM

6.2

6.3

6.4

[Tonp3oBaThes (popmysnaMu TPUBEACHUS W OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECCTBOM JUI HAXOXKIACHHUS
COOTHOLIECHUM MEXKIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU

Hcnonbs30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB IS
HaxOXJEHUSl Ppa3IMYHBIX D3JIEMEHTOB TPEYTrOJbHUKA
(«pelieHre TpPEeyroiabHUKOB»), MPUMEHATh WX MpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4

Bnagerp  moHsTHsIMM  IIpeoOpa3oBaHMA  1OA00WI,
COOTBETCTBEHHBIX  DJIEMEHTOB  MOJOOHBIX  (QUTYP.
[Tonb30BaTbcsd CBOMCTBaMHM MOAOOUS MPOU3BOJIBHBIX
Guryp, yMeTb BBIYUCIATH JUIMHBI U HAaXOJIUTh YIJIBI Y
nono0HBIX Quryp. IlpumensaTs cBoiicTBa moAoOus B
MPAaKTUYECKUX 3aJadax. YMETb MPUBOIAUTH IMPUMEPHI
MOA00HBIX (PUTYp B OKPYIKAIOIIEM MHUPE

6.5

[Tonb30BaTbest TEOpeMaMu O IIPOU3BEICHUU OTPE3KOB
XOpA, O MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBAJpaTe
KacaTeJIbHOU

6.6

6.7

6.8

[Tonmp3oBaTbCA BEKTOpPaMH, IIOHUMATh 150,
r€OMETPUYECKUN U (PU3UUECKUIN CMBICI, TPUMEHSTH UX B
pEIICHUH TeOMETPUYECKMX U (PU3MYecKux 3ajad.
[IpuMeHTh CKalsApHOE IPOU3BEACHUE BEKTOPOB IS
HaXO0XJCHHUS JJIMH U YTJIOB

ITonp30BaThCs MCTOAOM KOOpAHMHAT Ha IIJIOCKOCTH,
IIPpUMCHATH €TI0 B PCIICHHUHM T'COMCTPHUYCCKHUX H
IMPAKTUYCCKUX 3a1a4

Brnaners moHATHSAME TPaBUIBHOIO MHOTOYTOJIBHUKA,
JUIMHBl  OKPY’KHOCTH, JUIMHBI JYyTH OKPYXKHOCTH H
paguMaHHOW MeEpbl YIVIA, YMETh BBIYMCIATH ILIOMIA/Ib
Kpyra u ero yactei. [IpumeHsaTs nmonydyeHHbIe yMEHUS B
IPAKTUYECKUX 3a/1a9axX

6.9

Haxomuth ocu wnM UEHTPHl CUMMETpUH uryp,
IMPUMEHATh JABWKECHUSA IUIOCKOCTH B  IPOCTEUIIHNX
cay4dasix

6.10

[TpuMeHATH MOTyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH
MaTEeMaTUYECKUe MOJACIHN ISl 3a/a9 PEaIbHON KU3HU U
IPOBOJUTH  COOTBETCTBYIOIIME  BBIUYUCICHUS  C
OpUMEHEHUEM  TOM00MST U TPUTOHOMETPUUYECKHX
byHKIIHH (TT0TB3YSCH, T/I€ HEOOXO0IUMO, KAITBKYIISITOPOM )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
6 ['eomerpus
HauanpHble noHsATUA TeomMeTpun. Touka, mpsiMasi, OTPE30K, JTyY.
6.1 Yron. Buael yrioB. BepruxkanbHble U CMEXKHBIE  YIJIBL
’ buccekrpuca yrna. Jlomanas, mEHoroyroiasHuk. [lapaminensHoCTh
U TIEPIECHIUKYJIAPHOCTD MPSAMBIX
6.2 Cummetpuunbie  ¢urypel. OCHOBHBIE CBOMCTBa  OCEBOM
' cuMMmeTpud. [Iprumepsl CHMMETPUU B OKPYXKAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOCHHS C TIOMOIIBIO LUPKYJIS W JINHEWKHU.
) TpeyronsHuk. BeicoTa, Mmeuana, OuccekTpuca, iX CBOMCTBa
6.4 PaBHOOEIpEeHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKMU.
] HepaBeHCTBO TpeyroyibHUKa
65 CpoiicTBa M TPHU3HAKH PABHOOEAPEHHOIO TPEYroJbHUKA.
' [Ipu3HaKu paBEeHCTBA TPEYTOJIBHUKOB
6.6 CBoiicTBa M MpHU3HAKHU NapauIieNbHBIX NpsMbiX. CymMma yrioB
TpEyTroJbHUKA. BHENIHUE YTIbl TPEYroJIbHUKA
[IpsAMOyTOJIBHBIN TPEYIrOJIbHUK. CaoiicTBO MeIMaHbl
6.7 IIPSAAMOYTOJIBHOIO TPEYrOJIbHUKA, IMPOBEAECHHON K THIIOTEHY3E.
) IIpu3Hakn  paBeHCTBAa  MPSIMOYTOJIBHBIX  TPEYTrOJIbHUKOB.
[IpsAMOYTOJIbHBINA TPEYTOJIBHUK C yrioM B 30°
HepaBeHCcTBa B TreOMETpHUH: HEPABEHCTBO TPEYTOJbHHUKA,
6.8 HEpPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa O OOJIbIIEM yIJie U
OoJbIICH CTOPOHE TPEYroJibHUKA. [lepneHnuKysip 1 HaKJIOHHAS
6.9 I'eomerpruueckoe MecTo ToYeK. buccekrpuca yria u cepeIMHHbIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK
OKpy»XHOCTb U KpPYT, XOpJia U AUAMETP, UX CBOWCTBA. B3anmHoe
6.10 PacCIoJIOKEHUE OKPYKHOCTH U npsiMoi. KacaTtenbHas u cexymas
K OKPY>KHOCTH
6.11 OKpyXHOCTb, BIHCAHHAs B Yroi. BrnucaHHas W onucaHHas
OKPY’KHOCTH TPEYIOJIbHUKA
8 KUIACC
Kona IIpoBepsieMbIid 3JIEMEHT COAEPKAHMS
6 ['eomeTpus
6.1 qupréXYTOHBHHKH. [TapamienorpamMMm, €ro TMpPU3HAKA U
CBONMCTBA




6.2

[IpsiMoyronbHUK, pOMO, KBaJIpaT, X MPU3HAKU U CBOMCTBA

6.3

6.4

Tpamnenusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA M TMPU3HAKH.
[IpssmoyrosibHas Tpaneuus

Meron yasoenus Menuansl. LlenTpanbHas cummerpus. Teopema
Qajieca ¥ TeOpEMa O IPOMOPLUOHATIBHBIX OTPE3KaAX

6.5

6.6

CpenHue nMHHMM TpeyroibHMKa M Tpaneuuu. lLleHTp Macc
TPEyToJIbHUKA

[TonoGue TpeyrombHuKOB, Kodddumment moxodus. [IpuzHaku
noao0usl TpeyroJbHUKOB. [IpuMeHeHne nmoao0us npu peleHnH
MPAKTUYECKUX 3a]1a4

6.7

6.8

6.9

@opmynbsl A8 IUIOMAAM TPEYrojibHHUKA, Mapajuiesorpamma,
pomOa u Tpanenuu

CpoiictBa 1miomaaeil reomerpuyeckux ¢uryp. OTHOLIEHUE
IoMmaaeil noJ0OHbIX QUryp

Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYTOJIbHUKOB Ha
KJIeTYaTon Oymare

6.10

6.11

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa mnpu
PELIECHUY NMPAKTUYECKUX 3a1a4

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOTO YyIVIa MPSAMOYIOJIBHOTO
TpeyrojapHuka. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
Tpuronomerpuueckue Gpynkiuu yrios B 30°, 45° u 60°

6.12
6.13

BrincanHble ¥ NEHTpPaJIBHBIE YIJIBI, YIOJI MEXIY KacaTellbHON U
XOPAOW. YTIIBI MEXKIY XOPAAMHU U CEKYIIUMU

BrniucanHble 1 ONTMCAHHBIE YETBIPEXYTOJIBHUKH

6.14

B3aumHOoe pacrnonoxkeHue AByX OKpyxHocten. Kacanue
oKkpyx)HOCTel. OOI1ue KacaTeabHbIE K IBYM OKPY>KHOCTSIM

9 KIIACC

Kon
6

IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
['eomeTpus

6.1

6.2

Cunyc, xocunyc, TtanreHc yrioB oT O go 180°. OchHoBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYIIBI TPUBEICHUS
Pemenne TpeyronpHHKOB. TeopemMa KOCHHYCOB U TeopeMma
CUHYCOB. PelieHWe mNpakTHYECKUX 3a7ad C HCIOJIb30BAaHUEM
TEOPEMBbI KOCHHYCOB M TEOPEMbI CHHYCOB

6.3

6.4

ITpeobpazoBanme mogoous. [Togqodre cCOOTBETCTBEHHBIX JIEMEHTOB
Teopema © TPOM3BEACHHH OTPE3KOB XOpPJ, TEOPEMbI O
MPOM3BEICHUN OTPE3KOB  CCKYIIMX, TeopeMa O KBajpare
KacaTeJIbHON




Bekrop, mnmuHa (MOJysib) BEKTOpA, COHAMPABIICHHBIE BEKTOPBI,
POTHUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh

6.5 BEKTOPOB, PABEHCTBO BEKTOPOB, OIMEpallid HaJ BEKTOpaMHu.
PaznoxxeHue BeKTOpa 1Mo JBYyM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunater Bektopa. CKaJIsIpHOE TPOU3BENCHUE BEKTOPOB,
IPUMEHEHUE JIJIs1 HAXOKJEHUS UIMH U YTIIOB
JlekapTOBBl KOOPJMHATHl HA TIJIOCKOCTH. YPAaBHEHUS MPSIMOU U

6.7 OKPY’KHOCTH B KOOpJAMHATaX, MEPECECUCHUE OKPYKHOCTEH U
npsIMbIX. MeTo KOOpJIMHAT U €T0 IPUMEHEHHE

6.8 [IpaBusIbHBIE MHOTOYTOJILHUKH

6.9 JInuHa OKpPYXHOCTH. Fpaz[yCHaﬂu M paadaHHas Mepa yria,
BBIYUCIICHUE JIJTUH AYT OKPY>KHOCTEHN

6.10 [Iimomap Kpyra, CEKTOpa, CErMEeHTa
JIBIDKEHUSI TUIOCKOCTM U BHYTPEHHHE CUMMETpPUU  QUryp

6.11 (ameMeHTapHbBle  TIpenacTaBiieHus). llapanienbHbld  TIEpeHocC.

[ToBopoTt




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K MPeIMETHBIM
pe3yJibTaTaM O0CBOeHHsI OCHOBHOM 00pa3oBaTe/ibHOIM
NporpaMMbl OCHOBHOT'O 00111er0 00pPa30BaHUs HA
ocHoBe ®I'OC

YMeHue - omepupoBaTh  MOHATHUSIMHU:  MHOYKECTBO,
MOJAMHO>KECTBO, ONEPAlMU HAJl MHOKECTBAMH; YMEHUE
ONepUpOBaTh MOHATUAMHU: Ipad, CBI3HBIN Ipad, AepeBo,
LUMKIJI, TPUMEHATh HMX MpPU PEIICHWU 33]a4; YMEHUE
UCIIOJIb30BaTh rpauyeckoe MpeCTAaBIECHUE MHOKECTB
JUIsl ONKCAHMS pPEaJbHBIX MPOIECCOB W SIBICHUH, MpHU
pEeLIeHUH 337a4 U3 IPYTruX YUYeOHBIX IPEIMETOB

YMeHue onepupoBaTh  IOHATHSAMH:  OIPENECIICHHUE,
aKcuoma, Teopema, J0Ka3aTeIbCTBO; YMEHHE
pacro3HaBaTb HCTUHHBIE U JIOKHBIC BBICKA3bIBAHMUA,
MPUBOJUTH NPHUMEPBI W KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSIMU: HATYPAIBHOE YUCIIO,
IIPOCTOE U COCTABHOE YUCIIO, NEIUMOCTb HATypaJbHBIX
4yuces, INPU3HAKKU JCIUMOCTH, LEJIOE YUCIO0, MOZYJIb
YyHuciia, OOBIKHOBEHHAass JpoO0b U JecATUYHAas JpoOb,
CTAHJApPTHBIA BHUJI 4YHUCIA, pPAUOHAIBHOE YHUCIIO,
UPpaLUOHATBHOE YUCIIO, apUMETUUECKUNA KBAJPATHBIN
KOPEHb, YMEHHUE BBIIIOJHATh JEUCTBUS C YHUCIAMHU,
CpaBHMBATh M YIOPSAOYMBATH YHCIA, MPEACTABIATH
Yycjaa Ha KOOPAMHATHOW NPSIMOM, OKPYTJATH YHCIA,
YMEHHE JeJlaTh NPUKHIKY M OLEHKY pe3yJbpTara
BBIYHCIICHUH

YMeHue ornepupoBaTh MOHATUSMH: CTEIEHb C LEIBIM
nokasareyieM, apu(pMETHYECKU KBaJAPATHBI KOPEHb,
MHOTOYJIeH, ajireOpanyeckass JApoOb, TOXIECTBO;
3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHW OoJibllie
€JIMHUILIBI; YMEHUE BBIMOJHATH PacuéThl M0 (Gopmysam,
npeoOpa3zoBaHus LETIbIX, JPOOHO-paIMOHATBHBIX
BBIPOKCHUN U BBIPAKEHUNW C KOPHSAMM, Pa3JI0KEHUE
MHOTOWIEHAa Ha MHOXHUTEJIM, B TOM YHUCIE C
UCIIOJIb30BaHUEM  (OpMYyJT Pa3HOCTH KBaJgpaToB U
KBaJIpaTa CyMMBbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHITUSIMH: YACIOBOE PABEHCTBO,
YpaBHEHHE C  OOHOM  TIEPEMEHHOW,  YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE
pemaTh JIMHEWHbIE U KBaJpaTHbIE yYpaBHEHHS, JPOOHO-
pallMOHAJIbHBIE YPaBHEHUS C OJHOM TNEPEMEHHOM,
CUCTEMBI JBYX JIMHEUHBIX YPABHCHHUM, JIMHEWHBIC
HEpPaBEHCTBA M HX CHCTEMbI, KBaJpaTHbIE M JIPOOHO-
palMoOHaJIbHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM, B TOM
Yyucie MPU PEIICHUU 330a4 W3 JIPYTUX NPEAMETOB H
MPAKTHYECKUX 3a/1a4; YMEHHE UCIIOJIb30BaTh
KOOPAWHATHYIO NPSIMYI0 M KOOPAWHATHYIO IIJIOCKOCTH
JUIsl U300pakeHUsT pellieHU ypaBHEHHI, HEPABEHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: (YHKLUHMS, Tpapuk
GyHKINH, HYJIH GyHKUINH, IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHUS, HauOOJbllIee M HAUMEHbIEEe 3HAUYCHUS
(YHKIIMM; YMEHUE OINEpPUpPOBaTh MOHATUSAMU: MpsMast
IPONOPLUOHATIBHOCTD, JUHEHas byHKIMS,
KBaJpaTHIHAs byHKIHSA, oOpaTHas
IPONOPLUUOHANIBHOCTh, Tapaboiia, runepOosia; yMeHue
CTPOUTH rpapuKu GyHKIUH, UCIIOIB30BAaTh IPAPUKHU 115
ONpEJEIeHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEM, ISt
pelieHrss 3ajad M3 JAPYTux Yy4eOHBIX TMPEAMETOB U
pealbHON JKM3HM, YMEHHE BBIpaXaTh (opMyIaMu
3aBHCHMOCTH MEXy BETUIMHAMU

YMmenue OIIEpUPOBATh NOHATUSAMU:
NOCJIEOBATENBHOCTb, apudmernyeckas "
r€OMETPUYECKAsl MPOTPECCUU; YMEHHE HCIIOIb30BaATh
CBOMCTBa MOCJEN0BAaTENbHOCTEH, (DOPMYJSIBI CyMMBI U
o0uiero wieHa npy pelIeHnH 3a7ad, B TOM YHCIE 33434
U3 IPYrUX Y4eOHbIX MPEIMETOB U PEATIbHOM KU3HU

YMeHue pemath 3a7a4 pa3HbIX TUIOB (B TOM YMCIIE Ha
MPOLICHTHI, JOAM M YacTU, JBWXKEHUE, PaboTy, ILEeHY
TOBApPOB U CTOMMOCTb ITOKYIOK U yCIYT, HAJIOTH, 3a1a41
U3 00JIacTW yNpaBlICHUS JUYHBIMA W CEMEHHBIMU
¢buHaHCaMM);  YMEHHE  COCTaBISITh  BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMbI IO YCJIOBHIO
3a7]a4¥, UCCIEI0BATh MOJYYEHHOE PEIICHUE U OLICHUBATh
PaB0NO000HOCTD MOJYUYCHHBIX PE3YIbTATOB

YMeHue omnepupoBaTh TMOHATHSAMHU: (GUTypa, TOYKA,
OTPE30K, IpsiMas, Jyd, JJOMaHas, yrojl, MHOTOYTI'OJIbHUK,
TPEYTOJIbHUK, PAaBHOOCIPEHHBI H PaBHOCTOPOHHHUU
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TPEyroJILHUKY, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeInaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA,
YEeTBIPEXYTOJIbHUK, napajjieorpamm, pomO,
MPSIMOYTOJIBHUK, KBaIpaT, TPANELHUs; OKPYKHOCTh, KPYT,
KacarejabHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; ymeHue pemaTh 3a7adyd, B TOM YHCIE M3
MOBCETHEBHOM KM3HU, HA HAXOXKICHHE T€OMETPUIECKHIX
BEJIMYMH C TPUMEHEHUEM H3yYEHHBIX CBOMCTB (puUryp u
bakToB

YMeHue onepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp,
PAaBEHCTBO  TPEYTOJbHUKOB;  MApaJUIENIbHOCTh U
MEPNEHANKYISIPHOCTD MPAMBIX, YTOJI MEXAY MPSIMBbIMH,
MEePHEHANKYJIAP, HAKIOHHAS, IPOEKIIHs, ogooue puryp,
MOJ00HBIE TPEYTOJIbHUKHA, CUMMETPUS OTHOCHUTEIBHO
TOYKM U MNPSAMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPUI0O U mnojgobue ¢uryp, napajuieibHOCTh U
NEPHEHANKYJIIPHOCTD MPSMBIX B OKPYXKAIOIEM MUPE

YMeHue onepupoBaTh MOHATUAMM: JUIMHA, PACCTOSIHUE,
yroan (BeJIMYMHA yIria, CHHYC M KOCHUHYC YIJIa
TPEYroJIbHHUKA), TUIONa/b; YMEHUE OLEHUBATH Pa3Mephbl
MPEAMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE
NpUMEHATh  (HOpMyJBI  MEepUMeTpa U IUIOIIAJU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIA]IA
Kpyra, oObema MpPSIMOYTOJIbHOTO Napauleienunena;

yMEHHUE MPUMEHSITh MPU3HAKH paBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE

COOTHOIIEHUS IS BBIYHUCJIEHHUS JJIMH, PACCTOSHUMH,
IUIOIa e
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YMeHue u300paxkaTh MIIOCKHE (UIYpHl U HX
KOMOMHAIMU, TPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C
NOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB [0 TEKCTOBOMY MJI CUMBOJIBHOMY OIMCAaHUIO

YMeHue onepupoBaTh MOHATHUSIMHU: MPAMOYTOJIbHAS
CHCTEMA KOOPJIMHAT; KOOPJAUHATHI TOUKH, BEKTOP, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YUCIO, CKAISPHOE
MPOU3BEICHUE  BEKTOPOB; YMEHHUE  MCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI ISl MPEACTABICHUS JAHHBIX U
pemieHuss 3a7ad, B TOM YHCIE W3 JPYTUX Y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HU

YMeHue omnepupoBaTh MOHSATUSMU: CTOJOMKOBBIE U
KpYTOBBIE JarpamMMel, TaOJIHLIBI, cpeaHee




apupMeTHIecKoe, MeuaHa, HanOoJbIlee U HauMEHbIIIee
3HA4YeHHs, pa3Max 4YHUCIOBOIO Habopa; yMEHHE
U3BIIEKATh, HWHTEPIPETHPOBATh M MPEoOPa30BBIBATH
uH(pOpMaIMIO, TMPEACTAaBICHHYI0O B TalOiauIax © Ha
auarpamMmax, OTpa)karollylo CBOMCTBA U XapaKTEPUCTUKU
pEaNIbHBIX MPOIIECCOB U SIBICHUN; YMEHUE PACcIO3HABAThH
M3MEHUYUBBIE BETMUMHBI B OKPYKAIOIIEM MUPE
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YMeHHe OnepupoBaTh MOHATUAMU: CIyYalHBIA OIBIT
(cmygaliHBIH DKCIIEPUMEHT), JJEMEHTApHOE COOBITHE
(371eMEHTapHBId UCXOJ) CIIY4ailHOrO OMbITa, CIy4alHOe
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAWUTb
BEPOATHOCTH CIy4YaillHBIX COOBITUH B OMNBITaX C
PAaBHOBO3MOXHBIMH ~ 3JIEMEHTAapHBIMU  COOBITUSIMU;
yMEHUE pemaTh 33Ja4d METOJOM OpPraHW30BaHHOIO
nepedopa M C KCIONb30BAHUEM IMPaBUJIAa YMHOXKEHUS;
YMEHHUE OLEHUBATH BEPOSITHOCTU PEANbHBIX COOBITHI U
SBJICHUM, IOHUMATh POJIb NTPAKTUYECKH TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHII B OKpYXalOUIeM MHUpPE U B
KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHIA;
3HaKOMCTBO C 3aKOHOM OOJIBLIMX YHUCENI U €r0 POJbio B
MacCCOBBIX SIBJICHHSIX

YMeHue BIOUpATh MOIXOASIINN U3yYEHHBINM METOT JJIs
pelIeHus 3aa4u, IPUBOIUTH MPUMEPHI MATEMaTUYECKUX
3aKOHOMEPHOCTEN B MPUPOAEC U KU3HU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaT€MAaTUKM B  HCKYCCTBE,
OIUCBHIBATh  OTHAEJIBHBIE BBIIAIOIIUECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJE€ Pa3BUTHUA MAaTEMaTUKH KaK HayKH,
MIPUBOJUTH MTPUMEPHI MATEMATUYECKUX OTKPBITUM U KX
ABTOPOB B OT€YECTBEHHOU U BCEMUPHOU UCTOPUU




HNEPEYEHD DJIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kox IIpoBepsieMbIi 3JIEMEHT COJePKAHUSA
1 Uucna v BEIYUCICHUS
1.1 Harypanbubie u nensle uyncina. [Ipu3Haku 1eIMMOCTH LENIBIX YACEIT
12 OOBIKHOBEHHBIE M JIECSITHYHbBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
' NepUOIUYECKUE TPOOHU
13 Pammonanpapie  uncnma.  ApudMeThdeckue - omeparuu  C
PAlMOHAIIBHBIMU YMCIIAMH
1.4 I[evﬁCTBHTeJILHLIe yucna.  ApupMeTHdyecKkde — omepaluud  C
JNEHUCTBUTEIBLHBIMH YHCIAMU
15 [TpuOnKEHHBIE BHIYMCICHHUS, [paBuiIa OKPYIJICHH, PUKHIKA H
OIIEHKA PE3yJIbTATa BEIYMCICHUIN
2 AnreOpandecKkue BhIPaKECHHUS
2.1 bykBeHHbIE BbIpaxeHUs (BbIPaKEHUS C IEPEMEHHBIMH )
29 Crenenp ¢ wnenbiM 1nokasareneMm. CrTeneHb € palnydOHaIbHBIM
' nokazaresnieM. CBOMCTBA CTENEHU
2.3 MHorousneHsl

2.4 AnrebOpandeckas JpoOb

ApudmMernueckuii KOpeHb HaTypalibHOM cTerneHu. [ledicTBus c

2:3 apu(pMETHIECKUMH KOPHSIMH HaTypaJIbHON CTENIEHU
3 YpaBHEHUS U HEPABEHCTBA
31 Henbie u z[po6Ho-paui/10HaanLIe ypaBHeHUs. CHUCTEMBI U
COBOKYITHOCTH YPaBHEHUI
39 Henbie u npoOHO-panMOHANIbHBIE HepaBeHCTBA. CHCTEMBI U
COBOKYITHOCTH HEPABEHCTB
33 Pelienne TekcTOBBIX 3a/1a4
4 HucnoBbie MOCIEN0BATEIBHOCTH
4.1 ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aaHUs ITI0CIEI0BATEIbHOCTEN
49 Apudmerrnyeckass U TeoMmeTpuueckas mporpeccun. Dopmyna
CJIO’KHBIX TTPOIICHTOB
5 OyHKIMHU

@yHk1us, cnocoosl 3aaanus Gynkiuu. ['padux pynknuu. O6nactsb
OTpe/ieNieHUs] 1 MHOXKECTBO 3HadueHnid QpyHkumnu. Hymu dyHKIuu.

5.1. [TpoMexyTKku 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH
¢yHkiuu. Makcumymbl 1 MUHUMYMBbl (yHKIIMU. Haubonbiiee u
HauMEHbIlIee 3HaYeHNe PYHKIIUU HA IPOMEKYTKE

6 Koopannatel Ha npsiMO# U IJIOCKOCTH




6.1

Koopaunartnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 ['eomeTrpus

7.1 ["'eomeTpuueckue GUryphbl 1 UX CBOMCTBA

7.2 TpeyrojibHUK

7.3 MHOroyroibHUKA

7.4 OKpy»XHOCTb U KPYyT

7.5 N3mepeHne reoMeTpuyeCcKuX BEIMYHH

7.6 BekTopel Ha I10CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA

8.1 OnucarenbHasi CTAaTUCTHKA

8.2 BeposaTtHoCcTh

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['padsr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVISA YYEHUKA
Marematuka. ['eomerpus : 7-9-e kiacchbl : 6a30BbI YPOBEHbB : YU4EOHUK /
JI.C.Atanacsn, B.®. byry3os, C.b.Kanomues [u ap.]. — 14-e uza., nepepad.
— Mocksa: IIpocenienue, 2023.

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
Marematuka. ['eomerpus : 7-9-e kjmacchl : 0a30BBIM YpPOBEHb
METOJIUYECKOE MOCO0re K MPEAMETHON JTMHUU YYEOHUKOB MO T€OMETPUU
JI.C.Atanacsina, B.®. byry3oBa, C.b.KagomiueBa u ap./ — 2-e uza., crep. —
Mocksa: IIpocsenienue, 2023.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

1. https://lesson.academy-content.myschool.edu.ru/02.3/07
https://resh.edu.ru/subject/17/7/
https://lesson.academy-content.myschool.edu.ru/02.3/08
https://resh.edu.ru/subject/17/8/
https://lesson.academy-content.myschool.edu.ru/02.3/09
https://resh.edu.ru/subject/17/9/
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