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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nmporpaMma o reomeTpuu paspaboTaHa Ha OCHOBE:

- Ilpuxaza MunnpocBemenuss Poccum ot 31.05.2021 Ne 287 "OOG yTBepKaeHUU
denepanbHOrO TOCYIAapCTBEHHOIO 00pa30oBaTEIbHOIO CTAaHJApPTa OCHOBHOTO OOIMIETo
oOpa3oBaHus" (C U3MEHEHUSIMU U JJOTIOJIHEHUSAMN);

- denepanbHO OCHOBHOI 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00Ilero o0pa3oBaHuUs,
YTBEPKACHHON MIPUKA30M MuHnpocBeleHus Poccuu oT 18.05.2023
Ne 370 «O6 yrBepxkaeHuu (enepanbHOM 00pa3oBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHus» (C M3MEHEHHUSIMH U JIOTIOJTHCHUSAMH);

- Tomoxenuss «O paboueit mporpamMmme y4eOHOrO NpeAMETa, Kypca TOCYAapCTBEHHOTO
010/KETHOTO 00111e00pa3oBaTeIbHOrO yupexaeHus ymied Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICH

Hacrosiass pabouas mporpamma sIBISIETCS COCTaBHOM YacTbl0 OCHOBHOHM 0Opa3oBaTeiIbHOM
porpaMMbl OCHOBHOTO o011ero oopasoanus ['bOY nuneit Ne 373 MockoBckoro paiiona CaHKT-
[TerepOypra.

['eomeTpusa Kak OAMH W3 OCHOBHBIX DPa3esioB MIKOJIHHOW MaTeMAaTHKH, UMEIOUINI cBOei
[EeNbl0 O0ECIeunTh H3yYeHUE CBOWCTB W pa3MepoB (GUIYp, UX OTHOUICHHH U B3aMMHOE
pacroJIO’)KEHUE, OINUPAEeTCsl Ha JIOTUYECKYI0, J0Ka3aTelbHYI0 JMHUIO. LleHHOCTh H3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOydarOMIMUACS
YUNUTCS TIPOBOJWUTH JOKA3aTENIbHBIE PACCYXIEHHUS, CTPOUTH JIOTHYECKHE YMO3AKIIOYEHUS,
JIOKa3blBaTh MCTHUHHBIE YTBEPKJAEHUS W CTPOUTh KOHTPOPUMEPHI K JIOXKHBIM, IPOBOJMTH
PacCyXAEeHHUsI «OT IMPOTHUBHOTO», OTIWYATh CBOWMCTBAa OT MPHU3HAKOB, (OPMYJIHPOBATH OOpaTHBIE
yrBepxaeHus. Ocoboe 3HaueHue JoKa3aTelbHas JMHHUS HMEeT JUIsl YIIIyOJEHHOTO H3y4eHUus
MaTE€MaTUKH.

[lenbro M3y4eHUs TeOMETPUU SIBIISETCS UCIOJB30BaHUE €€ KaK MHCTPYMEHTA MPU PELICHUU
KaK MaTeMaTU4YeCKUX, TaK M TMPaKTUYECKHX 3a/ady, BCTPEYAIOIIMXCS B pPEATbHOM JKU3HU.
OOyyaromuiicst TOJKEH HAayYUTBhCS ONPENENATh T€OMETPUYECKYI0 (DUTYpy, ONMHUCHIBATH CIOBaMH
4epTEX WM PUCYHOK, HAMTH TUIONIA/Ib 3€MEJILHOTO Y4acTKa, PACCYUTHIBATH HEOOXOAUMYIO JJIUHY
OTITOBOJIOKOHHOT'O Kabessi uiiu Tpedyemble pa3Mepbl rapaxa Juist apromoomiis. [pu perennn 3agay
MPAKTUYECKOTO XapakTepa oOydarloIIUHCs YYUTCS CTPOUTh MaTeMAaTUYECKHUE MOJENU PEabHBIX
KU3HEHHBIX CHUTYyallil, MPOBOJUTH BBIYUCIECHHS W OLIEHUBATh aJ€KBATHOCTH IOJIYYEHHOI'O
pe3yJibTarta.

Oco0eHHOCTh y4eOHOro Kypca YriayOJIEHHOrO M3y4eHHs T'€OMETPHHM COCTOUT B TOM, 4YTO
oOyJaroluecss He MPOCTO 3HAKOMSTCS C ONPEAENIEHHBIMHU MOHSATUSMHU, @ YBEPEHHO OBJIA/IEBAIOT
umu. CyllecTBYIOIME TEMbl MPOrpaMMbl 0a30BOro Kypca TE€OMETpUM H3ydaloTcs Ha Oojee
riyOOKOM ypOBHE, a 00yyaromuecs: IpuoOpeTaloT yMEHuUs, TOMOTaloIIie UM YBEPEHHO PUMEHSTh
CBOM 3HaHUS HE TOJBKO B MaTeMaTHKE, HO U B CMEXHBIX IpeIMeTax, MPexae BCero (Qpu3uke u
nH(pOpMaTUKe, a TaKXKe IOJb30BATHCS MOJYUYEHHBIMH 3HAHUSMHU IPH PELICHUH MPAKTHUYECKUX
3ajad.

YUYEBHUK

Marematuka. ['eomerpus: 7-9- kmaccel: 0a30BbIii ypoBeHb: yueOHHMK. AtanacsH JI.C.,
byry3oB B.®., Kagomuer C.b. u apyrue. 14-e uznanue, nepepadbotanHoe. AKIIMOHEPHOE OOIIECTBO
“NznaTensctBO “IIpocBenieHue».



CornacHo yuebHOMY IulaHy B 7-9 Kijaccax wu3ydaeTcs YriayOn€HHBIH Y4eOHBIH Kypc
«["eoMeTpusi», KOTOPBIA BKIIOYAECT CIEAYIOIIHE OCHOBHBIC paszienbl cojepkaHus: «Hauama
reomeTpuny, «TpeyronbHukn», «OKPYKHOCTHY, «HeThpéxyronbHukmy, «llomoduey, «3neMeHThI
Tpuronomerpuny», «llmomann», a Taxke «Merom koopauHaT», «Bekropbl», «IIpeobpa3oBanus
TUIOCKOCTI.

Ha u3yuenue yue6HOro Kypca «l'eomerpusi» oTBomutcst 272 daca: B 7 kinacce — 68 gacoB (2
yaca B Hezemo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hauyana reomerpun

HcTopust BOSHUKHOBEHHUSI U pa3BUTHUs reomerpuu. HavanpHble nmonsaTus reomerpuu. Touka,
npsMasi, 0Tpe3ok, J1yd. [lonsTue 06 akcuome, TeopemMe, 10Ka3aTeabCTBE, OMPEICIICHUH.

B3anMHOe pacnosiokeHue ToYeK Ha NnpsMoi. Mi3mMepeHue IMHbI 0Tpe3Ka, pacCTOSTHUE MEXKITY
TOYKaMHU.

[Tomymmockocts M yros. Bupbl yrnos. M3mepenue BenuuuH yriioB. BepTukanbHble U
cMexHbIe yribl. [lapannenbHble U nepneHANKYISpHbIE IpsiMble. PaccTosiHUME OT TOYKU 10 IIPSIMOM.
buccekrpuca yrina.

Jlomanas. Buael momansix. JninHa nomaHoi. MHOroyroiasHuku. [lepumerp MHOTOyrobHUKA.
IToHsATHE O BBITYKIIBIX U HEBBIITYKIIBIX MHOIOYTOJIbHUKAX.

[TepBrYHbIE TPECTABICHUS O PaBEHCTBE (QUTYP, UX PACHIOTIOKEHUU, CHMMETPHH.

IIpocreiimune noctpoenus. MHCTpyMEHTBI U1l UBMEPEHUIN U TOCTPOCHUN.

TpeyroabHukHn

Buzpl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE, TYIIOYTOJbHbBIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MeauaHa, OucCCeKTpuca U BbICOTA TPEYroJIbHHKA.

PaBencTBo TpeyronbHukoB. IlepBbIi M BTOPOW IIPU3HAKM PAaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOenpeHHBIE TPEYroJbHUKM M UX cBoiicTBa. lIpu3HaK paBHOOEIPEHHOIO TPEYroOJbHUKA.
Tperuil npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHH MEXy CTOpPOHaMH M yIJIaMH TpeyrosibHHKa. HepaBeHCTBO TpeyrosibHHKA.
HepaBeHCTBO 0 1IIMHE JTOMAHOM.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOICTBa oceBoi cuMMmeTpuu. [Ipumepsl cummeTpun B
OKPY’KaIOILEM MUDE.

ITapanuieabHbie npsMbie. CyMMa yIjIOB MHOTOYTOJIbHHKA

[TapainenpbHOCTh NPSMBIX, HUCTOPUYECKHE CBENCHMS O IIOCTyjdaTe EBKIMIa M O poiu
JloGaueBckOoro B OTKPBITUM HEEBKJIMJIOBOW TeomeTpuu. CBOWCTBa M NpPU3HAKU MapaljieNbHbIX
npsimbix. CyMMa yriioB TpeyrojbHUKa. BHemHue yrisl TpeyronbHuka. CyMMa BHYTPEHHUX YITIOB
MHOT'OYT'OJIbHUKA U CYMMa BHEIIHUX YIJIOB BBIITYKJIONO MHOTOYT'OJIBHUKA.

IIpsiMoyroJibHBIEC TPEYTrOJ1bHUKH

[IpusHaky paBeHCTBA MNPSMOYTOJIBHBIX TPEYrOJbHUKOB. llepneHauKynsip M HaKIOHHAs.
CBolicTBO ~ MeauaHbl  IPSIMOYTOJIBHOIO  TPEYroJbHUKA, NPOBEAEHHOM K  THUIIOTEHY3E.
ITpstMOyTONBHBIN TPEYroJIbHUK € yrioM B 30°.



Okpy:KHOCTH

[ToHSITHS OKPY>KHOCTH U Kpyra. DJIEMEHTHI OKPY>KHOCTH M KpyTa: LIEHTpP, PaauycC, TuaMeTp,
XopHa, ux cBoicTBa. B3aumHoe pacnosioskeHue oKpy)HoCTU U npsaMoil. KacatenbHas u cexyias K
okpyxHOocTH. OKpYKHOCTh, BIMCaHHAasA B yroi. lIpocreiiiine mocTpoeHus: ¢ MOMOIIBI0 HUPKYIS U
JIMHEUKH.

I'eomeTpuueckue Mmecta To4YeK

[TonsiTuie 0 reoMeTpu4eckoM MecTe Touek. [Ipumepbl reoMeTpuueckux MECT TOYeK Ha
IUIOCKOCTH. buccekTpuca yriia u cepeuHHBIA MEPHEHAUKYISP K OTPE3Ky Kak T'eOMEeTpUYEecKue
MecTa TouyeK. OmnucaHHasi OKPYKHOCTb TpPEyrojibHHKa, €€ IeHTp. MeToJl reoOMEeTpUYECKHX MEeCT
TOYEK P PELICHUU TeOMETPUUYECKUX 3a]1ay.

IHocTpoenusi ¢ MIOMOIIBIO HUPKYJIS M JTUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX TMOCTPOSHUH, O3Tambl 3ajauyd Ha
MOCTPOCHUS, PEIICHHUE 33/1a4 Ha MOCTPOCHHUE LUPKYJIEM U JIMHEHKOI.

8 KJIACC

YeTbIpEéXyroJIbHUKH

[Tapamenorpamm, ero npu3HaKku U cBoicTBa. [IpsMoyronbHUK, poMO, KBaapaT, UX MPU3HAKU
u cBoiictBa. Tpameuus. PaBHoOenpenHas Tpamemnus, e€ CBOiCTBa W Npu3HaKU. lIpsmoyroipHas
Tpaneuus. CpeaHss JIMHUA TpaleLuuy.

Cpenssis JuHUSA TpeyrosbHMKa. MeTon yIBOEHHs MeAuaHbl TpeyrojibHHKa. Teopema o
nepecedyeHny MeIuaH TPEYroJbHUKA.

Teopema ®aneca, TeopeMa O MNPONOPLMOHANBHBIX OTpe3kax. Teopema BapunboHa ais
IIPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

ITonoGue

[TogoOue TpeyrodbHUKOB, KO3 duimeHT mnoxodus. [lpusHaku mogo0ust TPEyroJTbHUKOB.
[TpumeHeHne MoJ00MS TPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiau.

Ilnomann

[Tonsitne o mmonraau. CBolcTBa miomaae reomerpudeckux guryp. Ipocreiimme Gopmynb
JUISl TUTOLIA/IM TPEYroJbHUKA, MapajienorpamMmma, pom0a u Tpanenuu. [lnomany mogobHsIx Guryp.
OTtHoleHne MI0MAAeH TPEYroIbHUKOB.

Teopema Ilngaropa

Teopema ITudaropa. Ilpumenenue Teopems! [ludaropa npu pemieHnn NpakTUYECKUX 3ajad.

JJIeMeHTBhI TPUTOHOMETPHH

CuHyC, KOCHHYC, TQHI'€HC U KOTaHT€HC OCTpPOro yrja MpsSMOYIOJbHOTO TPEYroJbHUKA.
Tpuronomerpuueckue ¢yukuuu yrinoB B 30° 45° u 60°. IIpomopruoHanbHble OTpPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1iibl U 4eTBIPEXYTOJIbLHUKH, CBSAI3AHHbIE C OKPY/KHOCTBHIO

BnucanHble M LEHTpaJdbHBIE YIJIBI, YrOoJd MEXAY KacaTeIbHOW M XOpHOH. YTIbl MEXIy
XopaaMM M CEeKyllMMH. BrnucaHHble M ONUCaHHBIE OKPY)KHOCTHM TpPEYrojbHUKA U
YEeTBIPEXYTrOJNIbHUKY. (CBONMCTBA M IPU3HAKM BIMCAHHOTO YETBIPEXYrOJbHUKA. B3ammHoe
pacmoyio)keHue JBYX OKpyxkHoctei. Kacanme oxpyxkHocted. OOmme KacaTeabHbIE K JIBYM
OKPYXHOCTSIM.



9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocuHyc, TanreHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
@opmynsl npuBeneHus. Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenne npakTMuecKHMX 3aJad C HMCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1ay reoMeTpUYECKON ONTHUKHU.

Tpuronomerpuyeckue GopMysbl s IJIOLWAAM TPEYTroJbHHKA, MapajuieorpaMma, pomoa,
Tpaneuuu. @opmyina ['epona. @opmMyia MIOMIAAN BBITYKIOTO YETHIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB

Xopapl U TOJAOOHBIE TPEYrOJbHUKH B OKPYKHOCTH. TeopeMa O NMpOU3BENEHHH OTPE3KOB
XOpJZl, TEOPEMbl O IIPOU3BEIECHUU OTPE3KOB CEKYIIMX, TEOopeMa O KBaJpaTe KacaTeabHOM.
[IpuMeHeHre npu pemieHuU reomMeTpuueckux 3agad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

Metoa KooOpaAuHAT

YpaBHeHHE MPSAMON Ha MJIOCKOCTU. YTJIOBOH KOI(PPUIMEHT M CBOOOIHBIM YIEH, HUX
reoMeTpuueckuid cmbica. [lapamiensHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX (4Yepe3 yTriIoBOMH
K03 punreHT).

YpaBHEeHHE OKpYKHOCTH. HaxokneHue nepecedeHHi OKPYKHOCTEH M IIPSMBIX

w =

KoopauHatax. @opMyna paccTosiHUS OT TOYKH 10 mnpsmoiu. [lnmomans mnapamienorpamma
KOOpJMHATaX, MOHITHE 00 OpUEeHTUPOBAaHHOHM Iwiomanu. [IpumeHeHne Merofga KOOpAMHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

BekTops!

Bekropsl Ha 1utockocTH. CioKeHHE W BBIYMTAHME BEKTOPOB — IPaBHJIa TPEYrOJIbHUKA
napajuleJiorpaMMa. YMHOXEHHE BekTopa Ha uucino. Koopaunatel Bektopa. CroxeHue
BBIYMTAHUE BEKTOPOB, YMHOXXCHHE BEKTOpa HA YUCIO B KoopauHaTax. [[pumeHeHue BEKTOpOB
dusHKe, IEHTpP Macc.

[Tonsatue o Oa3uce (Ha IUIOCKOCTH). Pa3noxkeHus BeKTOpoB Mo Oasucy. CxaisipHOe
IIPOU3BEJICHUE BEKTOPOB, N€OMETPUYECKUN CMBICI U BBIPAKEHHUE B JCKAPTOBBIX KOOpAMHATAX.
JIucTpuOyTUBHOCTD CKaJIIpHOTO Mpou3BeaeHusd. CKalsipHOE NpPOU3BENEHHUE M IPOCLUPOBAHUE.
[IpuMeHeHne CKaJSIPHOTO IPOM3BENCHMS BEKTOPOB I HAXOXKACHWS JIMH M YIJoB. PemieHue
TEOMETPUUYECKHX 3a/1a4 ¢ IIOMOIIBIO CKAJISPHOTO IIPOU3BEICHMUS.

JIIMHA OKPYKHOCTH M IUIOIIAAL Kpyra

[IpaBunpHBIE MHOTOYroJIbHUKH. [[nvHa OKpyXHOCTH. ['pamycHas M paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH Jyr OKpykHocTeil. Ilmomaas kpyra, cektopa, cerMeHra. Mcropuyeckue
CBE/IEHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOLIAN KpyTa.

JBHKEHHUS MII0CKOCTH

IlentpanpHass cummerpus. lLleHTpambHO-cumMerpuuHbie ¢urypel. IloBopoT. OceBas
cuMMeTpust. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslil mepeHoc.

oIS

[TonsiTue nBUXeHUs U ero cpoiictBa. PaBencTBo ¢uryp. [IposiBieHus cMuMMeTpHUH B IPUPO/IE,
JKUBOIMCH, CKYyJIbNType, apxurekrype. Kommosuuum 1BHXkeHMH (TpocTediiue NpUMEpPHI).
[IpuMeHeHHE B TeOMETPUYECKHX 3a7ayax.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl 110 MATEMATUKE XAPAKTEPU3YIOTCS

1) narpuoTuyeckoe BOCIIMTAHUE:

IIPOSIBJIEHUEM HHTEpeca K NPOLIIOMY M HACTOSALIEMY POCCUMCKON MaTEMAaTHKH, LICHHOCTHBIM
OTHOILLIEHUEM K JTOCTHXKCHHUSM POCCHUMCKUX MATEMAaTUKOB U POCCUKMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
K UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B IPYTrUX HAyKax W MPUKIAJHBIX cdepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH TIpaxJaHMHA W pealu3allud ero Ipas,
NPECTaBICHUEM O MAaTEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHHS PA3IUIHBIX CTPYKTYD, SBJICHH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYXICHUIO
STHUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyA0oBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B PELICHUM IPaKTHUYECKUX 3a7ad MaTeMaTH4ecKou
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha IMPOTSHKEHUU Beel
XKHU3HU /ISl YCHEIIHOW NMpOo(ecCHOHAIBHONW NESATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHHEM MHAMBHUAYAIbHON TPaeKTOPUU 00pa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIUTAHME!

CHOCOOHOCTBIO K 3MOIMOHAIBHOMY M O3CTETHMYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHNI, YMEHUIO BUJETh MaTeMaTHUYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHMA:

OpHEHTAllMel B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IpeacTaBiIeHUil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI UeJOBEKa, MPUPOAbI U OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JAEATEeIbHOCTH, JTalloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl pa3BUTHS LIMBUIIM3ALMHU, OBJIAJCHHUEM S3bIKOM MAaTEMATUKH M MaTeMaTH4ECKON
KYJIbTYpOH KaK CpEIACTBOM IIO3HAHUS MHpA, OBJAJCHUEM HAaBBIKAMHU HCCIIEJOBATEIbCKON
JeSITEIbHOCTH;

6) ¢usnyeckoe Bocnuranue, popMupoBaHHe KYJIbTYPHI 310POBbSl U 3MOLHOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO IIPUMEHATH MaTEMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS, BEACHUS
3I0pOBOr0 00paza >KM3HHU (30pOBOE NMHUTaHHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHUH U OTAbIXA,
perynsapHas (usnyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pEeQIIEKCHUH, NMPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eaoBeka;

7) 3KoI0THYeCKOe BOCIINTAHHE:

OpHEHTAlMe Ha NPUMEHEHHWE MaTeMaTHMYeCKUX 3HaHUM JUIsl pelieHus 3ajad B 00JacTH
COXPAaHHOCTH OKpYKaIOIIEeH Cpelpl, IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKA HX BO3MOXKHBIX
MOCJEACTBUM JJIi OKpYXarollel cpeapl, OCO3HaHWEM TIJI00ATBHOTO XapakTepa SKOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;



8) aganTanusa K H3MEHAOIMMCS YCI0BUAM COMAJLHOM M IPUPOAHON cpelbl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCIIOBHUAX HEOIPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCJIE YMEHHE YYHUTHCS y APYIHX
arozed, npuoOpeTaTh B COBMECTHOW JIESATEIbHOCTH HOBbIE 3HAHMSA, HAaBBIKM M KOMIIETEHLUU W3
OIIBITA IPYTUX;

HEOOXOUMOCTBI0O B ()OPMHUPOBAHMM HOBBIX 3HaHUH, (OpMyIHpoBaTh WICH, MOHATHS,
IUNOTE3bl 00 00BEKTaX M SIBICHUSX, B TOM 4YUCIIE paHEEe HEU3BECTHBIX, OCO3HABaTh JE(PULUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHMAEMbIE pEIICHUS M JEHCTBHA,
(dbopMyIHpOBAThH M OLICHUBATH PUCKHU M MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrate OCBOEHHS TpOTrpaMMbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOydaromerocs OyayT cQopMHUpOBaHBI MeTampelAMeTHbIe pPe3yJbTaThl,
XapaKTepU3yroUecs OBJIaJICHUEM YHUBEPCAIbHBIMU MMO3HaBaTEIbHBIMU JIEHCTBHSIMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMH JIEUCTBUSAMU M YHUBEPCAIBHBIMU PETYISATUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jloruveckue aeiicTBUS:

BBISIBIIATH W XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKK MaTEeMaTHYECKUX OOBEKTOB,
MOHSTH, OTHOIICHUH MEXy MOHATUSAMH, (POPMYIUPOBATH OINpEIeTICHHs OHIATUN, YCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KIAacCU(PUKALMU, OCHOBAHUA i O0OOIICHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJN34;

BOCIIPUHUMATh, (OPMYJIUPOBaTh U TMPEoOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EMHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHBOpeuns B (akTax,
JIAHHBIX, HAOTIOJICHUSAX U YTBEPXKICHUSIX, MPEIaraTh KPUTEPUHU JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

JIeNaTh BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pazOupaTh JI0Ka3aTEIhCTBA MATEMATHUYECKUX YTBEPXKIECHUU (TMpsSMBbIE M OT MPOTHBHOTO),
MPOBOJIUTh  CAMOCTOSITEIHHO  JIOKA3aTeIhCTBA  MaTeMaTHYeCKUX  (aKkTOB,  BBICTpamMBaTh
apryMeHTalll0, TMPUBOJIUTh TPUMEPHl U KOHTPIPUMEPHI, MPUMEHATH METOJ[ MaTeMaTH4YeCKOU
WHAYKIIHHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 perieHus yueOHOM 3afaun (CpaBHMBAaTh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMPATh HaNOO0JIEEe MOIXOIANINN C YUETOM CAaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).

Bba3zoBbie nccienoBarebCKue JeMCTBHA !

UCIIOJIb30BaTh BOIPOCH KaK HCCIEIOBATEIbCKUN MHCTPYMEHT IO3HaHUS, (OPMYITHUPOBATH
BOIIPOCHI, (DUKCHUPYIOIIHE MTPOTUBOPEUHE, MPOOTIEMY, CAMOCTOATEILHO YCTaHABIMBATh HCKOMOE U
JIaHHoe, GOPMHUPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HITNIO, MHEHHUE;

MPOBOJIUTh TIO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTY COOOM;



CaMOCTOSTENNLHO (POpMyITUpOBaThH OOOOIIEHHUS W BHIBOIBI IO pE3yJbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUsI, HMCCIEAOBAaHUSA, OKCIIEPHUMEHTa, OICHHWBATh JIOCTOBEPHOCTh  IOJIYUYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BBIABUTATH MPEATION0KEHHS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh WM HM30BITOYHOCTh MH(OPMAIMH, JAHHBIX, HEOOXOIUMBIX IS
pEIICHUS 3a1a4H;

BBHIOMpPATh, AaHAIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPHPETHPOBATH HHGOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MIPEICTABICHHUS,

BEIOUpaTh (OpMYy TpeACTaBlieHUs HH(DOpPMAIMM W WIUTFOCTPUPOBATH PEIIaeMbIe 3aJ1a4u
cXeMaMHu, JruarpaMMaMH, HHOU TpaduKoil M KX KOMOMHAIMAMU;

OIICHUBAaTh  HAAGKHOCTH  WH(GOpPMAIUM 10  KPUTEPHUAM,  NPEIIOKCHHBIM WU
c(hOPMYIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBHAMM U LEISAMU
oOImIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX W INHUCHBMEHHBIX
TEKCTaxX, 1aBaTh IMOSICHEHUS 110 X0y PEIICHHS 33a]]a4i, KOMMEHTHPOBATH TIOJYYCHHBINA PE3yIIbTaT;

B X0Je OOCYXJEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJIaeMOH TeMbl, IMPOOIEMBI,
pemraeMoil 3ajauu, BBICKA3bIBaTh MJIEM, HALIEJICHHbIE HA IOUCK PEIIEHHs, COMOCTABIATh CBOU
CYXKICHHS C CYKIEHUSIMU JPYTrUX YYaCTHUKOB AHaliora, OOHapyXHUBaTh pa3iMuve U CXOJCTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOIIACHsl, CBOM BO3PAXKECHHUS;

NpPEACTaBIATh PE3yNbTaThl pEIICHUS 3aJlaud, SKCIEPUMEHTa, MCCIEeOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHUS C YUETOM 3aj]lau MPe3eHTalul U OCOOCHHOCTEH
ayJIUTOPUH;

MOHMMATh W WCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBHOW PaOOTHI TpH
pelIeHMH Y4eOHbIX MaTeMaTUYEeCKUX 3ajlad, NPUHUMATh 1eJlb COBMECTHOW JI€ATEeNbHOCTH,
IUITAHUPOBATh OPTaHU3ALMI0 COBMECTHOM palOThl, pacmpedensiTb BHIbl pabOT, JOTrOBApHBAThHCA,
o0cyxJaTh Npoliecc U pe3yabTaT padboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboTsl (00CyXkaeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U HUHBIE); BBHIIOJIHITH CBOIO YacTh PabOThl M KOOPJIUHUPOBATH CBOU JICHCTBUS C IPYTUMHU
YJIeHaMU KOMAaHJbl, OLEHMBAaTh KAauyeCTBO pe3yJbTaTa M KauecTBO CBOEro BKJaja B OOIMIUI
pe3ysbTaT M0 KPUTEPHIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMO/ICHCTBHSL.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE /1eiiCTBUSA
Camoopranusanus:

BBISIBJISATH HpO6J’IeMBI JJIA pemeHI/m B X KU3HCHHBIX U y‘Ie6HBIX CI/ITyaHI/IHX, OpI/IeHTI/IpOBaTBCH
B PA3IMYHBIX MOAXOAaX MPUHATUS pelieHul (MHIUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTaBIISATh ILJIaH, AJITOPUTM PEIISHUs 3a/1a4yu (MM ero 4acTh), BRIOUPATH
crocod pemieHUS € Y4€TOM UMEIONIMXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJS TpoIlecca W pe3ylbTara pemieHus

MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHUH;



IPEIBUIETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTb IIPpHM PpELIEHUH 3aJauyd, BHOCHUTH
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAHJACHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OLICHUBAaTb COOTBETCTBUE pE3yslbTaTa MAEATEIbHOCTH IIOCTABICHHOM LEJIW W YCIOBUSM,
OOBSICHATH TPUYMHBI JOCTIKEHHS WM HEIOCTH)KEHUS LIEIH, HAXOIUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BbIp@XaTh HMOLUM IPU H3YYEHUM MaTeMaTHYeCKUX OOBEKTOB U (aKToOB, J1aBaThb
SMOLIMOHAJIbHYIO OLICHKY PELIEHUs 3aJauu.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBOEHHS MPOrpaMMBbl y4eOHOTO Kypca K KOHIY oOydeHus B 7
KJ1acce:

Pacno3naBate  M3y4yeHHBIE TeOMETpUYECKHE (QUTYpBI, ONpEACTsITh HUX B3aUMHOE
pacrosiokeHue, n300pakaTh reOMETpUIECKUe (GUTypHI, BHITOIHATh YEPTEKHU 110 YCIOBHUIO 33/1a4H.
W3MepsaTh NMHEWHBIE W YIVIOBBIE BENMUYMHBL. PelaTs 3ajaud Ha BBIYMCIEHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

IIpoBOINTHE NPUKUAKY M OLEHKY JIMHEWHBIX M YIVIOBBIX BEIMYUH IPEAMETOB B PEAJIbHOU
KU3HH, DPa3MEpPOB NPUPOAHBIX OOBEKTOB. PasznmuaTh pasmepsl ATHX OOBEKTOB IO MOPSAKY
BEJIMYMHBI.

Ctpouts 4epTeku K FeOMETPUYECKUM 3a/1adaM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BAaTh MPU3HAKHU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 33/1a4.

IIpoBOIUTE JIOTMYECKHUE PACCYKICHUS C UCIIOJIB30BAHUEM IN€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsd MPU3HAKAMM PABEHCTBA IMPSAMOYIOJBHBIX TPEYIOJBHUKOB, CBONCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MpPSAMOYTOJIBHOTO TPEYrOJIbHHKA, B  PEIICHHUH
F€OMETPUYECKUX 3a1a4.

OmnpenensaTs NapauiebHOCTh NPSMBIX C MOMOIIBIO YITIOB, KOTOpble OOpa3yeT ¢ HHUMHU
cexymasd. Onpenenars NapauieIbHOCTh NMPSMBIX C MOMOLIbI0 PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAMOM 10 TOYEK JPYroM IpsiIMOiA.

Pemate 3agaun Ha kieT4aToil Oymare.

[TpoBOIUTH BBIYMCICHHUS W HAXOAMTh 4YHCIOBbIE M OYKBEHHBIE 3HA4YECHHS YIJOB B
FEOMETPUYECKHUX 3a7a4aX C MCIOJIb30BAHUEM CYMMBI YIVIOB TPEYIOJbHUKOB U MHOIOYI'OJIBHUKOB,
CBOICTB yIJi0B, 00pa30BaHHBIX MPU NEPECEUCHUH JBYX MapajuielbHBIX NMPSAMBIX ceKyiel. Pemath
MIPaKTUYECKHE 3a7]a4H Ha HaX0KJICHUE YTJIOB.

Brnagers mnonsTHEM «reoMeTpuueckoro wmecra Touek» (manee I'MT). Omnpenensars
OMCCeKTpUCYy YIla U CePEeIUHHBIN MEepHeHIUKYIAp K OTPE3Ky KaK reOMEeTpUYECKHe MeCTa TOYeK.
[Tonb30BaTbes moHSATHEM reomerpuueckoro wmecta Touek (I'MT) mpu  npokaszarenbcTBe
T€OMETPUUYECKUX YTBEPKIACHUM U NPU PEIICHUH 3aa4.

DopMynMpOBaTh OMPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U AUAMETPa OKPY>KHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. YMETh JOKAa3bIBATh U IIPUMEHATH 3TH CBOMCTBA IIPU PELLICHUU
3a1ad.

Bnaners NOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbBHMKA OKPYXXHOCTH, YMETh HAaxXOIUTh €€
neHTp. JlokasplBaTh M HUCHOJIB30BAaTh (PaKThl O TOM, YTO OHMCCEKTPHCHI YITIOB TPEYrOJIbHUKA
[IEPECEKAIOTCS. B OJHOW TOYKE, M O TOM, 4YTO CEPEAMHHBIC MEPHEHIUKYJSPHl K CTOPOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OJHON TOUKE.



Binamers noHATHEM — KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BaTbCsl  TEOPEMOU O
NEPIEHAUKYJIAPHOCTH KacaTeJbHOM M paauyca, MPOBEIEHHOIO K TOYKE KacaHus. JlOKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPYKHOCTH, IPOBEACHHBIX U3 OJHOW TOYKHU, U IPUMEHATH
9TO B PEIICHUU T€OMETPUYECKUX 3a/1ay.

Jloka3plBaTh U INPUMEHATH IPOCTEUIINE T€OMETPUYECKHE HEPABEHCTBA, IIOHUMATh MX
IIPAaKTUYECKUM CMBICIL.

ITpoBOAUTH OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

[IpeameTHBIE pe3yabTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTO Kypca K KOHILy oOydeHus B 8
KJiacce:

Pacnio3dHaBaTth OCHOBHBIE BHU[IbI YETHIPEXYTOJBHUKOB, MX D3JIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBAaMHM TP PCIICHWM T'€OMETPUYECKHMX 3a7ad. Pa3nuyaTh TIpU3HAKM M CBOMCTBA
napajuieiorpaMma, pomM0a U TPSIMOYTOJIbHHMKA, JIOKa3bIBaTh UX M YBEPEHHO MPHUMEHSTHh IMpPU
pelIeHUU TEOMETPUUYECKUX 3a]1ay.

Hcrnonb3oBaTh CBOMCTBA TOYKM TIEPECEUCHUS] MEIMAaH TPEeYyrojibHUKA (IIEHTpa Macc) B
pEIICHUY 3a/1a4.

Brnazners nmoHsTHEM CpefHEN TMHUU TPEYroJbHUKA U TPaelny, IPUMEHSTh UX CBOICTBA MpU
pelIeHuH TreoMeTpuueckux 3amad. Hcnons3oBate Teopemy Daneca u  TeopeMy O
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX I PEHICHUS TPAKTUYECKUX 3a]1a4.

Pacno3naBaTh LIEHTpaTbHO-CUMMETPUYHBIE (UTYpHl W HCIOJNB30BaTh UX CBOMCTBA NpuU
pEIICHUY 3a]1a4.

Bnaners nmoHsTHsIMU 1TOA00MS TPEYTrOIBHUKOB, KO (GUIIMEHTA TOI00HS, COOTBETCTBEHHBIX
AJIEMEHTOB TOJO0OHBIX TPEYrOJIbHUKOB. VIMETh TpeacTaBiieHHe O MpeoOpa3oBaHUU MOJ00USI U O
nonobHpIx (¢urypax. Ilomp3oBaThCs NpU3HAKAMH TMOAOOMS TPEYrOJbHUKOB TIPU PELICHUU
reoMeTpuueckux 3anad. Jloka3plBaTh W NPUMEHSATh OTHOLIEHUS MPONOPLHUOHAIBHOCTH B
MPSIMOYTOJIBHBIX TpeyrojabHuKax. [I[puMeHsaTs mogo0ue B MpakTHYECKUX 3a/1a4uax.

BeiBoguTe ¥ HWcmonb30BaTh mpocrednime  (GopmMynbl  UIA  IUIOMIAAM  TPEYroJbHUKA,
napajieiorpaMma, pomOa W Tpaneuuu. BeUUCHATH (pa3iHMYHBIMH  CIIOCOOAMH) IUIOIIAIh
TPEYrOoJbHUKA ¥ MJIOIIAAA MHOTOYTOIBHBIX (GUTYD (TTOJIB3YSCh, T1€ HEOOXOIMMO, KaTbKYIITOPOM).
3HaTh OTHOIIEHUE TUIOMIAACH MOMOOHBIX (UTYp W TMPHUMEHSATH MPHU pelieHuu 3aaad. [IpumeHsTh
MOJIyYCHHBIC YMEHUS B MPAKTHYECKUX 3a7a4ax.

[Tonb3oBatbest Teopemoit [Tudaropa Anis pemieHuss TEOMETPUUECKUX U MPAKTUIECKUX 3aj1ad.
CTpouTh MaTeMaTH4YECKyI0 MOJIEIb B MPAKTHUECKUX 3a/1ayaxX, CAMOCTOSITENIbHO JAeNaTh YepTEX U
HaXO0JIUTh COOTBETCTBYIOIIUE JUTUHEI.

BraneTs moHSITHEM BIHCAHHOTO U IIEHTPAIBHOTO YyIJIa, yIia MEXy KacaTelbHOW U XOPJIOH,
OMMUCAaHHOM M BINHCAHHOW OKPYKHOCTH TPEYrOJbHHUKA M YETBIPEXYTOJIbHUKA, MPUMEHSTh HX
CBOMCTBA MPU PEIICHUH 3a/1au.

[IpuMeHATh TOTyYEeHHbIE 3HAHWS HAa TPAKTUKE — CTPOUTH MATEMATHUYECKHE MOICIH IS
3a/1ay peajbHOM KU3HU U TIPOBOJIUTH COOTBETCTBYIOIIME BHIYUCIICHUS C MPUMEHEHHEM MOI00MS U
TPUTOHOMETPHH (TIOJIB3YSACH, TJIe HEOOXOAUMO, KATBKYISTOPOM).

[IpeamerHbIe pe3yibTaThl OCBOCHHS MPOTPAMMBI YYeOHOTO Kypca K KOHIy oOy4eHus B 9
KJ1acce:
3HAaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HAXOAWUTh C HMX IMOMOIIBIO
pa3iaM4YHbIE  JJIEMEHTBHl  MPSIMOYTOJIBHOTO  TPEYTONbHHKA  («pelIeHue  MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB»). Haxomuth (C MOMOIIBIO KAJIBKYJIATOpA) JUIMHBI W YTJIBI JUISl HETAOTUYHBIX
3HAYEHUH.
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[Tonp3oBatbest opMynaMu TMPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHUH MEXy TPUTOHOMETPUYECKMMH BETMUMHAMHU.

Jloka3piBaThb TEOPEMY CHHYCOB M TE€OPEMY KOCHUHYCOB, IPHUMEHATH HX JJI HAXOXKACHUS
pasIMYHBIX ~ JJIEMEHTOB  TPEYrojJbHUKA  («pELIEHWe TPEyroibHUKOB»), IpU  PELICHUU
reOMEeTpUUECKUX 3aad. [[puMeHsATh 1oJlyueHHbIE 3HaHUS [IPU PEIICHUH IPAKTUYECKUX 3ajau.

[TpyuMeHsTh TPUTOHOMETPHIO B 3ajauyax Ha HAXOXKJIEHHUE IIJIOLIAAH, BBIBOJUTH U BIAJETh
TPUTOHOMETPUUYECKUMH (opMyslaMu A IUIOLIAJM TPEeyrojbHMKA, IapajuienorpaMma, pomoa,
Tpalnenuy, BBIBOAUTh U NPUMEHATh (opmyny I'epoHa u Qopmyny ans miaomagu BbITYKIOrO
YETBIPEXYTOJIbHUKA.

HmeTh npeacTaBiieHue 0 TOMOTETUH, IPUMEHATh B IPAKTUUECKUX CUTYaLUsX.

Hcnonb3oBatk Teopemsl UeBsl 1 MeHenas Ipyu peleHuu 3a1ay.

Mcnonb30BaTh TEOpEeMBbl O BIMCAHHBIX YIVIAX, YIJIaX MEXAY XOpJAaMH (CEKyLUIMMH) U yTie
MEXy KacaTelbHOW M XOPJOW NpHU PEIICHUU N€OMETPUYECKUX 3anad. Jloka3blBaTh U NPUMEHATH
TEOPEMBbl O IPOU3BEIEHUU OTPE3KOB XOpJA, O IMPOU3BEICHUM OTPE3KOB CEKYIIUX, O KBajpare
KacaTeJIbHOM.

Brnanerp mnoHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh € ypaBHEHHEM IMpsIMOM Ha
IUIOCKOCTH. Bnaners moHsATHsAMHU yrioBoro ko3¢ ¢uiueHta u cBOOOJHOro 4ieHa, MOHUMATh HUX
T€OMETPUYECKUH CMBICT M CBA3b YIJIOBOTO KOX(QUIMEHTAa C BO3pAacCTaHHMEM M YObIBaHHEM
JTUHEWHOW QYHKIUHU. YMETh pemiaTb METOJA0M KOOPAMHAT 3a/1a4H, CBS3aHHBIC C MapaJIebHOCTHIO
U IIEPIEHANKYJIIPHOCTBIO MIPSIMBIX, IEPECEUEHUEM NPAMBIX, HAX0XKICHUEM TOUYEK IIEPECEUCHMUS.

BeiBoINTE M BIANETh YpPaBHEHHUEM OKPYKHOCTH. Mcnosp3oBaTe METOJ KOOPAMHAT IS
HAXOX/ICHUS TepeceueHnil OKpyKHOCTel U NpsAMbIX. Branets hopmynamMu pacCTOSHUSI OT TOUYKH
JI0 TIPSIMOM, TUIOUIaM MapajuleJorpaMMa B KOOpJAWHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOMU
wiomanu. Ilonp30BaThCs METOAOM KOOPAMHAT HAa IJIOCKOCTH, NMPUMEHSTh €0 IpPHU PELICHUU
FEOMETPUYECKUX UM MPAKTUYECKUX 3azad. [IpuMeHATr MeTox KOOpAMHAT B IPaKTHKO-
OpPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1adax.

Bnagers noHaTreM BekTOpa. YMETh CKJIaJbIBaTh U BBIUUTATh BEKTOPBI, YMHOXaTh Ha YKCJIO,
BIAJETh TpaBUJIaMM  TPEYrojibHUKAa M  NapajulejorpaMMa. BiageTs  NpakTUYeCKUMHU
VUHTEPIPETALUSMHA  BEKTOPOB. YBEPEHHO IIOJb30BaThCS KOOpPAMHATaMU BEKTopa. Brianers
CJI0KEHHEM U BbIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Nmets mpencraBnenue o Oasuce (Ha TmuiockocTu). PackmanpiBath BEKTOpHI MO OaswucCy.
PackiiagpiBaTh BEKTOPBI CHJI C TOMOIIBIO TPOCLMPOBAHMSI U TPUTOHOMETPHUUECKUX COOTHOILLIEHUI.
[TpuMeHSATH MOTyYeHHbIE 3HaHUS B IPOCTEHIINX (PU3NYECKHX 3a/1a4ax.

Bnanerp MoHATHEM CKalSIpHOTO MPOM3BEIEHHUS BEKTOPOB, MOHMMATh €r0 I€OMETPUUYECKUi
CMBICI M YBEPEHHO II0JIb30BATbCS €r0 BBIPAKEHHUEM B JIEKapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAISAPHOIO MPOM3BEACHUS M €ro CBA3b C IMpoelrpoBaHueM. [IpuMeHATH
CKaJISIPHOE IPOU3BEACHHME BEKTOPOB JUISl HAXOXKIACHMS UIMH M yIVIOB. Pemiate reomerpuyeckue
3aJ]a4M C IOMOIIbIO CKAJISIPHOTO Mpou3BeeHus. Vcronb30BaTh CKalsipHOE MPOU3BEIEHUE BEKTOPOB
B aireOpanvecKkux u GU3MUECKUX 3a1a49ax.

Brnagers NMOHATHAMM NPaBWIBHOIO MHOIOYTOJIBHMKA, JJIMHBI OKPYXHOCTH, JUIMHBI JyTU
OKPYXHOCTH ¥ paJiaHHON MEpHI yIJIa, BBIYUCIATH IUIOMIAAb Kpyra U ero yacreil. IloHnMaTs cmbica
yucia w. IIpuMeHATH mOJNydeHHbIE YMEHMS IpU PELICHUMM IPAKTUYECKUX 3anad. 3HaTh
UCTOPHUYECKHE CBEAECHUS 00 U3MEPEHHUH JAJIUHBI OKPYKHOCTH U IUIOIAAN KpyTa.

Hmets mpeacraBieHne o npeodpa3oBaHUU TUIOCKOCTH, O IBHKEHUAX. HaXonuTh ocu, LIEHTPHI
CUMMETpUU (pUryp, LEHTPHl MOBOPOTA, HAXOIUTh KOMIIO3UIMHM TNPOCTEHIINX MpeoOpa3oBaHUM.
[TpyMeHATH IBMKEHMS INIOCKOCTH IIPH PEIICHUN T€OMETPUYECKUX 3a1a4.
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[IpuMeHSTh TMONYYCHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATeMaTUYECKHE MOJENU IS
3a/1a4 peallbHOM JKU3HHU U TPOBOJUTH COOTBETCTBYIONIUE BBIYMCICHUS C IPUMEHEHHEM MOJI00US U
TPUTOHOMETPUUYECKUX PYHKIHH (MOJB3YACh, T€ HEOOXOAUMO, KATbKYISITOPOM).

KOJU®UKATOPbI B COOTBETCTBUU C ®EJEPAJIbHOM PABOYEN ITPOIPAMMOMN

10 VYYEBHOMY IIPEJIMETY «MATEMATUKA» PA3MENIEHbI B PABOYEI1
I[TPOIT'PAMME I10 VYEBHOMY KVYPCY «AJII'EBPA».
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne KoanyecTBo 4acos
n/n HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Bcero KouTpoJabHbie
padoThbI
Hauana reomerpuu. IIpocreiiime reoMmeTpruiecKkue
1 ¢burypsl u ux cBoiicTBa. Mi3MepeHue reoMeTpu4ecKux 18 1
BEJINYNH
2 TpeyronbHUKH 12 1
3 [TapannensHocTs. CyMMa yIriloB MHOTOYIOJIbHUKA 11 1
4 [IpsiMOyTONBHBIE TPEYTOJIEHUKA
5 I'eomeTprueckne HEpaBEHCTBA 3 1
5 OkpyKHOCTb. [ eomMeTpryecKkre MecTa TO4eK. 10 1
[TocTpoeHust ¢ MOMOIIBIO IUPKYIIS ¥ THHEHKH
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUs 3SHAHUN 9
OBUIEE KOJIMYECTBO YACOB 68 6
8 KJIACC
Ne HaumeHoBaHue pa3iesioB H TeM MPOrpaMMbl Koecrso uacon
n/n Bcero KoHTpoabHbIe
padoThI
1 YeTbIpE€XyroabHUKU 22 1
2 ITogobue 16 1
3 [Tnomanp 16 1
4 Teopema [Iudaropa u Hauana TPUrOHOMETPUHU 18 1
5 VYTIbl U 4eTHIPEXYTONBHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIIMs] 3HAHUN 10
OBUIEE KOJIMYECTBO YACOB 102 6




9 KJIACC

Ne HaumeHnoBaHue pa3/iesioB U TeM MPOrpaMMbl Komraecrso gacos
n/n Bcero KoHTpoJbHbIe
padoThbI

1 Pemenue TpeyroiabHIUKOB 22 1

2 [TogoOue TpeyroJbHUKOB 12 1

3 MeTtoa KoopAHHAT 10 1

4 BexTopsl 20 1

5 JlivHa OKPY>KHOCTH U IIJIOLIa/Ib KpyTra 16 1

6 JIBMOKEHUS IITIOCKOCTH 10

7 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUHA 12 1
OBIIEE KOJIMYECTBO UACOB 102 6

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe PeCypPChl, HCIOJb3yeMble PH pean3aliu MPorpaMmbl

Ne B
denepaabHom IMpeamer, kaace
nepeune JOP

0P

1.24.16. D0P: "T'eomerpus, 7 knacc"

YueOHbIi OHIalH-KypC 1S 7 Kilacca, BKITIOYArOIui
TEOPETUYECKHE MAaTEPHUAIIbL, 3aJaHUS U TECTHI C
aBTOMAaTUYECKON IIPOBEPKOU NMPABUIIBHOI'O OTBETA
JUIs BCEX pa3JienioB ¢enepaibHol paboueit
MPOTpaMMbI OCHOBHOT'O 00111eT0 00pa3oBaHuUs.
3aaHus HampaBJIeHbl HA GOPMHUPOBAHUE
WH(pOPMAITMOHHBIX KOMITETCHIINI 1 0a30BBIX 3HAHUM
B OCHOBHOH 0051aCTH 00y4YeHHs, a TAKXKE B CMEXHBIX
00JacTsIX; CIOCOOHOCTH K aHAJIU3Y U CUHTE3Y,
CHOCOOHOCTH K peIIeHHI0 33/1a4, Tpobiem, K
MIPUMEHEHUIO 3HaHUH Ha npakThke. OCOOEHHOCTh
3aJJaHUH 3aKJII0YacTCs B HAJIMYNU TeHepalyi,
MO3BOJISIOIIMX 00palaThest K yIpaKHEHUSIM
HEOJIHOKPATHO, a TAK)KE B HATMYUH MTOJIPOOHOTO
00BSICHEHUS pPELICHUS

1.24.1.7. D0P: "T'eomerpus, 8 knacc"

VYueOHbIi OHNTaH-Kype YUeOHBINH OHTANH-KYpC T 8
KJIacca, BKIIIOYAIOIIUN TEOPETUUECKHE MaTepUAITHI,
3aJlaHus U TECThI C aBTOMATUYECKON TPOBEPKOM
MPpaBHUIILHOTO OTBETA AJId BCEX pa3acCiioB
benepanbHON paboueit mporpaMMbl OCHOBHOTO
o01iero o6pa3oBaHusl.
3anaHus HampaBieHbl Ha GOPMUPOBAHKE
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MH(OPMAIIMOHHBIX KOMITETEHITNI 1 0a30BBIX 3HAHUI
B OCHOBHOM 001acTH 00yU€HHUs, a TAK)KE B CMEKHBIX
00J1aCTSIX; CTIOCOOHOCTH K aHAJIN3Y ¥ CHHTE3Y,
CIIOCOOHOCTH K PEUISHUIO 3aj1a4, IpooIieM, K
MPUMEHCHHUIO 3HAHHMI Ha MpakTuke. OCOOCHHOCTh
3aJJaHU 3aKJIF0YACTCS B HATMYMK TCHEpalnH,
MO3BOJISFOIINX O0pAaThCs K YIPAKHEHUIM
HEOJTHOKPATHO, a TAK)KE B HAJTMYUH MTOJIPOOHOTO
OOBSCHEHUS PEIICHUS

1.24.1.8.

O0P: "T'eomerpus, 9 knacc'

YueOHsIit oHIalH-KypC U1 9 Kitacca, BKITIOYArOUi
TEOPETHYECKUE MaTepHAJIbl, 3aJaHUSI U TECTHI C
aBTOMAaTUYECKON IIPOBEPKON IMPABUIIBHOI'O OTBETA
JUIS BceX pasnenioB (enepanbHOil paboyeit
IPOrpaMMbl OCHOBHOTO O0IIETO 00pa30BaHUsI.
3ananus HampaBlieHbl HA (OPMUPOBAHUE
UH(OPMAIMOHHBIX KOMITETEHITUH 1 0a30BbIX 3HAHUH
B OCHOBHOI1 00s1acTu 00y4YeHUs, a TAK:KE B CMEKHBIX
00J1aCTSAX; CTOCOOHOCTH K aHAIM3Y U CUHTE3Y,
CHOCOOHOCTH K PEIICHUIO 33/1a4, Tpobem, K
MPUMEHEHHUIO 3HaHW Ha npakTuke. OcOOEHHOCTh
3a/IaHUH 3aKJTI0OYAETCs B HATMYUU TeHEPaInii,
MO3BOJISTFOIINUX 00paaThCsl K YIpakKHEHUSIM
HEOJHOKPATHO, a TAaK)Ke B HAJTMYHUH ITOIPOOHOTO
00BSICHEHUS peLICHHS

1.2.4.1.15.

Marematuka

I'eomertpus, 7 kiacc, DI'AOY BO
"T"ocy1apCTBEHHBIN YHUBEPCUTET IPOCBELICHUS "

1.2.4.1.16.

Marematuka

I'eomerpus, 8 knacc, PI'AOY BO
"T"ocynapCTBEeHHbIN YHUBEPCUTET MIPOCBELICHUS "

1.2.4.1.17.

Marematuka

I'eomerpus, 9 knacc, PI'AOY BO
"T"ocy1apCTBEHHBIN YHUBEPCUTET ITPOCBELICHUS "

1.2.4.1.29.

Maremaruka. [ eomeTpusi.
NutepakTuBHbIE 3a1aHUs. 7
KJ1acc

D0P ¢ UHTEpaKTUBHBIMU 33/IaHUSIMH pa3padoOTaH Jyis
WCIIOJIb30BAaHUS B YPOUHON ¥ BHEYPOUHOU
JIeATEIIbHOCTH B KA4ECTBE JOIOJIHUTEIbHBIX
Marepuanos. Kypc coepuT noJIHbIN IEPEYEHb
00yYaroImux MaTepualioB JIIsl OCBOEHUS MPOrPaMMBbl
0a30BOro ypoBHS 110 MaTEMaTHKE Kypca TeOMeTpUn
7-To KJacca

1.2.4.1.30.

Maremaruka. [ eomeTpusi.
NutepakTuBHbIE 3a1aHUs. 8
KJacc

D0P ¢ UHTEpaKTUBHBIMU 33/IaHUSIMH pa3padoTaH Jyis
WCIIOJIb30BAaHUS B YPOUHOM U BHEYPOUHOM
JIESITEIIBHOCTH B KQUE€CTBE JAOIMOJIHUTENBHBIX
MarepuasioB. Kypc coepKUT noJIHbINA MepeUYeHb
00yYaroImux MaTepUalIoB JIUIsl OCBOGHUS MPOTPaMMBbI
0a30BOro ypOBHS 110 MaTeMaTHKE Kypca FeOMeTpUn
8-ro kiacca

15



1.2.4.1.31.

Marematuka. ['eomerpusi.
WuTepakTuBHBIE 3aaHMsL. 9
KJ1acc

DO0P ¢ UHTEPaKTUBHBIMU 33/IaHUSIMH pa3paboTaH JUIs
UCIIOJIB30BaHUs B YPOUHON U BHEYPOUYHOU
JIESATEIIBHOCTH B KQ4€CTBE JAOINOJHUATENBHbBIX
MaTepuanoB. Kypc copep KT MoiHbIi nepevyeHb
o0yyYaroIux MaTepuaioB JUIsl OCBOEHUS IIPOrPaMMBbl
0a30BOr0 ypOBHSI [0 MaTEMAaTUKE Kypca reOMeTpUHr
9-ro knacca

1.2.4.1.42.

['eomerpus. YrinyOnaeHHbIH
YPOBEHB 7 Kj1acc

[Tudposoii 06pa3oBaTeNbHBI KOHTEHT pa3padoTaH B
cooTBeTcTBUM ¢ DenepanbHbIMU FOCYIapCTBEHHBIMU
00pa3oBaTeNbHBIMU CTaHAAPTAMU, (elepaTbHBIMU
OCHOBHBIMH 00pa30BaTeIbHBIMU [IPOrpaMMaMU U
YHHUBEPCAJIHHBIM TEMAaTHUECKUM KJIACCH(PHUKATOPOM.
Hananbiii 0P BxoauT B coctaB koMiuiekta S0P mo
npenmery "l'eomerpus” 3a ypoBeHb OCHOBHOT'O
o0uiero oopazoBanus (yriryOJleHHBIH YPOBEHb)

1.2.4.1.43.

['eometpus. YrioyOneHHbII
YPOBEHb & Kilacc.

[{udposoii 06pazoBarenbHbI KOHTEHT pa3paboTaH B
cooTBeTCTBUH ¢ DeepanbHBIMU TOCYIAPCTBEHHBIMU

YHHUBEPCATbHBIM TEMATHUECKUM KIIACCH(UKATOPOM.
Hannsiit 0P Bxoaut B coctaB komruiekta JOP mo

O6pa3OBaTeHLHLIMI/I CTaHdapTaMu, Q)CﬂepaﬂbHHMI/I
OCHOBHBIMH O6pa30BaTCJII)HI)IMI/I nmporpamMmmamMmu 1

npeaMety "I'eomerpus” 3a ypoBEHb OCHOBHOTO
oOuiero o6paszoBanus (yriryOJeHHBIH YpPOBEHb)

1.2.4.1.44.

['eomeTrpus. YriyOneHHbIH
ypoBeHb 9 kiacc.

[udposoit 0O6pazoBarenbHbI KOHTEHT pa3paboTaH B
cooTBeTCTBUH ¢ DefepanbHBIMU TOCYIAPCTBEHHBIMU
o0pa3oBaTebHBIME CTaHAApTaAMH, (eepaTbHBIMU

YHUBEPCAIbHBIM TEMATHUYECKUM KIIACCU(DPHUKATOPOM.
Hannbiit D0OP BxoauTt B coctaB komruiekta S0P o

OCHOBHBIMU O6pa3OBaTCJ'ILHLIMI/I nporpamMmmamu 1

npeamety "l'eomerpus” 3a ypoBEHb OCHOBHOTO

o01iero o6pazoBanus (yriryOJIeHHbIH YpOBEHb)
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