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IHOACHUTEJIBHAS 3AIINCKA

['eomeTpust Kak OJIJMH U3 OCHOBHBIX Pa3/IeIOB IIKOJbHOW MaTEMAaTUKH, UMEIOLIUA CBOEH LETBIO
o0ecneunTh U3y4eHre CBOMCTB U pa3MepoB (DUTYp, UX OTHOIICHUN U B3aUMHOE PACIIOIOKEHHUE, OIHPACTCS
HAa JIOTUYECKYI0, I0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh U3yueHHsl TeOMETPUU Ha YPOBHE OCHOBHOT'O OOIIETO
00pa30BaHMs 3aKII0YAETCS B TOM, YTO OO YUAIOLIUIICS YUUTCS IPOBOJIUTH JI0KA3aTeIbHbIE PACCyKICHUS,
CTPOUTD JIOTUYCCKHUEC YMO3AKIIIOYCHHA, JOKA3bIBATh UCTUHHBIC YTBCPIKACHUA U CTPOUTH KOHTPIIPUMCPHI K
JIOXKHBIM, ITPOBOAUTL PACCYKACHUSA «OT IIPOTUBHOI'O», OTJINYATh CBOMCTBA OT IIPpHU3HAKOB, q)OpMyJII/IpOBaTB
oOpaTHBIE YTBEPKIACHUS.

BTOpoil IEHHOCTBIO N3YYEHUS TEOMETPUU SABIIACTCS UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA IIPU PEILICHUN
KaK MaTeMaTUYECKUX, TaK ¥ MPAKTHUECKUX 3a7[ay, BCTPEUYAIOIIUXCS B PealbHOM Ku3HU. O0ydaronuiics
JOJKEH HAyYUThCS ONPEACITUTh TEOMETPUUECKYI0 PUTYpY, ONHUCATh CJIOBAMH JAHHBIA YePTEXK UITU
PUCYHOK, HAMTH IJIOLIA/Ib 3eMEJIBHOT0 Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
ka0est uiu TpedyeMble pa3Mepsl Tapaxka Juist aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOPAsl, BHIYMCIUTEIbHAS
JTUHUS B U3y4yeHUH reomeTpuu. [Ipu perennn 3a1a4 npakTUYECKOro XapakTepa 00y4Jarouuiics yauTcs
CTPOUTHb MATCMATUYCCKUC MOJCIIN PCAJIBbHBIX JKU3HCHHBIX CPITyB.IIPIfI, IMPOBOJAWTD BBIYUCIICHUS U OLICHUBATDH
aJIeKBaTHOCTH TOJYYE€HHOTO Pe3yJbTaTa.

Kpaiine Ba)xHO MOAUEPKUBATH CBSI3U T€OMETPHH C IPYTUMHU Y4eOHBIMU TPEAMETaMH, MOTUBUPOBATH
MCIIOJIB30BATh OIPEICIICHHUS TEOMETPUIECKUX (PUTYp U IOHATHH, JIEMOHCTPHPOBATH TPUMEHEHHE
MOJIYYEHHBIX YMEHUN B (DU3HKE U TEXHUKE. DTH CBsI3U Hanbouiee IpKO BUIHBI B TeMax «BeKTopbi»,
«TpuroHomerpuueckre COOTHOIIEHU», «Metoa koopauHat» u «Teopema Iludaropar.

VY4eOuslii kypc «['eoMeTpus» BKIIOYAET CIACAYIOUINE OCHOBHBIC Pa3/ieibl COJICPIKAHUS:
«["eoMeTrpuueckue GUTypsl U UX CBONCTBaY, «M3MepeHrne TeoMeTPUYECKUX BETUIMHY, «JleKapTOBbI
KOOPJIMHATHI Ha IIOCKOCTHY, «BeKTOpbI», «/IBrmkeHus TuiockocTh», «[IpeodpasoBanust mogo0us».

O6111ee yncIo 4acoB, peKOMEHIOBaHHbBIX JIUIs U3y4eHHs yueOHoro Kypca «I'eomerpusi», — 204 vaca: B 7
Kiacce — 68 yacoB (2 daca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce — 68 gacoB (2
yaca B HEJICIIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

Hauanbabie nonatus reometpun. Todka, mpsmasi, OTpe30K, J1yd. YToi. Bunel yriios. Beprukanbasie u
CMEXHBbIE yIibl. buccekrpuca yria. JIomanas, MHOroyrojasHUK. [lapamienbHOCTh U TEpIEHAUKYIISIPHOCTD
MIPSAMBIX.

Cummerpuunble purypsl. OcHOBHBIE CBOMCTBa oceBoi cumMMeTpud. [Iprmepsl cuMMeTpHH B
OKPY>KAOILIEM MUDE.

OcCHOBHBIE TIOCTPOEHUS C MOMOIIIBIO HUPKYIA U IuHelKku. TpeyroasHuk. BricoTa, Meanana, GuccekTpuca,
UX CBOMCTBA.

PaBHOOE/IpeHHBIN U PaBHOCTOPOHHUH TPeYroJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M MpU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipr3Haky paBeHCTBA TPEYTOIbHUKOB.

CBolicTBa M MPU3HAKH MTapAJUIEIbHBIX NPsAMBIX. CyMMa YIJIOB TPEYroJibHUKA. BHEIIHNE yTiTbl
TPEYTOJIbHUKA.

[IpssMoyronbHBIN TpeyronbHUK. CBOMCTBO MEIMAaHbI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA, TPOBENEHHON K
runotenyse. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJBHUKOB. [IpSIMOYTrOIBHBIN TPEYTOJIBHUK C
yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpemMa o
OosbiieM yriie ¥ OoJbIIel CTOpOHE TpeyrojabHuKa. [lepnenauKyssp 1 HaKJIOHHAs.

I'eomerpuueckoe mecTo Touek. buccekrpuca yria u cepeJUHHBIN NEPIICHIUKYISP K OTPE3KY Kak
TFE€OMETPHYECKNE MECTA TOUEK.



OKpY>XKHOCTh M KPYT, XOpJia U TUAMETP, UX CBOMCTBA. B3auMHOE pacnonoXeHnue OKPYKHOCTH U MPSAMOI.
KacarenbHas u cexyias k okpy>kHOcTH. OKpY>KHOCTb, BIMCaHHAs B yrojl. BnucanHnas u onucanHas
OKPY>KHOCTH TPEyTOJIbHUKA.

8 KVIACC

Yersipéxyronsauku. [lapannenorpamm, ero npu3Haku U cBocTBa. YacTHbIE cilydan NapauieIorpaMMoOB
(IpsAMOYTONBHUK, pOMO, KBaJpaT), X MPU3HAKK U CBOWCTBA. Tpanenus, paBHOOOKas Tpamneuus, eé
CBOMCTBA U npu3HaKu. [IpsmoyronpHas Tpanenus.

Meron ynBoenus menuansl. LlentpanbHas cumMerpus. Teopema Paineca u Teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

CpenHue TUHUK TPEYrojbHUKA U Tpanenuu. LIeHTp Macc TpeyroybHuKa.

[MomoOue TpeyronbHUKOB, Kodhduiment nogodus. Iprusnaku nogodust TpeyroasHuKoB. [Ipumenenue
oI00US TIPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CgoiicTBa momazaei reomerpuueckux ¢puryp. @opMyisl AJis TIIOMAAN TPEYrOJIbHHKA,
napajuiesiorpaMma, pomoa u tpanenun. OTHOIIEHUE TUIOIMACH MOA00HBIX GUryp. Beraucienue miomaaen
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema IIudaropa. [Ipumenenue Teopemsl [ludaropa npu perieHun NpakTUUECKUX 3ajad.

Cunyc, KOCUHYC, TAHI'€HC OCTPOT0 yria MpsIMOYroJbHOI0 TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAEeCTBO. TpuroHomerpuueckue GyHkuuu yrios B 30°, 45° u 60°.

BrnucanHble M IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOW U XOPJAOU. YTUIBI MEXAY XOpJaMHU U
CeKyIlMMU. BriucanHsle U onrcaHHble YEThIPEXYTOJbHUKU. B3anMHOe pacnosioxkeHne IByX OKpyKHOCTEH.
Kacanue okpyxnocteil. O0miue kacareiabHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYJIBI
IIPUBEACHHUS.

Pemenue tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PeleHre npakTH4ecKux 3a1a4 ¢
HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momoo6us. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIEHUN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEAECHNUN OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, nirHa (Mo1yJib) BEKTOpPa, COHAIIPABJIEHHbBIE BEKTOPHI, TPOTHUBOMOIOXKHO HAIIPaBICHHbIE
BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpallMM HaJl BEKTOpaMu. Pa3noxenue
BEKTOpA I10 IBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTe! Bektopa. CKalspHOE IPOU3BEAECHNUE BEKTOPOB,
IIPUMEHEHHUE I HAXO0XKIECHUS JUIMH U YTJIOB.

JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH. Y PaBHEHMSI IPSAMOM U OKPYKHOCTH B KOOpAMHATAX,
nepeceyeHne OKpy>KHOCTE! 1 IpsIMbIX. MeToT KOOpAUHAT U €ro MpUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJIBHUKH. [{mHa okpyxHOCTH. ['pajiycHas u paguaHHas Mepa yria, BbIUHMCICHHE
JUIMH 1yT OKpy>kHOcTel. [Inomane kpyra, ceKTopa, CErMeHTa.

JIBuKeHMsI IIIOCKOCTU ¥ BHYTPEHHHUE CUMMETpUU (PUTYD (3JIeMEHTapHbIE PECTABICHNUS).
[TapamtensHsblil iepenoc. 11oBopor.

I[JNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI yuebnoro kypca « TEOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3yueHre reoMeTprr Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs HAIPABIICHO Ha TOCTH)KEHUE
00yYaroIUMUCS TNYHOCTHBIX, METAIIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJITATOB OCBOCHHS
y4eOHOT0 MpeameTa.



JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPaMMbl IO TEOMETPHUH XapaKTEPU3YIOTCS:

1) nmaTpHOTHYeCKOe BOCIIMTAHUE:

MIPOSIBJICHUEM MHTEPECA K MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKU, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MATEMAaTUYECKOM IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIATHBIX chepax;

2) TpaKIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEHN rpaskJaHIHA U Pealiu3allii ero Npas, IpeICTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, IPOLIETYP
Ipa)/IaHCKOro o0IIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO ITHUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI HAyKU, OCO3HAHUEM BaKHOCTH
MOPJIbHO-ITUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YUEHOTO;

3) TpyaoBoe BOCIIMTAHUE:

YCTaHOBKOM Ha aKTUBHOE Y4aCTHUE B PEUICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON
HAIPaBIEHHOCTH,

OCO3HAaHHEM Ba)KHOCTU MAaTeMaTUYECKOro 00pa3oBaHus HA MPOTSHKEHUU BCEH KU3HU JIJISl YCIIEIITHON
npodeccuoHaNbHOM EATEILHOCTH U Pa3BUTHEM HEOOXOANMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM U
MIOCTPOCHUEM MHIAUBUAYAIBHON TPAEKTOPUU 00pa30BaHUs U JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) screTHYecKoe BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETHYCCKOMY BOCIIPUSATHIO MATEMATHUECKUX OOBCKTOB,
3a/1a4, peleHu, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEeMaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIINEeH B JESTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAaHUEM MaTeMAaTUYECKON HayKH Kak
cdepbl UeI0BeUeCKoi 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMMOCTH JUIsl pA3BUTHSI LIMBUITU3AIIUHY,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMaTU4YECKOM KyJIbTYpPOU Kak CPeJCTBOM MO3HAHUS MHUPA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATEIHCKOM IS TEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPbI 310POBbS H IMOIHOHATBLHOTO

os1aromosty4ms:

TOTOBHOCTBHIO MPUMEHSITh MAaTeMaTHUECKHE 3HAHUSI B MHTEPECAX CBOETO 3710POBBS, BEICHUS
3JI0pOBOTO 00pa3a KU3HU (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA,
perynspHas puznyecKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMKOKY U TAKOTO K€ MpaBa JIPYroro 4yeiIoBeKa,

7) IKOJIOTHYECKOEe BOCIIUTAHHE:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMAaTUUECKUX 3HAHUH JJI pEIIeHUs 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPY:KaIOIIEH Cpe/ibl, INIAHUPOBAHUS IMOCTYITKOB U OIICHKU WX BO3MOYKHBIX TTOCIICICTBUMA
JUTSI OKPYKAIOIIEeH Cpeibl, 0CO3HAHNEM TII00aTbHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTe ux
perieHus;

8) amanmTanusi K H3MEHSIIIMMCS YCJIOBUSAM CONMAILHOW W PUPOIHOI Cpeabl:

TOTOBHOCTBIO K J€HCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS y IPYTUX JIIOJIEH,
prOOpeTaTh B COBMECTHOM I€ATEIHHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OTBITA APYTHX;

HEO0OXOUMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YHCII€ (POPMYIUPOBATH UJEH, TIOHSITHS,
TUNOTE3bI 00 00BbEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH NEUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U AeUCTBUS, HOPMYIHPOBATh U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrare 0cBOGHUS IPOTrpaMMBI [0 TEOMETPUU HAa YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs Y
oOyuatoerocsi 0yayT copMUPOBAaHbBI METAIIPEIMETHBIE PE3YJIbTAThl, XapaKTEPU3YIOIIHUECs OBJIaJICHUEM
YHHUBEpPCaJIbHBIMU MTO3HABATEIBHBIMU ICUCTBUAMHU, YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU JIEUCTBUSMU U
YHUBEpPCAJIbHBIMU PETYIATUBHBIMU IEHCTBUSMHU.

Ilo3naBaTe/bHBIE YHuBEpCajdbHbIC y‘l66l-lble )IeﬁCTBHﬂ

Ba3zoBble 1oruyeckme AeiicTBUs:

BBISBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MaTeMaTUYECKUX OOBbEKTOB, TOHATHH,
OTHOIICHUN MEXIY HOHATHAMH, (POPMYITHPOBATH OMPEICIICHHS MOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCH(PHUKALNU, OCHOBAHUS 1T 0000IICHUS 1 CPaBHEHUS, KPUTEPUH MTPOBOJANMOTO aHAIIN3A;

BOCIIPHHUMATh, (HOPMYIHPOBATH U PEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC H OTPUIIATEIBHEIE,
€IMHUYHBIC, YaCTHBIE U O0IINeE, YCIOBHEIE,

BBISBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEYNs B (paKTax, JaHHbBIX,
HaOJIOACHUAX U YTBEPKACHUAX, IPEUIaraTb KPUTEPUHN AJIS BBISBICHUS 3aKOHOMEPHOCTEH M IPOTHUBOPEUHIL;

JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHaJIOTuy;

pa3dupaTh JOKa3aTenbCTBA MATEMATHUECKUX YTBEPKIACHUN (TIPSIMBIE M OT MIPOTHBHOTO), TPOBOIUTH
CaMOCTOSITENTFHO HECIIOKHBIE JIOKA3aTeIbCTBA MATEMATHIECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MIPUBOANUTE TIPUMEPHI U KOHTPIIPHIMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh criocol pemieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILLIEHUS, BBIOMPATh
HanboJee MOAXOIAMNN C yIETOM CAMOCTOSTENTFHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbCKue 1eHCTBHA:

UCII0JIb30BaTh BOIIPOCHI KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs1, (POPMYIMPOBATH BONPOCHI,
¢duKkcupyrolue NpoTUuBOpeune, MpodieMy, CaMOCTOSTENIbHO YCTaHABIIUBATh HCKOMOE M JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY TIaHY HECTIOKHBIN SKCIIEPUMEHT, HeOOJIbIIIoe
MCCIIEIOBAHKE IO YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXITy CO0Oi;

CaMOCTOSTENIBHO (hOPMYITHUPOBATH OOOOIIIEHHS M BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHHUS,
UCCIIEIOBaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB M 000OIICHHIA;

IPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE MPOILIECCA, a TAKXKE BBIIBUTaTh MPEIOI0KEHUS O €r0 pa3BUTHH B
HOBBIX YCJIOBUSIX.

Padora ¢ unopmanmeii:

BBISIBIISITH HEJJOCTATOYHOCTD U H30BITOYHOCT MH(POPMAIINH, TAHHBIX, HEOOXOJUMBIX ISl PEIICHUS
3aJ1auu;

BBIOMPATh, aHAIN3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETHPOBATH HH()OPMAITUIO pa3IMIHBIX BUJOB U
dhopm mpecTaBIeHNUs,

BBIOMPATh (GOPMY MpEACTaBICHUS HHPOPMAIIUK U WILTIOCTPUPOBATh pelIaeMble 3a]Jaul CXeMaMH,
ararpaMMaMu, HHOHM rpadukoit 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH TTO KPUTEPHSIM, IPETIOKEHHBIM YUUTEIEM HITH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIPUHUMATH U POPMYIUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBHSIMH U LEISIMH OOILIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBATh IMOSCHEHUS 110
XO0Jly pelIeHus 3a/1aui, KOMMEHTUPOBATH MOJYYCHHBIN pe3yibTarT;

B XOJIe 00CYXICHHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIAaeMON TEMBI, IPOOJIEMBI, PeIIaeMOM
3a/1auu, BbICKA3bIBaTh UJICH, HALIEJIEHHBIC HAa MIOUCK PEIIEHUs, CONIOCTABIISITH CBOU CYXACHUS C CYKICHUSIMU
JPYTUX YYaCTHUKOB JIManora, 0OHapy»XUBaTh pa3Jinyie U CXOJCTBO MO3UIUHN, B KOPPEKTHOU hopme
(dbopMynpoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

IIPEACTABIISTh PE3YyJIbTAThl PELIECHUS 3a/1a4, YIKCIIEPUMEHTA, UCCIIEI0BAHMS, IPOEKTA, CAMOCTOSTEIIBHO
BBIOMpaTh (popMaT BBHICTYIUICHUS C YUETOM 3aa4 IPE3CHTALUN U OCOOCHHOCTEN ayIMTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYAILHOW pabOTHI TP PELICHUN
y4eOHBIX MATEMATUYECKUX 3a/1aY;

MIPUHUMATH 1I€JTh COBMECTHOM JI€ATEIbHOCTH, TUIAHUPOBATH OPTaHU3aIMI0 COBMECTHON PabOTHI,
pactpeenaTh BUIbI paboT, TOrOBapUBaTHCS, 00CYKIATh MPOIIECC U Pe3yIbTaT paboTsl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B IPYIIOBBIX hopMax paboThl (00CYKIeHHS, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U
JpyTHe), BHIIOIHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOU JEHCTBUS C IPYTHUMH YICHaMU KOMaH/BbI,
OLICHHUBATh KAYECTBO CBOETO BKJIA/1a B OOIIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM yYACTHUKAMU
B3aUMO/ICHCTBUS.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanmusi:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELLEHUS 3a7auu (WK €ro 4acTh), BHIOMpaTh C1ocod
peleHust ¢ y4TOM UMEIOLIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pellIeHuil ¢ y4éTOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOIMOHATBHBINH HHTE/JIEKT:

BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3ysbTaTa peleHHsl MaTeMaTHYeCKOM
3a]1a4y;

IPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3ajaul, BHOCUTh KOPPEKTHBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAalICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa JAESITEIbHOCTH ITOCTABIEHHOM LI€IH U YCIOBHUSAM, OOBSICHSTD
MPUYMHBI IOCTUKEHUS MM HEJOCTIDKEHUS 111, HaXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHbIe pe3yJibTaThl OCBOCHUS IPOTrPaMMbI Y4eOHOTO Kypca K KOHIly 0OyueHus B 7 KJjacce:

PacnioznaBath u3ydeHHble reoMeTpruueckre (GUrypsl, OnpeAessaTh UX B3aUMHOE PACIIONIOKEHHE,
n300paxaTh reoOMeTpuuecKre (PUrypsl, BHIIOIHATH UEPTEKHU O YCIOBUIO 3aauu. M3MepsaTh InHeliHbIe 1
YTJI0BbIE BEIMUMHBL. Pemarh 3a1aui Ha BHIYMCIEHUE JITMH OTPE3KOB M BEJIMYHMH YTJIOB.

Jenatb rpy0Oyro OIIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B peallbHON )KU3HHU, Pa3MEpOB
PUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSIKY BEJIUUUHBI.

CTpouth 4epTeKM K FTEOMETPUUECKUM 3a1adaM.

[Tonb30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIOIb30BaTh IPU3HAKK U CBOICTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPH PELICHUH 33]1a4.

[IpoBONTH TOTHUYECKHE PACCYKICHHUSI C UCIIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbCs MprU3HAKaMU PABEHCTBA NMPSAMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEANAHBI,
MPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a/a4.



OnpenensTsh NapajieIbHOCTh MPSAMBIX C TIOMOILBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMU CEKYILasl.
Onpenensats NapaJuieIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOUYEK OAHOM MPSAMOU 10
TOYEK APYrou mpsiMoHu.

Pematsp 3a1auun Ha KieT4aroi Oymare.

[TpoBOAUTH BEIYUCIICHUS U HAXOIUThH YHCIIOBBIC M OYKBEHHBIC 3HAUCHUS YTJIOB B TEOMETPUUECKUX
3a/1ayax C UCMOJIb30BAaHHUEM CYMMBbI YTJIOB TPEYTOJbHUKOB U1 MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MPU MEPECCUCHUH ABYX MAPAILICITHHBIX MPSMBIX CEKyIIeH. Pemars mpakTiueckue 3a1a4um Ha
HAax0JICHUE YTJIOB.

Bnazners nmoHsATHEM reOMETPUUECKOT0 MECTA TOUEK. Y METh ONpeNessaTh OUCCEKTPHUCY yIiia U
CepEeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

DopMyIHpPOBATH ONPEAEIECHUS OKPY>KHOCTH U KPyTa, XOPJbl U JUaMETpa OKPYKHOCTH, IOJIb30BATHCS UX
CBOWCTBAaMHU. Y METh IPUMEHSATH 3TH CBOMCTBA MPH PELICHUU 33/1a4.

BnaneTts noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
[Tosb30BaThest hakTamMu 0 TOM, UTO OUCCEKTPHCHI YTIIOB TPEYTOJIbHUKA IMIEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEIUHHBIC IEPIICHANKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Biianers nonsiTueM KacaTellbHOU K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O EPIEHAUKYISIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonb30BaTbCs NPOCTENIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMMU, IOHUMATh UX MPAKTUYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIA U JTUHEHKH.

IIpenmeTHbIe pe3yJIbTAThl OCBOCHHS IIPOTPAMMEBI YIeOHOTO Kypca K KOHIly oOydeHus B 8 Kjacce:
Pacno3naBaTh OCHOBHBIEC BUJIBI YETHIPEXYTOJILHUKOB, UX JIEMEHTHI, TIOJIb30BATHCS UX CBOMCTBAMU MIPHU
peIIeHNU TEOMETPUUYECKUX 3a/1a4.

[IpuMeHsTHh CBOMCTBA TOYKH MEPECEUCHUSI MEUAH TPEYToJIbHUKA (IIEHTPA MacC) B PEIICHUH 3a/1a4.

Bnaners nonsiTueM cpeAHei IMHUM TPEYTOJIbHUKA U TPaNeluu, IPUMEHITh UX CBOMCTBA MPU PEIICHUHN
reoMmeTpuyeckux 3aaad. [lonb3oBaThcs Teopemoit Paneca U TEOPEMOM O MPOMOPIUOHAIBHBIX OTPE3KaX,
MPUMEHATD UX JJI PEUICHUS] TPAKTUYECKHUX 3a]1ay.

[TpuMeHsTh PU3HAKU TTO100US TPEYTOIHHUKOB B PEIICHUH T€OMETPUUECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit [ludaropa a1 pereHuss reOMETPUIECKUX U MPAKTHIECKUX 3a1a4. CTpouTh
MaTeMaTUYeCKYI0 MOJIETh B MMPAKTUUECKHUX 3a/1a4aX, CAMOCTOSITEIHHO JIeJaTh YePTEK U HAXOIUTh
COOTBETCTBYIOIIHE JITTUHBI.

Bnaners nmoHATHAME CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO TPEYTOIbHUKA.
[Tonb30BaTbCs STUMM MOHATUSMHU JIJIS1 PEILICHUS MPAKTUUYECKUX 3aa4.

Boruncnsate (pa3nuyHbpIMU cIoc00aMu) TUIOIIAs TPEYTOJIbHUKA U MO MHOTOYTOIBHBIX (DUTYD
(MOB3YsICh, T/Ie HEOOXOIUMO, KABKYIATOPOM). [IpUMEHSATh MOTyYeHHBIE YMEHUS B TPAKTHUECKHUX
3a/1ayax.

Bramets MOHATHSAME BOUCAHHOTO U IIEHTPAJIBHOTO YTiIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaxX,
yriIax MEXIy XopAamMu (CEKYIUMH) U YTIIe MKy KacaTeIbHOW U XOPI0H MPU PEIICHUH Te€OMETPHIECKUX
3azad.

Bramets moHsATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOMCTBA OMTMCAHHOTO
YEeTBIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

[IpuMeHsTh MOTyYEHHbIE 3HaHUS HAa MPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJENH IS 3a/1a4 peaibHOM
KU3HU U MIPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCICHUS C TPUMEHEHUEM TOJJ00US U TPUTOHOMETPUHU
(OB3YSICh, T/I€ HEOOXOUMO, KATBKYISATOPOM).

IIpenmeTHbIe pe3yJibTaThl OCBOCHUS IPOTPaMMbI Y4eOHOTO Kypca K KOHIly oOydeHus B 9 Kjacce:



3HaTh TPUTOHOMETPUYUECKUE (PYHKIIUH OCTPBIX YTIIOB, HAXOIUTH C UX TIOMOIIBIO PA3IMYHBIC JIEMECHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE TIPSMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ moMoIbio
KaJbKYJISTOPA) JUTHHBI U YTIIBI TS HETAOJIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmymamu MPUBEACHHSI © OCHOBHBIM TPUTOHOMETPUIECCKUM TOXKIECTBOM IS
HAXO0XICHUS COOTHOIIICHUH MEXy TPUTOHOMETPHYESCKUMH BETUIMHAMU.

Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCHUHYCOB JUUIsI HAXO0KICHHSI PA3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA
(«perieHue TPEYroJIbHUKOBY), TPUMEHSITh UX TIPHU PEIICHUU T€OMETPUICCKUX 3a/1ad.

BraneTh moHSITHAMEU TpeoOpa3oBaHUsl 0100, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX (QUTYD.
[Tonmp30BaTbest CBOWCTBAMH 1OI00MS IIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATH JJTMHBI K HAXOIUTH YIJIbI Y
no1o0HBIX uryp. [IpuMeHsTh CBOMCTBA TOAO0US B MPAKTHYECKHX 3a7a4aX. Y METh PUBOJUTH IPUMEPHI
MoA0OHBIX (PUTYp B OKpYKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMH O IPOU3BEIEHUH OTPE3KOB XOP/, O TPOM3BEACHUHU OTPE3KOB CEKYIIHX, O
KBaJpare KacaTeJIbHOM.

[Tosb30BaThCst BEKTOPAMH, TOHUMATh WX T€OMETPUICCKHUA U (PU3UYECKHIA CMBICT, IPUMEHSThH UX B
pEIICHIH TEOMETPHUECKUX U PU3NUECKUX 337a4. [[pUMEHAT CKaJIIpHOE MPOU3BEICHIE BEKTOPOB IS
HAXOXKJCHHS JUTUH U yrIIoB. [10J1b30BaThCsl METOZIOM KOOPJIUHAT Ha IJIOCKOCTH, IIPUMEHSTh €0 B PELICHUN
TEOMETPHUCCKUX U TPAKTUYCCKUX 3a/1a4. BiageTh MOHITHUAMU MPABUILHOTO MHOTOYTOJIbHHUKA, JJTHHBI
OKPY>KHOCTH, JUIMHBI AYTH OKPY>KHOCTH M PaIAAHHON MEpbI YIila, yMETh BBIYUCIATH ILIONIAIb KPYTa U €ro
yacreil. [I[puMeHsTh MoJydeHHbIC YMEHHUS B TIPAKTUYECKUX 3a1a4ax. HaxoauTs ocu (Wil EHTPHI)
CUMMETPUHU QUTYP, TPAUMCHSITH IBI)KEHUS TUIOCKOCTH B MTPOCTEHIIINX CITydasx. [[puMeHsITh OTydeHHBIS
3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJICIH ISl 337a4 pealbHOM KHU3HH U TIPOBOIHUTH
COOTBETCTBYIOIINE BBIUYMCIICHHSI C TPUMEHEHHEM TI0I00US ¥ TPUTOHOMETPUICCKUX (PYHKINH (TI0TB3YSICh,
7€ HEOOXO0IUMO, KaTbKYJISITOPOM).

TemaTnuyeckoe NJIAHUPOBAHUE

7 kaace
KosanuecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM KonTpoas | IIpakTtun (undposbie)
n/n NPOrpamMMbl Bcero HbIE YyecKue o0pa3oBaTte/ibHbIE
padoTel | paboThl pecypcsbl
e e |12 | Bumorera 110K
yp ' p https://m.edsoo.ru/7f415e2e
T€OMETPUYECKHUX BEIMYUH
bu6mmorexa [IOK
2 TpeyrobHHuiH 18 ! https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIC IPSMBIC 9 bubmorexa LIOK
' https://m.edsoo.ru/7f415e2e
+ | Coommomenm ey croporavn | 13| 1 bubanorexa IOK
Ay CTOp https://m.edsoo.ru/7f415e2e
yIJIaMU TPEYTOJIbHUKA
5 ['eomeTpuyeckue Mecta TOUEK. 8 1 bubnuorexa [JOK
OKpYXHOCTb. https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
6 CumveTputHbIE GHrype! 2 https://m.edsoo.ru/7f415e2e
. bubnmuotexa [JOK
7 [ToBTOpEeHME, 0000IICHNE 3HAHHMA 6 1 hitps://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB IIO 68 5 0
I[TPOTPAMME
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8 Kkiacce

KoJsmyecTBo 4yacoB DJIeKTPOHHbIE
Ne
o/ HanmeHoBaHMe pa3jae/ioB U TeM Koutpoas | Ilpaktu (undpossbie)
I NpOrpamMmbl Bcero HbIE yeckune o0pa3oBaTejibHbIE
padoThl padoThI pecypcbl
1 . bubmmoreka [JOK
HerpipexyrobHuicH 15 1 https://m.edsoo.ru/7f417e18
2 | Imomans. Teopema [MTudaropa. 13 1 bubnmoreka [JOK
https://m.edsoo.ru/7f417e18
3 | [TogoGHBIE TPEYTONBHUKH 13 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
4 | Hauana tpuroHomerpuu 4 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OTHMCAHHBIE YETHIPEXYTOIbHUKH. 14 1 bubnnoreka [JOK
KacarenbHbie K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxxHocTeit
6 | [loBropenue, 0600IICHHE 3HAHUI 9 1 Eggi?/ﬁéezii?r}lfﬂ f417e18
OBLIEE KOJIMYECTBO YACOB IIO 68 5 0
I[TPOTPAMME
9 knacc
DJIeKTpOHHbBIe (LM (PPOBbIE)
KoanuecTBo yacoB o0pa3oBaTejibHbIE PECYpPChI
Neo HanmeHnoBaHue pa3jeioB U TeM Bcero | Kourpoas | IlpakTu
n/n NMPOrpamMMblI HbIE YyecKkue
padoThI padoThI
1 Tpuronomerpusi. Teopemsl kocuHycoB | 16 1 bubmuoreka [JOK
U CHHYCOB. Pelienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 | TIpeobpasoBaHue m0I0GHS. 10 1 bubimoreka [LIOK
MeTpHYeCKHie COOTHOIICHHUS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTHU
3 BekTOpbI 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI 9 1 bubmuorexa [IOK
HAa IIOCKOCTH https://m.edsoo.ru/7f41al2c
5 IIpaBunIBHBIE MHOTOYT'OJIBHUKHU. 8 bu6mnuorexa [HOK
JITMHA OKPYKHOCTH | ILTOMIAIb https://m.edSOO.ru/7f41a12c
Kpyra. Beruucnenue miomanen
JIBMO>KEHUS TNIOCKOCTH 6 bubmuoreka [{OK
https://m.edsoo.ru/7f41lal2c
6 | Ioropenue, 06061ICHIHE, 7 2 bubanorexa LHOK
cHCTeMaTH3allus 3HAHUIA https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 68 6 0
110 ITIPOTPAMME
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