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MHHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OAMH W3 OCHOBHBIX PAa3/eiIOB IIKOJIBHOW MAaT€MAaTHKH, UMEIOIUN CBOEH
[EeNbl0  O00ECTIeYNTh HW3yYEeHHE CBOWCTB M pa3MepoB (UTYp, HMX OTHOIIEHUH H B3aUMHOE
pacIoJIOKEHUE, OIMPAETC Ha JIOTMYECKYI0, JO0Ka3aTelabHyH JIMHMIO. L[leHHOCTh wu3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs 3aKIIOYACTCS B TOM, YTO OOyYaIOMIMIACS
YYUTCS IIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOYEHMS,
JIOKa3bIBaTh HCTHHHBIC YTBEPKICHUS W CTPOUTb KOHTPIPHUMEPHI K JIOXKHBIM, IIPOBOJIUTH
paccyXKJIeHHs «OT MPOTHBHOTO», OTIMYATh CBOWCTBA OT IMPH3HAKOB, (HOPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

Bropoil 1enpr0 M3ydeHUs T€OMETPUH SIBISAETCS HCIOJIb30BAHME €€ KaK MHCTPYMEHTa IIpU
pEelIeHNN KaK MaTeMaTHYeCKHUX, TaK M NMPAKTHYECKUX 3a7a4, BCTPEUYAIOIINUXCS B PEAIbHOU JKU3HHU.
OOyuaromuiics JOJKEH HayYUTbCSl OINpPEAETUTh T€OMETPUYECKYI0 (QUrypy, ONUCaTh CJIOBaMU
JTAHHBIA YepTEXK WM PUCYHOK, HAWTH IUIOMIA[b 3€MEJIbHOTO y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJOKOHHOrO Kalens wid TpedyeMble pa3Mepbl rapaxa Uisi aBTOMOOWISL. DTOMY
COOTBETCTBYET BTOpasi, BBIYMCIIUTEIbHAsA JIMHUA B HM3y4eHMM reomerpuu. llpm pemenun 3agad
MPaKTUYECKOr0 XapakTepa OOyYaromUHCS YYUTCS CTPOUTh MaTeMaTHYECKHE MOJIENH PealIbHbIX
KU3HEHHBIX CHUTyalud, NPOBOJUTH BBIYUCICHHS M OLIEHUBATh aJE€KBAaTHOCTh IIOJy4YEHHOIO
pesyJibTara.

KpaiiHe Ba)kxHO NOAYEPKUBATH CBA3M TE€OMETPUM C JPYIMMU Y4YEOHBIMU IpEIMETAMH,
MOTHBHUPOBATh UCIOJIb30BATh ONPEIEIECHUS FEOMETPUUECKUX (PUTyp U MOHSITUH, IEMOHCTPUPOBATH
IIPUMEHEHHE MTOJYyYCHHbIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSI3U Hanbosiee IpKO BUJHBI B TEMAX
«Bekrope», «Tpuronomerpuueckue cooTHomeHus», «Merton koopaunar» u  «Teopema
[Tudaropa.

VYuebublil kypc «['eomeTpusy» BKIIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3/eNbl COAEPIKaHUS:
«['eomerpuueckue GUrypsl U Ux CBOMCTBa», «3MepeHne reoMeTpu4ecKux BeIUUNH», «JlekapToBbI
KOOPJIMHATHI Ha IUIOCKOCTH», «BeKkTopbl», «BUKeHHS MII0CKOCTHY, «IIpeobpazoBaHust o1o0us».

Ha wnsyuenue yuyeOHoro kypca «I'eomerpusi» orBoautcss B 8 kiacce 68 vacoB (2 yaca B
HEJISITIO)

COJEP)KAHUE OBYYEHUA
7 KJIIACC

HavanbHele moHsaTHs reomerpun. Touka, mpsmas, OTpe3OK, Jyd. Yrosu. Buuabsl yrios.
Beprukanbusie 1 cMexxHBIE yriibl. buccektpuca yria. Jlomanas, MHOroyroiasHuk. IlapamieasHoCTh
U NEPIIEHIUKYIJIPHOCTD MPSIMBIX.

Cummerpuunblie ¢purypel. OCHOBHBIE CBOWCTBA OCEBOM cummeTpuu. [Ipumepsl cuMMeTpuu B

OKpY’KaroIlleM MHUPE.



OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LUPKYJIA U JuHelku. TpeyronbHuk. BeicoTa, mennana,
OuccekTpuca, MX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUH TPEYTOJIbHUKU. HepaBeHCTBO TpeyTrobHUKA.

CpoiicTBa W IpHU3HAKKM pPAaBHOOENPEHHOro  TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoilicTBa U IpU3HAKHU NapaienbHbIX NpAMbIX. CymMMa YIJIOB TpeyrojibHUKa. BHemHue yris
TPEYTOJIbHUKA.

[IpsimoyronbHblii  TpeyronbHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJIBHOTO TPEYroJIbHUKA,
NpOBEAEHHOW K  rumoreHy3e. IIpu3sHaknm paBeHCTBA  NPSAMOYTOJBHBIX — TPEYTrOJBHUKOB.
[IpssmoyrosabpHBIN TpeyronbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHHKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OoJibLIeM yriie U OoJblIeii CTOpOHE TpeyrojibHUKA. [leprneHauKkyisap 1 HaKJIIOHHas!.

['eomerprueckoe MecTo ToueK. bruccekTprca yria u cepeuHHbIN NEPIEHANKYIISIP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’XKHOCTb M KpPyT, XOpJia U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnonokeHne OKpyKHOCTH
n npsamoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpy>KHOCTb, BOMCaHHas B yroJl. Bnmcannas u

OIMMCAaHHas OKPYKHOCTH TPCYTOJIbHUKA.

8 KVIACC

Yeteipéxyronsuuku. IlapanmnenorpamMm, ero mpu3HakKM M CBOWCTBA. YacTHble ciaydan
napajuieJiorpaMMoB  (TTPSIMOYTOJIBHUK, POMO, KBaapaT), WX NpPHU3HAKA M CBOWCTBA. Tpamenws,
paBHOOOKas Tparenus, e€ cBoWCTBa U npu3Haku. [IpsimoyroiapHas Tpanemus.

Meton ynsoenuss menuanbl. LlenTpanmpHas cummerpusi. Teopema @anieca M TeopeMa o
MIPOIMOPLIMOHAIBHBIX OTpE3Kax.

CpenHue TUHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroabHUKOB, Kod(hduuueHt mnomobus. [IpusHaku mnomoOus TPeyroNbHUKOB.
[Ipumenenue mogoOUst MPU PEHICHUH MTPAKTUYECKUX 3a]1a4.

CpoiicTBa momianeil reomerpudeckux ¢uryp. dopmynsl Ui IUIOMAAH TPEYroJbHUKA,
napajuienorpamma, pom0a u tpanernu. OTHOIIEHUE TUIOIIAeH MOAOOHBIX QUTYD.

Brruncnenue miomaseit TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KIIE€T4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [ludaropa npu peneHnn NpakTHUYECKUX 3a4a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0O YyIlia MpsSMOYTOJbHOrO TpeyroibHuKa. OCHOBHOE

TPUTOHOMETpHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30, 45 u 60°.



BrnucanHble M LEHTPAJIBHBIE YIUIBI, YrOJd MEXAY KacaTelabHOM M XOPAOH. YTIJbl MEXIY
XOpJaMHu U CeKylIMMH. BrycanHble ¥ ONMCAHHBIC YETBIPEXYTOJIBHUKYU. B3auMHOE pacrosiokeHue

IBYX okpyxHocTel. Kacanue okpyxxHocteld. O01ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@OopMyJIbl IPUBEICHUS.

Pemenne TpeyronsHuKoB. TeopeMa KOCHHYCOB U T€OpeMa CHHYCOB. Pelienne mpakTH4ecKux
3a7a4d C MCMOJB30BAaHUEM TEOPEMbI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

[TpeobpazoBanne momodus. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TpoOM3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBa/IpaTe KacaTeIbHOH.

Bekrop, mnmHa (MOIYNb) BEKTOpa, COHANpABICHHBIE BEKTOPHI, IMPOTHUBOIIOIOKHO
HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, DPAaBEHCTBO BEKTOPOB, OIEpalldU HaJ
BEeKTOpaMH. Pa3iokeHHe BEKTOpa IO JBYM HEKOJUTMHEapHBIM BeKkTopaMm. KoopauHaTel BEKTOpA.
CkansipHOe IPOM3BEICHNE BEKTOPOB, IPUMEHEHHUE IS HAXOXKICHHS JJTHH U yTJIOB.

JlekapTOBBI KOOPAWHATHI Ha TUIOCKOCTH. YPaBHEHHUS MPSMON U OKPYKHOCTH B KOOpJIWHATAX,
nepeceueHre OKpy>KHOCTEN U NPsMbIX. MeTol KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKM. J[JIMHA OKpYy>KHOCTH. I'pamycHas M paauaHHas Mepa yria,
BBIUMCIJIEHUE JUIMH AYT OKpykHOcTel. [1nomans kpyra, cekropa, cerMeHTa.

JIBM>KEHUS MJIOCKOCTH M BHYTPEHHHE CHUMMETpPUHM (PUTryp (dJ€MEHTapHbIE MPEICTABICHUS).

[Tapannensubiii neperoc. [loBopoT.

IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJabTaTbl OCBOEHHUS HporpaMMmbl yueObHoro kypca «['eomerpus»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLIIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHSIM POCCUHCKMX MaTEMAaTUKOB M POCCHUMCKOW MaTEMaTU4ECKOW IIKOJIBI,
K UCIOJIb30BAHUIO ATUX JIOCTH)KEHUH B IPYyTrUX HAayKax M MPHUKIAIHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPAaBCTBCHHOE BOCIIMTAHHE:

TOTOBHOCTBbIO K BBINOJHEHUIO OOS3aHHOCTEH TIpaxJaHMHA M pealu3allud ero Ipas,
MPEJCTaBICHUEM O MaTEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUH,

IpoIelyp IpaXIaHCKOro oOriecTBa (HampuMmep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO



ATUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JOCTHKEHUH HAyKH, OCO3HAHUEM
BOXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEHICHUM MNPAKTUUYECKUX 3a7ad MaTeMaTUYeCKOH
HAIpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMaTHUYECKOTO OOpa3oBaHMs Ha MPOTSHKEHHH BCEU
KU3HHU JUIsSl YCTHEIIHOW MpOo(ecCHOHATBHON ACITENIHPHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM M MOCTPOCHHEM HUHIMBHUAYAIHHOM TPACKTOPUHM OOpa30BaHUs U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTH4YeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY M JCTETUYECKOMY BOCIHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aJla4, PEUICHUH, pacCyKIeHUI, YMEHNIO BUJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTaIle B JesATeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuYHbIX MpEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI UEJIOBEKa, TMPUPOJAbI M OOIIeCTBA, MOHUMAaHUEM
MaTeMaTHYeCKOM HaykKu Kak c¢epbl YeIOBEUeCKOW JesITeNbHOCTH, JTaloB €€ pPa3BUTUS U
3HAYMMOCTH ISl PA3BUTHSI IUBUJIM3AINH, OBIAJCHHEM S3BIKOM MAaTEMAaTHKA W MaTeMaTHYeCKOU
KyJIbTYypOH Kak CpEICTBOM IO3HAHUS MHpa, OBJAJEHUEM TMPOCTEUIIMMH  HABbIKAMHU
HCCIIEIOBATENbCKOM 1eATEIbHOCTH;

6) pusnueckoe BocnuTaHue, GopMUPOBaAHME KYJbTYPHI 310POBbSI U IMOLUMOHAJIHLHOTO
0J1aronmoJryyms:

TOTOBHOCTHIO MPUMEHATh MaTeMaTHYECKUE 3HAHHS B MHTEPECaX CBOErO 370POBbsl, BEACHUS
3I0pOBOT0O 00paza >KM3HHU (3J0pOBOE NMHUTAHHE, COATIAHCHPOBAHHBIA PEXKUM 3aHATHM U OTAbIXA,
peryisipHas ¢u3nyeckass aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa peduIeKCHH, MpPU3HAHHEM
CBOET0 MpaBa Ha OMIMOKY U TaKOTO e MpaBa APyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

OpUEHTAIlel Ha NMPUMEHEHHEe MaTeMaTUYeCKUX 3HAHHWM JJs pelleHds 3aaad B 00JacTu
COXPAaHHOCTH OKpY>KaloIleld Cpeapl, IJIaHUPOBAHMUSI TOCTYNIKOB M OIEHKH HUX BO3MOXHBIX
MOCIEACTBUM JUIsl OKpY>Karolleil cpeibl, OCO3HaHHWEM TINI00aIbHOr0 XapakTepa SKOJIOTHYECKUX
mpo0JsieM U MyTel UX PelIeHus;

8) ajanTanms K M3MEHAIIUMCS YCJIOBHAM CONMAJIbHOM M NPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JICHCTBMSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUYHUTHCS y IPYTUX
TOJIeH, TpuoOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIIETEHIIMHU U3

OIIbITa JPYTHX,



HEOOXOIMMOCTRIO B ()OPMHUPOBAHWU HOBBIX 3HAHWHM, B TOM uucie (HOpMyTUpOBaTH HJIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTAaX M SIBJIECHUSAX, B TOM YUCJIE paHEE HEU3BECTHBIX, OCO3HABaTh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAlHIO
KaK BBI3OB, TPEOYIOIMH KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIe PEIICHUS H JeHCTBUS,

(hopMyJIUPOBATh U OIICHUBATH PUCKHU U IOCIIEICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTeibHbIE YHHBEpPCAJIbHbIE Y4eOHbIE eicCTBHUS

ba3oBble Jlornueckue aecTBus:

® BbISIBJISITh U XaPAaKTCPU30BaATh CYHICCTBCHHLIC IMMPU3HAKH MAaTEMATUUYCCKUX O6’I)€KTOB, HOHSITHfI,
OTHOIIEHUH MEXIy MOHATUSIMU, (OPMYJIHUPOBATH OIpPENEICHHUs] MOHITUH, YCTaHaBJIUBATh
CYILIECTBEHHBIH NMPHU3HAK Kilaccu(UKalui, OCHOBaHUS Ul 0000IIEeHUsI U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIM3a;

® BOCIIpPUHMMATh, (GOpMYyJIHpPOBaTh U MpPeoOpa3OBBIBATh CYXKICHMS: YTBEpAUTENbHBIE U
OTpULATCIIBHBIC, CIUHUYHBIC, YACTHBIC U 061111/1e, YCJIOBHBEIC,

® BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS B (paKTaX, JaHHbBIX,
HAOMIOICHUSAX U YTBEPXKIEHUSX, MpeAsiaraTb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

e leNlaTh  BBIBOJIBI C MHCIIOJNIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh [10Ka3aTEJbCTBA MATEMAaTHUECKUX VYTBEPXKIACHUN (MpsSMble M OT MPOTHUBHOIO),
MPOBOJUTh  CAMOCTOSITENIbHO  HECJIOXKHBIE  JIOKAa3aTelIbCTBA  MaTeMaTU4yecKuX  (hakToB,
BBICTPAaWBaTh apryMEHTAllUI0, TPUBOJUTH MPUMEPhl U KOHTPHPUMEPHI, OOOCHOBBIBAThH
COOCTBEHHBIE PACCYKICHUS;

¢ BEIOMpATh CHOCOO pemieHus yd4eOHOM 3ahayu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pPEICHUS,
BBIOMpATh HanOoJee MOAXOSIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareabckue 1eiCTBUS:

® ICIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUNM WHCTPYMEHT TMO3HaHHS, (DOpMyIHUpoOBaTh
BOMPOCHI, (PUKCUPYIONINE TPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIFHO YCTaHABIUBATH UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

® [IPOBOJIUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY ILUIaHY HECIIOKHBIM AKCIEPUMEHT, HEeOOJIbIIOe
HCCIIEIOBAaHNE MO YCTAaHOBIEHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTr0 OOBEKTa, 3aBUCUMOCTEH

00BEKTOB MEXTy COOOI;



® CaMOCTOATENILHO (popMynpoBaTh 00OOIIEHHST W BBIBOJBI 110 pe3yJbTaTaM IPOBEIEHHOTO
HaOJIOIEHUS, UCCIIEIOBAHMSI, OLIEHUBATD JOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTAaTOB, BHIBOJIOB U
00001IEeHHIT;

® [I[POrHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, & TAKXKE BBIABUTATH IPEIINOJOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBUSIX.

PaGora c undpopmanmeii:

® BBISIBJIATE HEJIOCTATOYHOCTh M W30BITOYHOCTH HMH(MOpPMAIMH, ITaHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

® BEIOMpATh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh NHPOPMALIUIO PA3IMUHBIX
BUJIOB M (POPM IIpEACTaABICHUS;

eBBIOMpaATh (opMy TmpexacTaBieHUs HHGOPMAUK U WUIIOCTPUPOBATh peELIaeMble 3a/ladyu
CXE€MaMH, AuarpaMMaMH, HHOU rpaduKoi U MX KOMOHWHAIUSAMU;

® OIICHMBATh HAAEKHOCTh HH(MOpPMALMKM MO KPUTEPUSM, MPEUIOKEHHBIM YUHUTEIEM WU
c(hOopMyJIMPOBAHHBIM CAMOCTOSITENIBLHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

® BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBUSIMU M IEJIIMU OOLLEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHBMEHHBIX TEKCTaXx,
JaBaTh MOSCHEHUS M0 X0y peIlIeHus 3aJa4ul, KOMMEHTHPOBATh MOJTYUYEHHbBIN pe3yibTar;

®B XOJ¢ OOCYXJCHHS 3a/aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, MpPOOJIEeMBI,
pelaeMoit 3ajauu, BBICKAa3bIBaTh WJEH, HAIlEJICHHbIE HA MOMCK PEUICHMSI, COMOCTaBISATh CBOU
CYXKICHHSI C CY)XJIECHUSMHU JIPYTHMX YYaCTHHUKOB JUANora, oOHapyXUBaTh Pa3IMYUe U CXOJCTBO
MO3ULIUH, B KOPPEKTHOU (hopMe (HOpMyIHpPOBATh pPa3HOTIIACHS, CBOU BO3PAKECHUS;

® [IPE/ICTABJIATh pE3yJbTaThl PEIICHUs 3a/ayd, »SKCIEPUMEHTa, MHCCIeIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (opMar BBICTYIUICHHS C YYETOM 3aJady MpPE3CHTAluu U
0COOEHHOCTEH ayAUTOPUH;

®[IOHMMAaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHIMBUAYyAIbHONH paboOThl MpHU
pelIeHny y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

® I[PUHUMATD 1L[€Jb COBMECTHOW AEATEIbHOCTH, MIIAHUPOBATh OPraHU3AIMI0 COBMECTHOU paloTHI,
pacnpenensits BHABI palOT, JOroBapuBaThCsA, OOCYXKIaTh NPOIECC M Pe3yJbTaT pabOThI,
0000111aTE MHEHUSA HECKOJIBKUX JIIOIEH;

®yyacTBOBaTh B TIPYMINOBBIX (opMax paboThl (00CYXJIeHHs, OOMEH MHEHHMSMH, MO3TOBBIE
LITYPMbI U JIpYTHE), BBINOJHATH CBOIO YacThb pabOThl M KOOPJMHHUPOBATH CBOM JIEHCTBUS C
JIPYTUMHU 4IEHAMH KOMAaHJbl, OLIEHMBaTh KAayecTBO CBOEr0 BKJIaJa B OOMIMHA MHPOAYKT IO

KPUTEPHIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJECHCTBUSI.



PeryasitTuBHble yHUBepcajibHbIe YueOHbIe AeiCTBUS
Camoopranmu3anus:

® CaMOCTOSITIPHO COCTAaBISTh IUIAH, AITOPUTM pEHICHHs 3aJadu (WM €ro 4YacTh), BBEIOMpaTh
crocod pemieHUsT ¢ y4ETOM UMEIOMIMXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBON HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:

®BJIAJICTh CIIOCOOAMU  CaMOINPOBEPKH, CAMOKOHTPOJISI TMporecca U pe3ysibTaTa PEIICHHS
MaTeMaTUIECKOM 3a1admu;

® [IPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPH PEIICHUU 3a7a4, BHOCUTh KOPPEKTHUBBI
B JCATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIbCTB, HAWACHHBIX OIMMOOK, BBISBICHHBIX
TPYAHOCTEW;

® OIIEHUBATh COOTBETCTBUE pE3yJIbTaTa EATEILHOCTH MOCTABICHHOM 11U U YCJIOBUSIM, OOBSICHSITh
MPUYUHBI  JOCTIKCHHUSI WM HEAOCTWKEHHUS IIeJIM, HaxXOJWUTh OIMHOKY, JaBaTh OICHKY

MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyueHus B 7 KJjacce OOyYarOMIMICS TOMYyYHUT CICAYIONHAE TMPEAMETHBIC
pe3yabTaThl:

PacrioznaBaTth  M3ydeHHBIE TeoMeTpUuecKue GUrypbl, ONPENeNiaTb WX  B3aUMHOE
pacnojoxeHue, n300pakaTb T€OMETPUUYECKUE (PUTYPBI, BHITIOTHATH YEPTEKU O YCIOBUIO 33Ja4H.
N3mepsaTe nuHEHHBIE W YIVIOBBIE BEIWYUHBL Pemars 3a1auv Ha BBIYMCIEHUE JUIMH OTPE3KOB H
BEJINYUH YTJIOB.

Jlenate rpyOyr0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHON >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pazmMepsl 3TUX 0OBEKTOB MO MOPSIKY BETUUHHBI.

CTpouTh 4epTexku K F€OMETPUYECKUM 3aJa4aM.

[Tonb30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BAaTh IPU3HAKU U CBOICTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 33]a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCcsi MpU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYrOJIBHUKOB, CBOWCTBOM
ME€JHMaHbl, MPOBEAEHHOM K TUIOTEHY3€ MPSIMOYTOJIBHOIO TPEYrOJIbHUKA, B PEIICHUU
Tr€OMETPUYECKUX 3aau.

OmnpenensaTs NapasieIbHOCTh HPSAMBIX C HOMOLIBIO YIJIOB, KOTOpble 00Opa3yeT ¢ HHUMHU
cexymas. OnpenensaTs NapamuieIbHOCTh NMPSMBIX C MOMOLIBI0 PAaBEHCTBA PACCTOSHHUHM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTrOM IPSIMOM.

Pemate 3agaun Ha KIeT4aTOM 6YM8.1"C.



[IpoBOMUTH BBIYHMCICHHUS W HAXOJUTh YHCIOBbIE W OYKBCHHBIC 3HAUCHUS YIJOB B
IF€OMETPUUYECKUX 33J]a4ax C MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOI'OYTOJIbHUKOB,
CBOWCTB YTJIOB, 00Opa30BaHHBIX MPU MEPECEUCHUH ABYX MapalIeIbHBIX MPSMBIX CeKymiel. PemaTh
IIPAKTUYECKUE 3a7a4X Ha HAXOXKICHHUE YIJIOB.

BrnaneTs MOHATHEM T€OMETPHUYECKOTO MECTa TOUEK. YMETh OINpPEesiTh OMCCEKTPHUCY yria
CEpEIMHHBIN MEePIEHIUKYISP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOYEK.

dopMyIUpOBATh OMpPEAETCHUS OKPY>KHOCTH M Kpyra, XOpJbl U JHameTpa OKPY>KHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3a/a4.

Bnagerp moHsTHEM ONMCAHHOM OKOJIO TPEYroJbHHMKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. [lonb3oBarbea (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIOB TPEYrOJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, YTO CEpPEAMHHBIC TEPIECHIUKYISAPhl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brmagete mnoHATHMEM — KacaTeNbHOM K OKPYKHOCTH, TIIOJB30BATBCS  TEOPEMOM O
MEPIEHUKYISIPHOCTH KacaTeJIbHON U painyca, MPOBEAEHHOTO K TOYKE KACAHMS.

[Tonp30BaThCcsi  MPOCTEUIIMMH ~ TE€OMETPUUYECKUMH  HEPaBEHCTBAMH, IMOHUMAaTh  HX
MPAKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHUS C TIOMOIIBIO ITUPKYJISI U IMHEHKH.

K xonmy oOyuenus B 8 kJjacce OOydYarOmIMIACS TOJYYHUT CICAYIONAE TPEAMETHBIC
pe3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYI'OJBHHUKOB, HX DJJIEMEHTHI, IOJIB30BAaThCA MX
CBOMCTBAMM MPHU PEIICHUH T'€OMETPUUECKUX 3a7au.

[IpuMeHsTh CBOMCTBA TOUKH MEpecedeHus] MeaH TPEyrojbHUKa (LIEHTpa Macc) B pelICHUH
3aza4.

BiageTs nonsAtHeM cpelHel JTMHUM TPEYroJIbHUKA U Tpaleuuu, IPUMEHATh UX CBOMCTBA MPU
peuieHuM reoMmerpuyeckux 3azad. Ilomb3oBathesi  Teopemon Pameca U TEopeMoOM O
MIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX Ul pELICHUs TPAKTUYECKHUX 3a]ad.

[IpuMeHsTh NPU3HAKY [10A00US TPEYTOIFHUKOB B PEIICHUH F€OMETPUYECKUX 3a/1au.

[Tonb3oBatbest Teopemoit [Iudaropa s pemieHns TeOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.
CTpouTh MaTeMaTHYECKYI0 MOJIEIb B MPAKTHUYECKUX 3aJadyaX, CaMOCTOATEIbHO JiejaTh YEpTEX U
Haxo0JIUTh COOTBETCTBYIOLIUE JUIMHBI.

Brnagete nOHATHMSAMM CHHYCa, KOCMHYyCa M TaHI€HCA OCTPOTO yria HpsMOYTOJbHOIO
TpeyronbHuKa. [101p30BaThCs 3TUMU MOHATUSAMH ISl PELLICHUS MPAKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbIMH cioco0amMu) TIIOMIAlb TPEYTONbHUKA U TUIOMIAId MHOTOYTOJIbHBIX
¢buryp (monb3ysch, TAe HEOOXOAUMO, KaIbKYISITOPOM). [IpUMEHSTH MONydYeHHbIE YMEHUS B

MPAaKTUYCCKUX 3aavax.



Brnagerp MOHSATHUSMH BIHUCAHHOTO M ILEHTPAIBHOTO YIJIA, WCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTIIaX, YIJIax MEXIy XOpAaMu (CeKyIIMMH) B yIJIe MEeXy KacaTelIbHON U XOpIOoW mpu
pEIICHUN TEOMETPUUECKUX 3a/1a4.

Brnagerh TOHATHEM OMMCAHHOTO YETHIPEXYTOJIEHUKA, MPUMEHSITh CBOWCTBA OMUCAHHOTO
YEeTHIPEXYTOJIBHUKA TP PEIICHUH 33]1a4.

[IpuMeHSTh MONMYyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKUE MOJCIU IS
3a/1a4 peaslbHOM JKU3HH U MPOBOJUTH COOTBETCTBYIONIUE BBIYUCIICHUS C MPUMEHEHHUEM MOI00US U
TPUTOHOMETPUH (TIOJIB3YACH, T HEOOXOIUMO, KATbKYJISITOPOM).

K xoniy oOyuenus B 9 kJjacce OOydYarOMIMICS TMOMYyYUT CICAYIOIIME TMPEAMETHBIC
pe3yIbTaTh:

3HaTh TPUTOHOMETpHUYECKUE (QYHKIIUH OCTPHIX YIJIOB, HAXOJUTH C MX IMOMOIIBIO PAa3IHYHbBIC
JJIEMEHTHI MPSMOYTOJLHOTO TPEYTOJIbHUKA («pPEIICHHE MPSMOYTOJIBHBIX TPEYTOJIHLHUKOBY).
HaxoauTh (¢ TOMONIBIO KATBKYJIATOPA) JTUHBI U YTIIBI JIJIS HETAOIMYHBIX 3HAYCHH.

[Tosb30Batbest popMysIamMu MPUBEACHHUS W OCHOBHBIM TPHTOHOMETPHUYECKAM TOXKICCTBOM
JUTS. HAXOXKJICHHUS COOTHOIIICHUH MEXTy TPUTOHOMETPHYCSCKUMH BEJTMIMHAMH.

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JIUISI HAaXOXKJICHHUS DPA3JIMYHBIX 3JIECMEHTOB
TPEYTOJIbHUKA («PEIICHNUEe TPEYTOJBHUKOBY ), IPUMEHSTh UX TPH PEIICHUH F'€OMETPUICCKHX 33]1ad.

Bnagers moHsATHSAMH NpeoOpa3oBaHMs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ0OHBIX
¢uryp. Ilonb3oBaThcsi CBOMCTBaMU MOJ00US MPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JIMHBI U
HaXOJUTh YTIibl y MoA0OHBIX ¢uryp. IlpuMeHsTh cBoiicTBa moaoOus B MPAaKTHUYECKUX 3a/adax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKpPYKAIOIIEM MHUPE.

[Tonb30BaThcsi TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOPH, O IMPOU3BEICHUH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOI.

[Tonb30BaTbCst BEKTOpaMU, IOHUMATh UX F€OMETPUUYECKUN U (PU3HUECKUN CMBICI, TIPUMEHSTh
WX B PEUICHUH TeOMETpUYecKHX M ¢uznyeckux 3amad. [IpuMeHsTh CKaJspHOE MPOU3BEICHHE
BEKTOPOB ISl HAXOXKIACHUSI UTHH U yTJIOB.

[Tonb30BaTbcsi METOAOM KOOPIMHAT HA IUIOCKOCTH, TPUMEHSATH €ro B pEUICHHH
r€OMETPHUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagers MOHATHSMHM MPaBUJIBHOIO MHOTOYTOJBHHMKA, JUIMHBI OKPYXKHOCTH, AJUHBI JYyTH
OKPY’)XHOCTH ¥ paJMaHHON Mephl yrila, yMeThb BBIYUCIATH IUIOMIAAh Kpyra M €ro dacrei.
[IpuMeHSTh MONTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPHI) CUMMETpHHM (UTYp, TPUMEHATh ABWKCHHS IJIOCKOCTH B

HpOCTCfII.HPIX Clrydasx.



HpI/IMCHHTB IMOJIYUCHHBIC 3HaHUS HaA IMPAKTUKEC — CTPOUTH MATCMATHUYCCKUC MOJCIIN JIid
3aga4 peaHBHOfI JKU3HU U NIPOBOJUTH COOTBECTCTBYIOIHME BBIYHCIICHHUA C IPUMCHCHUCM HOI[O6I/ISI n

TPUTOHOMETPUYECKUX (PYHKUUH (ITOJIB3YSICh, T1I€ HEOOXOAUMO, KATIBKYISATOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Koanuect D
Ne n/m HaumeHoBanue pasiesioB ¥ TeM NPOrpaMMbl BO YACOB O;I:;T()I;(:;:;f}[ﬁ:tzg;;z
1 [Ipocreiimme reomeTpryeckue (GUTYpPHI U UX CBOMCTBA. 14 bubmorexa LIOK
V3aMepeHre reoMeTpUIeCKUX BeTHINH https://m.edsoo.ru/7f415e2e
2 TpeyronapHukn 22 Brbmorexa LIOK
pey https://m.edsoo.ru/7f415e2e
3 [TapannenbHble IpsSMble, CyMMa YTJIOB TPEYTOJIbHUKA 14 bubmorexa LIOK
P P P CYMMAY ey https://m.edsoo.ru/7f415e2e
b K
4 OxpyXHOCTb U KpyT. ['eoMeTprudeckne NoCTpoeHUs 14 h:tISJSTII;I/:.e:eI;aSCI)lOC.T’U /7f415000
. bubmmoreka [JOK
5 Mostopene, obobmene snarmii 4 https://m.edsoo.ru/7f415e2e
OBIIEE KOJTMYECTBO YACOB TIO TIPOTPAMME 68
8 KIIACC
K )
Ne n/m HaunmeHoBaHMe pa3/1e/10B U TeM NPOrpaMMbl osmeet [CKTPOHHbIe (IHPPOELIC)
BO 4aCOB o0pa3oBaTe/bHbIE PecypChl
1 q . 12 bubmnoreka [JOK
CTPIPEXYTOIbHILH https://m.edsoo.ru/7f417e18
Teopema Daneca u TeopemMa 0 MPOMOPITMOHATBEHBIX bubmoreka [IOK
2 15
OTpe3Kax, MOI00HbIE TPEYTOIBHHKH https://m.edsoo.ru/7f417e18
3 IInomwans. Haxoxxnenue miuomanei TpeyroabHUKOB U 14 bubmoreka [IOK
MHOTOYTONBHBIX (Huryp. Ilnomaam moqo6HbIx Guryp https://m.edsoo.ru/7f417e18
bubmoreka [IOK
4 Teopema I[MTudaropa u Hayama TPUTOHOMETPHN 10 https://m.edsoo.ru/7f417e18
i VYrusl B Opr)KHOCTI/I.K Bnucansble U onvcaHHbIE ” Br6miotexa LIOK
YeTHIPEXyTrOJIbHUKH. vacaTem,HBIe K OKPY>KHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxxHoctei
. bubmioreka [TOK
6 Tosropenue, obodmenue 3nanui 4 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMUECTBO YACOB I10 TIPOTPAMME 68
9 KIIACC
Komnyecr | Jpexrponnsie (udpoBbie)
Ne n/m HaunmeHoBaHMe pa3/iejioB U TeM NPOrpaMMBbl BO YACOB 0BpazoBaTENbHBIE PeCypehl
bubmoreka [TOK
1 B 12
CRTOPE! https://m.edsoo.ru/7f41al2c
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JlexapTOBBI KOOPMHATHI Ha TNIOCKOCTH 9 brbmmorexa LIOK

https://m.edsoo.ru/7f41al2c
Tpuronomerpus. TeopeMbl KOCHHYCOB U CUHYCOB. 16 bubmoreka [JOK
Pemennie TpeyrossHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3oBanue mogoous. Merpudeckue 10 bubmoreka [IOK
COOTHOIIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
[IpaBusbHBIE MHOTOYTOJIBHUKH. J{ITMHA OKPYKHOCTU U 8 bubmoreka [IOK
IJI0INAb Kpyra. Beraucienue miommaaei https://m.edsoo.ru/7f41al2c
JIBM>KEHUS TIIIOCKOCTH 6 bubmorexa LIOK

https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE, 00600IIEHUE, CHCTEMATH3AINS 3HAHUI 7 bubmiorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O ITPOIIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYEHHUKA
* ['eomerpus, 7-9 kmaccel/ Atanacsia JI.C., bByty3os B.®., Kagomnies C.b. u npyrue,

AxrmmmonepHoe obmectBo «M3natenscTBO «IIpocBemienne

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. 'eomerpus 9 kn. Metonuueckue pekomenganuu. JI. C. Atanacss, ['naskos 10.A, byty3oB E.®
, - M., [Ipocsemenue 2019

2. Iunaxtuueckune matepuaisl o reometpun 9 ki1 / 3uB b.I'., Meitnep B.M. - M.: [IpocBenienue,
2020

3. 3agauu o reomerpun. 7-11 kmaccel/ 3uB b.I'., Meiinep B.M, baxanckuii A.T'. - M.:

[Ipocsemenue, 2020

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OTKpBITHIH OaHK 3amaHuii o MaTematuke WWW.fipi.ru

- @enepalibHBIN EHTP TECTUPOBAHUA WWW.rustest.ru

- POIII https://resh.edu.ru/

- ECOO https://content.edsoo.ru/lab/subject/7/



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
http://www.fipi.ru/
http://www.rustest.ru/
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/7/

