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HHOACHUTEJIbBHAA 3AIINCKA

I'eomeTpust Kak OAVH W3 OCHOBHBIX pa3/EiIOB IIKOJIBHOW MAaTeMAaTHKH, UMEIIUN CBOEH
[EeNbl0 O0ECIeYNTh HW3YyYeHHE CBOMCTB M pa3MepoB (UTYyp, HMX OTHOIICHHUH U B3aUMHOE
pacroJIO’)KEHUE, OINUPAETCST Ha JIOTMYECKYHO, JI0Ka3aTeIbHYI JIMHUIO. LleHHOCTh u3yueHus
reOMETPUHN Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs 3aKIIOYACTCS B TOM, YTO OOy4arOIIMACs
YUUTCS HPOBOAMUTH JOKA3aTEJIbHbIE PpACCY)KJIEHHUS, CTPOUTb JIOTUYECKHE YMO3aKIIOUEHUs,
JIOKa3bIBaTh MCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCcyKJeHUs «OT MPOTHBHOTO», OTIMYATh CBOWCTBA OT IMPH3HAKOB, (HOPMYIHPOBATH OOpaTHBIC
YTBEPKIACHHUS.

Bropoii 1enpi0 M3ydeHHs T€OMETpUH SIBJISETCS HCIOJIb30BaHHME €€ KaK MHCTPYMEHTa Mpu
pELICHUH KaK MaTeMaTUYEeCKUX, TaK U MPAKTHUYECKUX 3aJ]ay, BCTPEUYAIOIINXCS B PEAIbHOM JKU3HM.
OOyyvaromuiics JOJKEH Hay4YUTbCA OIPENEINTh T€OMETPUYECKYI0 (QUrypy, ONUCaTh CJIOBaMU
JAHHBIA YepTEXK WM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabens uiau TpeldyeMble pa3Mephl Tapaka jis aBTOMOOUIISL. DTOMy
COOTBETCTBYET BTOpas, BBIUMCIUTEIbHAS JIMHUS B H3ydeHUM reomerpuu. Ilpu pemenun 3amay
MPaKTUYECKOI0 XapakTepa OOydarolUiCcs yYUTCS CTPOMTh MaTeMaTHUYECKHE MOJEIN pealbHbIX
KU3HEHHBIX CHUTYallMi, TPOBOJIUTH BBIYUCICHUS ¥ OICHUBATh aJEKBATHOCTHh TOJYy4EHHOTO
pe3ynbrarta.

Kpaiine BakHO MOTUYEPKUBATH CBA3M TEOMETPHUU C JPYTUMH YYEOHBIMH TIPEIMETaMH,
MOTHBHUPOBAThH UCIIOJIb30BATH OMPENEICHUS T€OMETPUUYECKUX (PUTYyp U TOHITUH, TEMOHCTPUPOBATH
MIPUMEHEHHE MOJIyYeHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH CBS3U HauboJjee sIpKO BUTHBI B TEMax
«Bekrtopp», «TpUroHOMeTpuuecKHe COOTHOIIEHUs», «Meronq koopauHat» U «Teopema
[Tudaropar.

VYuebnnlii Kypc «['eomeTpusi» BKIIOYACT CICAYIOIMIME OCHOBHBIC Pa3/eibl COJCPIKaHUS:
«"eomeTpudeckue GUTYphI M UX CBOUCTBay, «VI3MepeHrne reOMeTpUIECKUX BETUINHY, «JleKapTOBBI
KOOpPJMHATHI Ha IMJIOCKOCTY, «BekTopb», «/[Brxkenus minockoctny, «IIpeodpazoBanus moaoous».

Ha usydenune yuebnoro xypca «I'eomerpusi» orBomutcs 204 gaca: B 7 kitacce — 68 gacoB (2
yaca B Hezenl0), B 8 kimacce — 68 dacoB (2 ywaca B Heaenmo), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Havanpnple nonsTtust reoMmerpuu. Touka, mpsmas, OTpe3oK, Jyd. Yroj. Buabsl yrios.
Beprukanbnbie U cMexxHbIE yribl. buccekrpuca yria. Jlomanas, MHOTOyrosiasHuK. IlapannensHocTs
U NEPIEHIUKYIAPHOCTD IPSIMbIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpHH. [IpuMepsl cuMMeTpuu B
OKPYXKaIOIEM MUDE.

OcHOBHBIE TIOCTPOEHUS C MIOMOILBIO LUPKYJSA U JuHelku. TpeyronbHuk. BeicoTa, mennana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpU3HAKK pPAaBHOOENPEHHOrO TpeyroibHHKa. llpu3Haku  paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa U IpU3HAKH MapajienbHbIX NpsAMbIX. CyMMa YriioB TpeyrojibHUKa. BHelHne yribl
TPEYroJbHUKA.

[IpssmoyronpHblli  TpeyroiabHUK. CBOMCTBO MeAMAaHbI MPSIMOYTOJIBHOTO TPEYroJIbHUKA,
MpoBeNEHHOW K  TuUmoTeHy3e. [Ipu3Haku paBeHCTBA  MPSIMOYIOJIBHBIX — TPEYTIOJIbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJbHHKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIEM yriie U OOoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHAsL.

I'eomerpuueckoe MecTo Touek. bruccekTpuca yria u cepeIuHHBIN MepHEeHAUKYISIP K OTPE3KY
KaK reOMEeTpUYeCcKHe MecTa TOYEK.

OKpyXHOCTb M KpYyT, XOpJa U AUAMETpP, UX CBOMCTBA. B3aMHOE pacnosiokeHue OKpy>KHOCTH
u npsmoi. KacarenbHas 1 cexyias K okpyxkHOCTH. OKpY>KHOCTh, BOUCAaHHAs B yroJ. BnucanHas u
ONMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipéxyronpuuku. [lapamnmenorpaMM, ero mNpU3HAKM M CBOWCTBA. YacTHbIE cCiydau
napajuiesiorpaMMoB  (TIPSIMOYTOJIbHUK, POMO, KBajpaT), MX TNPU3HAKW M cBoiictBa. Tpamenwus,
paBHOOOKas Tparelus, e€ CBoMcTBa U Mpu3Haku. [IpsMoyrosbpHas Tpanemus.

Merton ynsoenuss Mmenuanbl. lleHTpanbHas cumMmetpusi. Teopema Daneca u Teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHrie TMHUU TPEYroJdbHHUKA U Tpanenuu. LleHTp Mace TpeyrojabHHKa.

[TogoGue TtpeyronbHuKOB, Kod3(hduuueHt mnomodbus. I[IpusHaku mnomoOus TPEYroabHHUKOB.
[TpumMeHeHue MoI00uS MIPH PEIICHUH TPAKTUYCCKUX 3a]1a4.

CaoiicTBa IMUIomaneii reomeTpudeckux ¢uryp. Dopmynbl s IUIOMAAA TPEYroJbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX QuUryp.

Brrunciienue miomniaieii TpeyroJibHUKOB B MHOTOYTOJILHUKOB Ha KJIETYaTO Oymare.

Teopema ITudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemeHun NpaKTUYECKUX 3aa4.

CuHyc, KOCHMHYC, TaHTE€HC OCTpOro yIjla TNPSMOYTOJIBHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

BrincanHble W IEeHTpalibHBbIE YIJIBI, YTOJ MEXJy KacaTeIbHOW M XOpAo. YTl Mexay
XOpJlaMH M CEeKyIMMHU. BrucanHble W omMcaHHbIE YeTHIPEXYrOIbHUKH. B3anuMHoOe pacrnonoxeHue
IBYX OKpyxHocTel. Kacanue okpyxxHoctei. O01me kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC



Cunyc, xocunyc, TaureHc yriaos oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@OopMyJIbI IPUBEICHUS.

Pemenue tpeyroyibHUKOB. TeopeMa KOCUHYCOB U T€OpEMa CUHYCOB. PellleHne npakTH4ecKux
3aJ]1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nompoous. [Togodre COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 mpou3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUU OTPE3KOB CEKYILHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOIynb) BEKTOpA, COHANpPAaBJIEHHBIE BEKTOPbHI, IPOTHUBOIIOJIONKHO
HaIpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMU Haj
BeKTOpamu. Pa3ziokeHue BekTopa Mo JBYM HEKOJUIMHEApHBIM BekTOopaMm. KoopauHatel BeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KJICHUS JIJIUH U YIJIOB.

JlexapToBbI KOOpJAMHATHI HA MJIOCKOCTU. YPaBHEHUsSI IPSIMON U OKPY>KHOCTH B KOOpAMHATAX,
IepeceyeHre OKpYKHOCTEN U IpsIMbIX. MeTo 1 KOOpIMHAT U €ro NPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. [[1MHA OKpyXKHOCTH. I'pagycHas M paaumaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYy:KHOCTEH. [Inomaas kpyra, CeKTopa, CErMeHTa.

JIBUKEHUS MJIOCKOCTU M BHYTPEHHHE CUMMETPUM (QUIyp (3JIeMEHTapHbIE MPEACTaBICHUS).
[TapannensHbiii neperoc. [IoBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpPe3yJbTAaThbl OCBOCHHS MpPOTpaMMbl ydyeOHOro Kypca «leomeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKMX MATEMAaTUKOB U POCCUMCKON MAaTEMATHYECKOW IIKOJIBI,
K HCITOJIb30BAHUIO 3TUX JIOCTIKEHUH B IPYrMX HayKaX U MPUKIATHBIX chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3allii  €ro Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYP, SBICHUM,
MPOLEAYp TPaXJaHCKOTO 00IIecTBa (HapuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JOCTIKEHUN HAayKH, OCO3HAHUEM
BOXKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacCTHE B PEUICHWH NPAKTUYSCKUX 3a7ad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTUYECKOTO0 0Opa3oBaHUs HA MPOTSHKEHUH BCEH
KU3HU JUISL YCTICNTHOW Tpo(ecCHOHATBHON ACITEIHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHUEM MHAUBUAYATHHOW TPACKTOPHH 00pa30BaHUS M KM3HEHHBIX
TIJIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, pPEeUICHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTH4YE€CKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JesATeNbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI UeJIOBEKa, MPUPOAbl U OOIIeCTBa, IOHUMAaHUEM
MaTeMaTU4eCKOW HayKd Kak cgepbl YeIOBEYECKOW MesITeNIbHOCTH, O3TaroB €€ pa3BUTHS U
3HAQUUMOCTH JUISl Pa3BUTHUS LIUBUJIM3ALMM, OBJIAJCHHEM S3bIKOM MATEMAaTHUKA U MAaTEMAaTHYECKOU
KyJIbTypOM KAaK CpEICTBOM I[IO3HAHMUS MHpa, OBJIAJACHHEM MPOCTECHIIMMHU  HaBbIKAMHU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) pusuyeckoe Bocnuranue, popMupoBaHNEe KYJIbTYPHI 310POBbSI U IMOLHMOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO NIPUMEHSATh MaTEMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0pPOBbs, BEACHUS
3I0pOBOr0 00paza >KU3HHU (3J0pOBOE NMHUTAHHE, COAAHCUPOBAHHBIA PEXHUM 3aHATUNH M OTHbIXA,
perynspHas Qu3uyeckass aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWM I pelieHus 3agad B oOnacTu
COXpPAaHHOCTH OKpYXalollled Cpeapl, IUIAHUPOBAHUSA TOCTYNKOB M OLIEHKM HX BO3MOXHBIX
MOCJIEJICTBUIM ISl OKPYXKAroIIe cpelbl, OCO3HAHHEM TIJI00ATBFHOTO XapaKTepa JKOJOTHYECKHX
mpo0JeM U MyTeil X peuieHus;

8) ajanTanus K MI3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpebl:



TOTOBHOCTBIO K JEHCTBHSAM B YCIOBHUSX HEOIPENEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 IPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIIE YMEHHUE YUUTHCA y APYTHX
mozel, mpuoOpeTaTh B COBMECTHOW NEATENbHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIICTCHLMH W3
OIIBITA IPYTUX;

HEOO0XOAUMOCTBI0O B ()OPMUPOBAHWU HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYIUPOBATH HJEH,
MOHATHS, TUNOTE3bl 00 OOBEKTAaX M SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAlLlMIO, BOCIPHHUMATH CTPECCOBYIO CHTYalUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh IPHUHUMAEMbIE pEIICHUS M JICHCTBHS,
(bopMynHpOBATh U OLEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBepcaIbHbIE YUeOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

® BBIABJIATH U XapaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKU MAaTECMAaTUUYCCKUX 06T)€KTOB, HOHS[TI/IfI,
OTHOIIEHUH MeXAy MOHATUAMHU, (OPMYIUPOBATH OMpENENCHUs TMOHATHH, YyCTaHaBIUBATh
CYILIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAIIUU, OCHOBAHUS JUIsl 00001EHUSI U CPaBHEHMSI, KPUTEPUU
MIPOBOJIMMOTO aHAJIM3a;

® BOCIPUHHMATH, (QOPMYIMPOBATH U TNPeoOpa3oBbIBaTh CYXKJAEHUSA: YTBEpPAUTEIbHBIE H
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U 061111/1e, YCJIOBHEIC;

® BBIABIATH MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuYus B (hakTax,
JAHHBIX, HAONIONEHUSX W  YIBEPKACHUAX, MpeasaraTtb KpPUTEpPUU JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JeaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

e pa3buparh JOKa3aTEJbCTBA MAaTEMaTHUYECKHUX YTBEPKIEHUM (IpsIMblE M OT MPOTHBHOIO),
MPOBOJUTH  CaMOCTOSITEbHO  HECJOXKHBIE  JIOKa3aTeJbCTBA MaTeMaTHUeCKUX  (PaKTos,
BBICTPAaWBaTh AapryMEHTAlMIO, MPHUBOJIUTH MPUMEPbl U KOHTPHOPUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crnoco0 pemieHUs yuyeOHOW 3afauu (CpaBHUBATh HECKOJIbKO BapUaHTOB pEILCHU,
BbIOMpaTh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIIOJIB30BAaTh BOMPOCHl KAaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBAThH
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO YCTaHABIUBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

® [POBOJUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM SKCIEPUMEHT, HeOOIbIIOe
UCCJIEIOBAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro oOBEeKTa, 3aBHUCHMOCTEH
00BEKTOB MEXKYy COOOM;

® CcaMOCTOATENIbHO (QOpPMYITHpPOBaTH O00OOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEIOBAHMS, OIEHHUBAThH JOCTOBEPHOCTh MOTYUYEHHBIX PE3yIbTAaTOB, BBIBOJOB U
0000I1IeHMI;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHUE MPOLECCA, & TAKKE BBIJABUIATH MPEANOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanueii:



BBISIBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(POPMAIUH, MTAHHBIX, HEOOXOJAMMBIX s
peleHus 3a/1a9u;
BBIOMpATh, AHAJTM3UPOBATh, CUCTEMATH3UPOBATb M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
Pa3IMYHBIX BUJIOB B (JOPM MPEIACTABICHUS;
BbIOMpaTh (GOpMy MpeacTaBiIeHHs WHGOPMAMKM ¥ WUIIOCTPUPOBATh pElIacMble 3adadyd
CcXeMaMH, JuarpaMMaMu, UHOU TrpaduKoi U X KOMOWHAIUSIMU;
OLICHUBATh HAAE&KHOCTh HMH(POPMAIIMM TIO KPUTEPUSAM, MPEUIOKEHHBIM YUUTENEM WM
cOpPMYIMPOBAHHBIM CAMOCTOSITENIEHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE TelCTBHUS:
BOCIPUHUMATH M (POPMYIHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSMH H LEISIMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCHBMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHUSI 10 X0y PEIICHUs 3aa4i, KOMMEHTHPOBATH TTOTydeHHBIH pe3ysIbTar;
B XO0/e OOCYKICHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIEMEI,
pemaemMoii 3a/auu, BBICKa3bIBaTh MW, HAIlEJICHHBIE HA MOWCK PEIICHUS, COMOCTABISTh CBOU
CYXJIIEHHSI C CYXKICHUSMHU APYIHX YYaCTHUKOB JUANOTa, OOHAPYKHUBATh Pa3lIMune M CXOJCTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;
MPEJCTaBIATh PE3YJNbTaThl pEIIeHUS 3a7adyd, OKCIIEPHUMEHTa, WCCICIOBaHMs, IPOEKTa,
CaMOCTOSITEIGHO  BBIOMpaTh (opMar BBICTYIUIGHHS C Y4E€TOM 3a7ad  TPE3CHTAlMH |
0COOEHHOCTEH ayIuTOpHH;
MOHMMAaTh ¥ WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATbHOH pPabOTHI TPHU
peleHnn yaeOHBIX MaTeMaTHUECKUX 3a/1a4;
MPUHUMATP 1IeTTh COBMECTHOH JEATENbHOCTH, TUIAHUPOBATh OPTraHM3aIAI0 COBMECTHOU pabOTHI,
pacmpenensaTh BUABI PabOT, JOTOBApUBATHCS, OOCYXIATh MPOIECC M PE3YJIbTaT pPadoTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJCH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI ¥ APYTHE), BBINOJIHATH CBOIO 4YacTh pabOThl M KOOPJMHHUPOBATH CBOWM JICHCTBHS C
IPYrUMH YICHAMH KOMaHbBI, OIICHWBATh KadyeCTBO CBOEr0 BKJIaJa B OONIMH TMPOIYKT II0
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1elCTBHS

Camoopranuszanmsi:
® CaMOCTOSTEIIbHO COCTABJIATH IUIAH, aJTOPUTM pELICHUs 3aJadd (WM €ro 4acTh), BHIOMPATH
croco0 pemeHuss ¢ Y4€TOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOI MH(OPMALIUH.
CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:
BIIQJIETh CHOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJSl TMpolecca M pe3yabTaTa pelieHUs
MaTeMaTHYECKOH 3a1a4H;
MpEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH pEUICHUH 33aJayd, BHOCHUTH
KOPPEKTUBBl B JIESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAMJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OLIEHUBAaTh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH TIIOCTABICHHOM LEIU U YCIIOBHSM,
OOBSACHATH MPUYUHBI JOCTHKCHHSI UM HEIOCTIKEHUS 11e]I, HAXOAUTh OIINOKY, JaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI



K xoHmy oOyuenus B 7 kjacce oOOy4aromUICS TMOJYYUT CIEAYIOIIUE IPEIMETHbIC
pe3yJabTaThl:

Pacnio3HaBate  M3ydeHHBIE TeOMETpUYECKHe (HUrypBl, ONpPEAENsATh HUX B3aUMHOE
pacrosio’kenue, n300paxkaTb reoMeTpUIecKrue (GUryphl, BHIOIHATh YEPTEKHU MO YCIOBHIO 33/1a4H.
W3mepsATh nuHEHbIE W YIVIOBbIE BEIWYMHBI. PemiaTe 3a1auv Ha BBIYMCIIEHHWE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Henatb TpyOyl0 OIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B PEANBbHON >KH3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMepsl 3TUX 0OBEKTOB O MOPAIKY BEINYUHBI.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4am.

[Tonb30BaTbesl pU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BATh IMPU3HAKU U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 3a71a4.

[IpoBOIUTH JIOTHYECKHE PACCYXAECHUS C UCIIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[lonb3oBaThcsi MpU3HAKAMHM PAaBEHCTBA IMPSMOYTOJbHBIX TPEYroJIbHUKOB, CBONCTBOM
MeJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ NPSIMOYTOJbHOIO TPEYroJbHUKA, B  pEIICHUU
reOMETPUUECKUX 3aa4.

Onpenenars napajijieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMU
cexymas. OnpenensaTe MapajIebHOCTh NMPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM JI0 TOYEK JPYroi mpsiMOM.

Pemats 3agaun Ha kieTyaroit Oymare.

[IpoBOaUTH BBIYMCIEHUS W HAaXOJUTh YHCIOBble M OYKBEHHbIE 3HAu€HUS YIJOB B
reOMETPUUYECKUX 3aJjauyax C UCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB,
CBOMCTB YIjoB, 00pa30BaHHBIX MPHU NEPECEUCHNUHN ABYX MapallIeNIbHbIX MPSIMBIX ceKyllel. Pemars
MPaKTUYECKHE 3a/1a4K Ha HaXOXKJEHHE YTJIOB.

Brnanets noHsTHEM Ire€OMETPUUECKOr0 MeCTa TOUeK. YMETh ONpPeleNsaTh OMCCEKTPUCY yria U
CEPEIVHHBIN NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUUECKHAE MECTa TOYEK.

@opMyIMpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMETpa OKPYXHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. ¥ METh MPUMEHSATH 3T CBOMCTBA MPU PEIICHUH 3a]1a4.

Bnagers noHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHHMKA OKPYKHOCTH, YMETh HAaxOIUTh €€
ueHtp. [lonb3oBaThest pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHHKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, YTO CEPEIUHHBIE MEPHEHAMKYISIPHl K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers moHATHEM — KacaTelnbHOM K  OKPYXKHOCTH, IIOJIb30BaTbCsi  TEOPEMOM O
NEPIECHIUKYIIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

Ilonb3oBaTbCcsl  NPOCTEMINMMU  TIEOMETPUYECKMMHU  HEPABEHCTBAMHM, IIOHMMAaTb  HX
IIPAKTUYECKUHA CMBICIL.

IIpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C IIOMOIIBIO HUPKYJISl U JIMHEHKU.

K xoHmy oOyuenus B 8 kuacce oOyyaroIuiCsi MOJYYUT CIEAYIOIIUE IPEIMETHbIE
pE3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHUIBI YETHIPEXYIOJBHUKOB, HX 3JEMEHTHI, I0Jb30BATHCA HX
CBOMCTBaMH IIpU PELICHUH T€OMETPUUECKUX 3a/1ad.

[IpuMeHsTH CBOMCTBA TOUKM MEpPECeUeHUs] MeIUaH TPEyrojbHUKa (LIEHTpa Macc) B PELIEHUU
3az1ad.

Bnaners noHATHEM CpEIHEN JIMHUU TPEYTOJIbHUKA U TPANEUH, IPUMEHATh UX CBOMCTBA IIpU
pemieHnH reoMerpuueckux 3azad. llonwp3oBarbest  Teopemon  Panmeca um TeopemMoi 0
IIPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHSATD UX Ul PEIIECHUS IPAKTUYECKUX 3a/1a4.

[IpuMeHsATH NPU3HAKH 110100 TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUYECKUX 3a/1ay.



[Tone3oBatbesa Teopemoil [Iugaropa ans pemeHus: reOMETPUYECKUX U MPAKTUYECKUX 3ajad.
CrpouTh MaTeMaTUYECKYI0 MOJEIb B IPAKTUUYECKUX 3aJadyaX, CAaMOCTOATEIbHO JA€iaTh YEPTEX U
HaXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Bnagerp nNOHATHAMM CHHYyca, KOCHMHYCa M TaHIE€HCAa OCTPOrO yrila MpsSMOYTOJIbHOTO
TpeyrojabHuka. [1071530BaThCsl 3TUMU NOHATUAMU AJIS1 PELLICH U IPAKTUUECKUX 3a1a4.

Boruncnate (pa3inuuHeIMM CIOCOOaMH) IJIOMIA/lb TPEYTOJbHUKA U IO IM MHOTOYI'OJIbHBIX
¢uryp (mose3ysicb, TAe HEOOXOAWMO, KaIbKyIATOpoMm). [IpUMEHSATH MOJlydeHHBIE yMEHUS B
MIPaKTUYECKUX 331a4ax.

Bnagerp NOHATUSMU BIMCAHHOIO U LEHTPAJIbHOIO Yyrja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIjax, yriax MeXJIy XopAaMu (CeKyIIMMH) U YIiie MEeXIy KacaTeJIbHOM U XOpAoH Npu
pELIeHUH T€OMETPUUECKUX 3a/1a4.

Bnagerp mOHATHEM ONMCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSTh CBOMCTBA OIMMCAHHOIO
YeThIPEXYrOJIbHUKA [P PEIICHUHN 3aau.

[IpuMeHsTh MONyYEeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MaTEeMAaTUYECKUE MOJENN JUIs
3a/1a4 peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM MOJI00US 1
TPUTOHOMETPHH (I10JIb3YSCh, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xonmy oOydyeHuss B 9 kJjacce oOOydyaroOmUCS TOJYYUT CIEIYIONIUE TIPEIMETHbBIE
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTH C UX MOMOIIBIO pa3InyHbIe
AJIEMEHTHl MPSAMOYTOJIBHOTO TPEYroJbHUKA («pPEHIeHHE MPSMOYTOJbHBIX TPEYTOJIBLHUKOBY).
HaxoauTtsb (¢ mOMOIIbIO KANBbKYJISATOPA) IIHMHBI U YIJIbI ISl HETAOIMYHBIX 3HAYEHHH.

[Tonb3oBarbest popMmynaMu MPHUBEAECHHUS W OCHOBHBIM TPUTOHOMETPUUYECKHUM TOXKIAECTBOM
JUIS. HAXO0XJACHUS COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMUYHHAMHU.

Hcnonp30BaTe TEOpEMbl CHHYCOB M KOCHUHYCOB JJISl HaXOXKJIEHUS DPA3JIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («pEIIEHUE TPEYTOIbHUKOBY), IPUMEHATh UX NP PEIIEHUH F€OMETPUUECKUX 3aau.

Brnaners nmoHsTHAMHU NpeoOpa3zoBaHMs MOJO0OMS, COOTBETCTBEHHBIX 3JEMEHTOB IMOJOOHBIX
¢uryp. Ilonb3oBarbcsi cBOMCTBAMU NOJOOMS MPOM3BOJIBHBIX (DUTYp, YMETh BBIYMCIATH JUIMHBI U
HaxXOJUTh YIJbl y MoaoOHbIX ¢uryp. [IpuMeHsATh cBoMcTBa MOJOOHMS B MPAaKTUYECKHUX 3ajadax.
YMeTh NpUBOANUTH PUMEPHI HOJOOHBIX (PUTYp B OKPYXKAIOIEM MHpE.

Ilonb3oBaTbcs TeOopeMaMu O IHPOU3BEACHHHM OTPE3KOB XOPI, O IMPOU3BEIACHUHM OTPE3KOB
CEKyILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, TIOHUMATh UX T€OMETPHUUECKUN 1 PU3HMUECKHI CMBICI, IPUMEHSATh
UX B PELICHUU TI'EOMETPUYECKUX M (PU3MUECKUX 3anad. [IpuMeHATh CKalsgpHOE IpPOU3BEACHUE
BEKTOPOB JUIsl HAXOXKICHUS JUIMH U YIJIOB.

[lonb3oBaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B  PEUICHUU
Ir€OMETPUYECKUX U NTPAKTUYECKUX 3aJad.

Bnagers NOHATHAMM NPaBUWJIBHOTO MHOIOYTOJIBHHMKA, UIMHBI OKPYKHOCTH, IUIMHBI JIyTU
OKPY)KHOCTM M paJMaHHOM MeEphbl yIja, yYMETb BBIYMCIATH IUIOINAAb KpPyra M €ro 4Yacrem.
[IpuMEHATH OTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MaM LEHTPBI) CHUMMETpUH (GUTYp, NPUMEHSTh IBMXKEHHS IUIOCKOCTH B
MIPOCTEHIINX CIIydasix.

[IpyMeHATh NMOMYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMATHUYECKHUE MOJEIN JUIs
3aJay peaylbHOM KU3HHU U NMPOBOAUTH COOTBETCTBYIOIME BBIYMCICHHS C MPUMEHEHHEM NOJ00us U
TPUTOHOMETPUUYECKUX (PYHKLUH (T10JIb3YSCh, I'Ie HEOOXOIUMO, KAJIbKYIIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bu6mmoreka [IOK
1 UX CBOMCTBA. MI3MepeHne reoMmeTpudecKux 14 1
https://m.edsoo.ru/7f415e2e
BCINYNH
bubmmoreka [IOK
2 T 22 2
PeYTOTbHHEH https://m.edsoo.ru/7f415e2e
3 [TapamensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomeTpuueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Tosropenne, obobumenne sHannil 4 1 https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 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 KUIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumenoBanue pa3iesioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuotexa [JOK
1 4 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0I00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTrOJbHUKHU
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 Bubamorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema Iludaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 II 606 4 1
OBTOPEHHE, 0DODINCHILE SHAHE https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbIe
Ne i/ P Konrpoiabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonodus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
B 12 1
3 CKTOPHI https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBHIIbHBIE MHOTOYTOJIBHUKH. [ITHHA
5 of HOCTH U TIJIO y; b Kpyra 8 8 1 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [IOK
6 6 1
JBHOKCHUS TIIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 8 0
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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
https://m.edsoo.ru/7f41a12c
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* ['eomerpus, 7-9 xnaccsl/ Aranacsia JI1.C., byry3os B.®., Kagomues C.b. u apyrue,
Axmmonepnoe o6miectBo «M3narensctBo «lIpocBenienne»
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