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I. INTAHUPYEMBIE PE3YJIbTATBI

JIn4HOCTHBIE:

- dbopMupoBaHUE OTBETCTBEHHOI'O OTHOUIEHHMSI K YYE€HHIO, TOTOBHOCTM M CIOCOOHOCTH
oOydaronmxcs K CaMOPAa3BUTHIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO U IO
3HaHWIO, BHIOOPY MJalibHEWIIero oOpa3oBaHWs Ha 0a3e OPHUEHTHPOBKH B Mupe mpodeccuii u
po(hecCHOHANBHBIX MPEANOYTCHUN, OCO3HAHHOMY MOCTPOCHHIO WHIUBUAYATHHONW 00pa30oBaTeIbHON
TPAEKTOPHH C YUETOM YCTOMUYUBBIX O3HABATEIbHBIX HHTEPECOB;

- (dopMupOBaHHE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPaKTUKU;

- (¢opmupoBaHHe KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHWHM U COTPYJHUYECTBE CO
CBEPCTHUKAMHM, CTapIIMMU W MJAAIMIMMH B 00pa30BaTeIbHOMW, OOIIECTBEHHO IIOJE3HOH, y4eOHO-
UCCIIEI0BATEIBCKOM, TBOPYECKOM M JIPYIUX BUIAX AEATEIbHOCTH,

- YMEHHUE SCHO, TOYHO, IPaMOTHO M3JIaraTb CBOM MBICIH B YCTHOM W NMHUCbMEHHOW peyH, TOHUMATh
CMBICH MIOCTABJICHHOM 3a/1a4y, BBICTPAUBATh aPTYMEHTAIIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;
- KPUTUYHOCTh MBIIUICHHUS, yMEHHE paclO3HABaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJINYATh THIIOTE3y OT (aKTa;

- KpeaTUBHOCTb  MBIIUICHUS, HWHHUIMATUBA, HAXOAYMBOCTb, AaKTHUBHOCTh NIPU  pEIICHUU
TeOMETPUYECKUX 3a/1aY;

- yMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTH4eCKO! AesITeTbHOCTH;

- CIOCOOHOCTh K AMOIMOHAIBHOMY BOCHPHSTHIO MaTeMaTHYeCKHMX OOBEKTOB, 3a/ay, pEIICHH,
pacCyKICHHUI;

METAINIPEAMETHBIE
- YMEHHE CaMOCTOSITEJIbHO IJIAHUPOBATh AJIbTEPHATUBHBIE TyTH TOCTHKEHUS €€, 0CO3HaHHO
BBIOMpaTh Hanbosee F3pPEKTHBHBIE CITOCOOBI pelIeH!s YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;
- YMEHHE OCYIIECTBISTh KOHTPOJb 10 pe3yIbTaTy U MO croco0y AeUCTBUS HA YPOBHE MPOU3BOIBLHOTO
BHUMAaHUS U BHOCUTh HEOOXOMMbIE KOPPEKTHUBBI,
- YMEHHE aJIeKBaTHO OLIEHUBATh MPABUIBLHOCTD WM OMIMOOYHOCTD BBITIONHEHUS Y4eOHOH 3a1aun, e€
OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIIeHHS;
- OCO3HAHHOE BJIaJICHUE JIOTUYECKUMU JACUCTBUSAMU OTpeeNIeHUs] TOHATUH, 0000IIeHHUS,
YCTAHOBJICHUS aHAJIOTHH, KJIacCU(UKAITUU HA OCHOBE CAMOCTOSITEILHOTO BEIOOpA OCHOBAHUN U
KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3€H;
- YMEHHE YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PacCy KICHHE,
YMO3aKJII0ueHue (MHIyKTUBHOE,
JI€TyKTUBHOE U 10 aHAJIOTHH) U BBIBOJIBI;
- YMEHHE CO3/1aBaTh, MPUMEHATH U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA, MOJCTH U
CXEMBI ISl pelIeHus YIeOHBIX 1 TIO3HABATEIFHBIX 3a/1a4;
- yMEHHE OpraHU30BBIBATH YU€OHOE COTPYIHUYECTBO M COBMECTHYIO JESATENBHOCTD C YUUTENIEM U
CBEPCTHHKAMU: OTIPENIENIATH IeJTH, paclpeneNiaTh (yHKIUN U POIM YIaCTHUKOB, OOIINE CIIOCOOBI
paboThl; yMeHHe paboTaTh B IPYIIE: HAXOAUTH 00IIee pelIeHrne U pa3periarb KOHOIUKTHI Ha
OCHOBE COTJIACOBAHUS MO3HUIMH U yu€Ta HHTEPECOB; CIyIIATh MapTHEPA; (HOPMYIHPOBATH,
apryMEHTUPOBaTh M OTCTaMBaTh CBOE MHEHUE;
- (¢opMHpOBaHHE W PAa3BUTHE yUeOHOW W OOIIEIOH30BATEIHLCKONH KOMIIETEHTHOCTH B 00IacTH
UCIONIb30BaHuUsl UH(POPMAITMOHHO-KOMMYHUKAaIIMOHHBIX TexHonoruil (MKT-kommeTeHTHOCTH);
- TIepBOHAyYajJbHbIE NMPEACTABIEHUS 00 HIEAX U O METoJaX MaTeMaTUKHU Kak 00 yHHMBEpCalbHOM
SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJEIMPOBAHUS SBJICHUN U MTPOLIECCOB;
- YMEHHE BHJIETh MaTeMaTHYECKYyl0 3aJauy B KOHTEKCTE MpOOJIEMHON CHUTyallud B JPYyIrHx
JUCUUIUIMHAX, B OKpY KaroLEeH KU3HU;
-yMEHHE HaXOIUTh B PA3IUYHBIX HCTOYHUKAX HWH(POPMAIHIO, HEOOXOAUMYIO ISl  pEIIeHHS
MaTeMaTHYeCcKux  mpoljeM, U TpPeacTaBisITh €€ B MOHATHOW (opme; MpUHUMATH pelIeHHe
B YCJIOBUSIX HENOJIHOHN M M30BITOYHOM, TOUHOW ¥ BEPOATHOCTHON MH(DOPMAIUH;



-yMEHHUE TOHUMAaTh M MCIOJb30BaTh MAaTEMaTHYECKHE CPEACTBA HAIJIAJHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJISl WIUTIOCTPAllii, HHTEPIPETallui, apryMeHTallHH;

- YMEHHUE BBIIBUTATH TUMOTE3bl TPU PEIICHUM YYCOHBIX 3aJa4 W MOHUMATh HEOOXOIUMOCTH WX
MIPOBEPKU;

- YMEHHE TPUMEHSTh WHAYKTHUBHBIE U JEAYKTHUBHBIE CIIOCOOBI PACCYXICHUM, BUACTH pa3IUYHBIC
CTpaTeTUy pelIeHus 3ajay; MOHUMAaHUE CYIIHOCTH AaITOPUTMHUYECKUX TMPEANUCAHUN U yMEHHE
JI€MCTBOBATh B COOTBETCTBUU C MPEAJI0KEHHBIM aITOPUTMOM,;

- YMEHHE CaMOCTOSITEIbHO CTaBUTh LENH, BHIOMpATh U CO3[aBaTh alTOPUTMBI JJI  PEIICHUs
Y4eOHBIX MaTeMaTHYECKUX MPOoOIieM;

-yMEHHUE IUJIaHUPOBaTh U OCYUIECTBIATH JAEATEIbHOCTh, HANpPABIEHHYID Ha pelieHHe 3adad

HCCJIEIOBATEIBCKOTO XapaKTepa;

HNPEAMETHBIE:

— Pacnio3naBaTh M3yueHHBIC TeOMETpUUYECKUE (UTYPBI, OMPENEIITh UX B3aUMHOE PACIIOJIOKCHHE,
n300pakaTh reoMeTpruUecKue (PUTyphl; BBITIOIHATH YEPTEXKH 10 YCIOBHIO 3a/1auu. MI3MepsaTh TMHEWHbIE U
YIJIOBBIE BEJIMYMHBI. PemaTe 3a1auu Ha BBIYMCICHUE IJIMH OTPE3KOB U BEJIUYUH YTJIOB.

— Jlenate rpyOy10 OLIEHKY JTMHEWHBIX U YIIOBBIX BEJIMYHUH NPEAMETOB B PEAJIbHOM KU3HU, Pa3MEPOB
IPUPOAHBIX 00BEKTOB. Pa3nnyare pa3Mepsl 3TUX 0OBEKTOB MO MOPSAKY BEIUYHMHBI.

— CTpouTh 4epTeKU K FEOMETPUUECKUM 3a/1adaM.

— [Tonp30BaThCsl MpU3HAKAMH PAaBEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BaTh NMPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PELICHUU 3aj1ay.

— HpOBO[[I/ITI) JIOTUYCCKUEC PACCYKACHUA C UCITIOJIB30BAHNEM I'COMCTPUICCKUX TCOPEM.

— [Tonmp30BaTbCs NMPU3HAKAMH PAaBEHCTBA INPSAMOYIOJBHBIX TPEYIOJIBHUKOB, CBOMCTBOM MEIWaHBI,
IIPOBEACHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUU T'€OMETPUYECKUX 3a1ad.

— OnpenensaTs NapauieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOPBbIE 00pa3yeT ¢ HUMH CEKyIlas.
Onpenenars napajjiesbHOCTh NMPSMBIX C IOMOIIBIO PaBEHCTBA PACCTOSTHUI OT TOYEK OJHOM MPSAMOH 10
TOYEK APYroH MpSMOM.

— Pemarn 3agaumn Ha KieTyaToin 6yMare.

— HpOBO[[I/ITB BBIYHCJICHHUA U HAXOJIUTH YHMCJIOBBIC U 6yKB€HHbIC 3HA4YCHUA YTIJIOB B TCOMCTPHUICCKUX
3aga4ax C HCIIOJIB30BAHHEM CYMMBI YIJIOB TPCYTOJbHUKOB M MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJIOB,
O6pa3OBaHHBIX Ipu NCPECCUCHUU [BYX IMAPAJJICIIbHBIX MPSAMBIX ceKymeﬁ. Pemrats IMPAKTUYCCKUC 3aaa4n
Ha HaXO0XXJACHUC YIJIOB.

— Brnagerh MoHATHEM Te€OMETPHUYECKOrO MECTa TOYEK. YMETh OINpeAeNsaTh OUCCEeKTpUCY yria H
CEepEIMHHBIN MEPIECHANKYISP K OTPE3KY KaK TEOMETPUUYECKHE MECTa TOYEK.

— @opMyIMpOBaTh ONPEAEICHUS OKPY>KHOCTH M Kpyra, XOpAbl M JAHAMETpa OKPYKHOCTH,
MOJIB30BAThCS UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA NIPU PEIICHUU 3a/a4.

— Biagers moHATHEM ONMCAHHOM OKOJIO TPEYTOJbHHMKA OKPY)KHOCTH, YMETh HaXOJUTh €€ LIEHTP.
[Tonp3oBatbest hakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJbHHUKA IIEPECEKAIOTCSl B OJJHOM TOUKE, U

0 TOM, YTO CEepeUHHbIE IEPIIEHANKYIISPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUKE.

— Binagers  noHATMEM ~— KacaTeNbHOM K = OKPYKHOCTM,  IIOJIb30BAaTbCs  TEOPEMOM O
MEPIEHANKYJSIPHOCTH KAcaTeJIbHOM U Panyca, PO BEAEHHOTO K TOYKE KACAHMSL.

— ITonp30BaTbCs HpOCTeﬁHIPIMI/I IrCOMCTPUUICCKUMU HCPABCHCTBA MU, IIOHUMATb HUX HpaKTquCKI/II;'I
CMBICII.

— [TpoBOAUTH OCHOBHBIE T€OMETPHUUECKHE MMOCTPOCHUS C TOMOUIBIO IIUPKYJIS U TUHEHKU



II. COAEP)KAHUE KYPCA

HavauabHble reomerpuueckue csegenus (11 yacon)

[Ipocrefie reomerpuueckue GUryphl: TMpsiMas, TOYKa, OTPE3OK, Jiyd, yroji. [loHsTne paBeHCTBa
reomerpuueckux @uryp. CpaBHeHHE OTpE3KOB M YIJIOB. [3MepeHHe OTpe3KOB, JIMHA OTpe3Ka.
W3mepenue yriioB, rpaaycHas Mepa yriaa. CMEXHbIE M BEpTUKAJIbHBIE YIJIbl, HX CBOMCTBA.
[lepnieHIuKyIApHBIE MIPSIMBIE.

OcHoénas yenb — CUCTEMaTU3UPOBATh 3HAHMS YUaIllUXCsl O MPOCTEHIINX TeOMETPUUECKUX (pUrypax u ux
CBOWCTBAX; BBECTHU MOHSATHE PaBEHCTBA (HUTYD.

B nmanHOM TEMe BBOZATCA OCHOBHBIE TIE€OMETPUYECKHE IIOHATHUS W CBOWCTBA MPOCTEUIINX
T€OMETPUYECKUX (UTYp HA OCHOBE HAIVBIAHBIX MPEJICTABICHUN ydYalIuxcs IMyTeM O0O00O0IIeHMs
OUYEBUIHBIX WIJIM M3BECTHBIX M3 Kypca MaTeMaTHKu 1—6 kiiaccoB reomeTpudeckux ¢aktoB. [lonstue
aKCHMOMBI Ha HAYaJIbHOM 3Tare O0y4eHUs HE BBOJUTCS, U CAMU aKCHOMBI HE (OPMYIHPYIOTCS B SBHOM
Buje. HeoOxoaumbie HCXOIHBIE TIOJOKEHUS, HA OCHOBE KOTOPBIX M3YYarOTCsI CBOMCTBA T€OMETPUUYECKUX
¢buryp, npuBoIATCS B omnucareabHOM ¢dopme. [IpuHIIMIUATEHEIM MOMEHTOM JaHHOW TEMBI SIBIISETCS
BBEJICHUE MIOHATHS paBeHCTBA reOMETPUYECKUX buryp Ha OCHOBE HAIJSIHOIO
nmoHsATUST HaoxeHus. OmnpenereHHOe BHUMAaHHUE TOJDKHO YACHATHCS MPAKTHUECKUM TPUIIOKECHUSIM
F€OMETPUUYECKUX MOHATUH.

Tpeyroabnuku (18 yacos)

Tpeyronpuuk. IlpusHaku paBeHCTBa TpeyrojdbHUKOB. Ilepnenaukynsip K npsMod. MeauaHsl,
OUCCEKTPUCHl M BBICOTHI TPEyroyibHUKa. PaBHOOEAPEHHBIN TPEyroJbHUK M €ro CBOWCTBA. 3agaud Ha
MOCTPOEHUE C TIOMOIIBIO IUPKYJISL U TUHEUKH.

Ocnosnasi yenb — BBECTH IIOHATHE TEOPEMBI; BbIpAOOTaTh yMEHUE JOKa3blBaTb PaBEHCTBO
TPEYTOJIBHUKOB C IIOMOLIbI0 U3YYEHHBIX IIPU3HAKOB; BBECTU HOBBIM KJIACC 3aa4 — Ha IIOCTPOCHUE C
ITOMOILBIO IUPKYJIS U JIMHEHKH.

[lpu3Haku paBeHCTBA TPEYTOJIBHUKOB SIBIISIIOTCS OCHOBHBIM pabouuMM ammapaToM BCEro Kypca
reomeTpu. JlokazaTeabCTBO OOMIBIIEH YacTH TEOpeM Kypca U TaKkKe PelIeHne MHOTHX 3a/1a4 TPOBOIUTCS
IO CIEAYIOUIEH CXeME: MOMCK PaBHBIX TPEYrOJbHUKOB — OOOCHOBAaHHE UX PABEHCTBA C IIOMOIIBIO
KAaKOro-TO TIpU3HAKa — CIEACTBUSA, BBITCKAIOLIME M3 paBEHCTBA TPEYrOJBHUKOB. [IpuMeHeHue
IIPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB IIPU PEIICHUH 3a7a4 1aeT BO3MOKHOCTb ITOCTEIIEHHO HAKAIIUBATh
ONBIT TPOBEACHHS [OKa3aTeNbHbIX paccykiacHuil. Ha HadambHOM 3Tane H3yd4eHHS M NPUMEHEHMS
MIPU3HAKOB PAaBEHCTBA TPEYTOJHLHUKOB LIEI€CO00pa3HO UCTIONB30BATh 33/1a4H C TOTOBBIMU YE€PTEKAMHU.

IMapanueasHbie npsambie (12 yacos)

[IpusHakyu mnapajsIeNbHOCTH MPSAMBIX. AKCHOMa MNapajljIeNbHBIX NpsAMbIX. CBOMCTBa NapajuIeIbHBIX
MIPSAMBIX.

Ocnosnas yeib — BBCCTU OJHO U3 BaXHEHUIIIUX IMOHATHM — IIOHATHE napajiCJIbHBIX IMPAMBIX; OAaTb
nepBOC MPCACTABJICHUC 00 akcuoMaxXx M aKCHOMAaTHYECKOM MCTOAC B I'COMCTpPpUHU, BBCCTH AKCHOMY
napajjiCJIbHBIX NPAMBIX.

[Tpu3Haku 1 CBOMCTBA MapalJIebHBIX MPSAMBIX, CBSI3aHHBIE C YIIIaMH, 00pa30BaHHBIMH IPH TEPECEUCHUN
IBYX TPSAMBIX CEKyled (HakpecT JeXalluMH, OJHOCTOPOHHUMHM, COOTBETCTBEHHBIMHU), IIHUPOKO
UCTIONB3YIOTCS B JaJbHEHIIEM NpU U3YyYCHHH YEThIPEXYTOJbHUKOB, MOJOOHBIX TPEYTOJIbHUKOB, IMPH
pEILIEeHNN 3a1a4, a TAKKE B Kypce CTEPEOMETPHH.



CooTHOILIEHUS MEKIY CTOPOHAMH M yIJIaMu TpeyrojabHuka (19 yacoB)

Cymma yriioB TpeyroibHuka. COOTHOIIEHHE MEXIy CTOPOHAaMH U YIJIaMH TpeyrojbHuka. HepaBeHcTBO
TpeyrojapHuka. IIpsSMoyronbHble TpEeyroJbHUKHM, MX CBOMCTBA M IPHU3HAKU PAaBEHCTBA. PaccrosHue oT
TOYKH A0 IpsMoil. PaccTossHue Mexy napajulelbHbIMU NpsMbIMU. [IoCTpOeHHE TpEyroyIbHUKA 10 TPEM
JJIEMEHTaM.

Ocnosnas yeib — PaCCMOTPETh HOBBIC MHTCPECHBIC U BA’KHBIC CBOMCTBA TPCYTOJIbHUKOB.

B naHHON Teme MOKa3bIBA€TCS OJHA U3 BAXKHEWIINX TEOPEM T'€OMETPUUM — TEOpPEMA O CYMME YIJIOB
TpeyrojapbHuKa. OHa TO3BOJSET AaTh KIAcCU(UKAIMIO TPEYroJbHUKOB MO yriaMm (OCTPOYTOJIbHBIM,
MPSIMOYTOJIBHBIN, TYMOYTOJIbHBIN), @ TaKK€ YCTAHOBUTH HEKOTOpPHIE CBOMCTBA W TNMPU3HAKK PAaBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[lonsitue paccTOHHUA MEXIy NapalieIbHBIMU MPSMBIMA BBOJUTCS Ha OCHOBE JIOKa3aHHOM
MPEIBAPUTEIHLHO TEOPEMBI O TOM, YTO BCE TOUKH KO U3 JIBYX MapaJlIeIbHBIX MPSIMBIX PaBHOYIATICHbI
OT ApPYyroil mpsMoil. DTO MOHSATHE WrpaeT BaXKHYIO pOJib, B YACTHOCTH HCHOJBb3yeTCs B 3ajadax Ha
IIOCTPOEHHE.

IIpn pemeHun 3azad Ha IIOCTPOCHHE B 7 KIlAcCe CIEAYET OTPAHUYUTBHCSA TOJIBKO BBINOJHEHUEM U
ONHCAaHUEM TOCTPOEHUSI UCKOMON (Urypbl. B OTHIENbHBIX clydyasx MOXKHO IPOBECTH YCTHO aHalIU3 U
J0Ka3aTeIbCTBO, a 3JIEMEHTHI UCCIIEI0BAHUS OJIKHBI IIPUCYTCTBOBATH JIMIIbL TOTA, KOT1a ’TO OTOBOPEHO
YCIIOBUEM 3a7a4H.

IoBTOpenue. Pemenue 3agau (8 4.)
OcHosnas yenw. IToBTOpUTH, 3aKpeTUTh U 0000IMNUTH OCHOBHBIC Y Y /], IoTy4eHHBIC B 7 KJ1acce.



III. TEMATHYECKOE IINIAHUPOBAHUE

OcHOBHOe coJep:KaHue M0 TeMaM

XapakTepucTHKA OCHOBHBIX BU0B
AeATeJIbHOCTH Y4eHUKa (Ha YpOBHe
Y4eOHBIX JIeificTBHI)

YV

KoJ1-Bo
KOHTPOJILHBIX

1. HayaubHble reomerpudeckue csegenus 11 u.

IIpsimas u oTpe3ok. JIyd u yroi.
CpaBHEHHE OTPE3KOB H YIJIOB.
N3mepenne orpeskos. M3mepenue
yrinoB. [lepneHauKysipHbIe psSMBIE.

OOBSACHATH, UTO TAKOE OTPE3OK, JIyH,
yTOJI, Kakue (PUrypbl Ha3bIBAIOTCS
paBHBIMH, KaK CPAaBHUBAIOTCA U
M3MEPSIOTCS OTPE3KH | YTJIBI, UTO TAKOE
rpajyc U rpajycHasl Mepa yria, Kakon
YTOJT Ha3bIBACTCS TPSIMBIM, TYTIBIM,
OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
cepeMHa OTpe3Ka U OMCCEeKTpuca yria,
KaKHe yTIIbl Ha3bIBAIOTCS CMEXKHBIMU U
KaKHe BEPTUKATBHBIMU; (DOPMYITHPOBATH
1 000CHOBBIBATh YTBEPKJICHUS O
CBOMCTBAaX CMEKHBIX U BEPTUKAIBLHBIX
yTJIOB; OOBSCHATH, KaKHUE MPSIMbIC
HA3BIBAIOTCS TICPIICHINKYIIPHBIMU;
¢dbopMynupoBaTh 1 000CHOBHIBATH
YTBEP)KICHHUE O CBOMCTBE JABYX MPSIMBIX,
MIEPICHIUKYISAPHBIX K TPEThEH;
n300paXkaTh U pacrio3HaBaTh YKa3aHHBIC
npocteiimue GUrypsl Ha YepTekax;
pelIaTh 3a1a4n, CBA3aHHbBIC C STUMHU
npocTeimumMu purypamu

PeryasiTuBHbBIE: OLICHUBATh IPaBUIBHOCTh
BBITTOJIHEHUS ICVCTBUS HA YPOBHE aJICKBaTHOU
PETPOCIIEKTUBHON OLICHKH;

Ilo3HaBaTebHBIE: CTPOUTH PEYEBOE
BBICKa3bIBaHUE B YCTHOM M MUCbMEHHOH (opme;
OpPUEHTHPOBATHCS Ha pa3HOOOpa3ue crnoco0oB
pelleHns 3a1ay;

KoMMyHHKaTHBHBIE: KOHTPOJIUPOBATh
JENCTBUS apTHEpPA.




2. Tpeyroinbuuku 18 4.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.
Menuansl, GUCCEKTPUCHI H BBICOTHI
TpeyrojbHUKA. 3aJjaul Ha IOCTPOEHHUE.

OOBsICHATD, Kakasi pUrypa Ha3bIBaeTCs
TPEYrOJIbHUKOM, YTO TAKOE BEPLIMHBI,
CTOPOHBI, YIJIbl U IEPUMETP
TPEYroJIbHUKA, KAKOH TPEYTOJIbHUK
Ha3bIBACTCS PAaBHOOEIPEHHBIM U KAaKOM
PaBHOCTOPOHHUM, KaKU€ TPEYTOJIbHUKH
Ha3bIBAIOTCSl PAaBHBIMU; U300paXKaTh U
pacrno3HaBaTh Ha YEPTEXKAX TPEYTOJIb-
HUKH U UX DJIEMEHTHI; POPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O IIPU3HAKAX
paBEHCTBA TPEYTOJIbHUKOB; OOBSACHSATH,
YTO Ha3bIBACTCS MEPIEHIUKYIISIPOM,
MIPOBEAEHHBIM U3 JaHHOW TOUYKHU K
JTaHHOHN TpAMOi; GOpMyIHpPOBATh U
JIOKa3bIBaTh TEOPEMY O MEPIEHANKYJIISpE
K IIPSMOI1; 0OBSACHATDH, KAKUE OTPE3KH
Ha3bIBAIOTCS MEAMAHOM, OUCCEKTPUCON U
BBICOTOM TPEYTOJIbHUKA;
(bopMyIHPOBATH M TOKAa3bIBATH TEOPEMBI
0 CBOMCTBaxX paBHOOEAPEHHOTO
TpPEeyrojbHHUKA; pelaTh 3aauy,
CBSI3aHHBIE C IPU3HAKAMU PABEHCTBA
TPEYroJbHUKOB U CBONCTBAMU
PaBHOOEIPEHHOIO TPEYTOJIbHUKA;
'hopMyITUpOBATH ONPECIICHNE
OKPY’>KHOCTH; OOBACHATH, UTO TAKOE
LEHTp, Pauyc, XOp/a U AUAMETP
OKpY>KHOCTH; pelaTh IPOCTENIINE
3aJ]auM Ha OCTPOeHue (MIOCTPOeHHE
yrja, paBHOTO JaHHOMY, [IOCTPOEHUE
OMCCEKTPHUCHI yTIIa, TIOCTPOCHHUE TIep-
NEHAUKYJISIPHBIX NIPSIMBIX, [IOCTPOEHUE
CEpEeIMHBI OTPE3Ka) U O0JIEe CIOKHBIC

PeryasituBnblie: BHocuTh HEOOX0AMMBIE
KOPPEKTHUBBI B IEUCTBUE TIOCIIE €T0 3aBEPIICHUS
Ha OCHOBE y4eTa XapakTepa CACJIaHHBIX OIINOO0K;
Ilo3naBatenbHble: Bianers 061um nprueMom
peuieHus 3a1ay;

KommyHnukaTtuBHbIe: J[oroBapuBarbes U
MIPUXOJUTH K 00ILIEMY PEIIEHUIO0 B COBMECTHOM
JESATEIIBHOCTH.




3aJ1a4uM, UCIOJIB3YIOLINE YKa3aHHbIE IPO-
CTEHIIINE; COMOCTABIIATh MOTyUYEHHBIH
pEe3yJIbTaT C YCIOBUEM 3aJauu;
aHAJIM3UPOBATh BO3MOXKHBIE CITy4au

3. IapajuienbHble npsiMble 124.

[Tpu3Haky napajuieTbHOCTH ABYX
MpsIMBbIX. AKCHOMa MapauIeIbHOCTH
JBYX MPSIMBIX

dopmyIHpoBaTh ONpe/eTICHIE
napaiiCJIbHBIX MPAMBIX; 0OBACHATH C
HOMOIIBIO PHCYHKA, KaKHE YTIJIbI,
00pa3oBaHHbIE MPH MEPECCUCHUH IBYX
HPSIMBIX CEKYIIEH, Ha3bIBAIOTCSI HAKPECT
JSKANMMH, KAKHE OJHOCTOPOHHUMH U
KaKHe COOTBETCTBEHHBIMH;
(dhopMyIIMpOBaTh U AOKA3bIBATH
TEOPEMBI, BHIPAKAFOLIHE IPU3HAKH
NapajiiCJIbHOCTH ABYX IIPSAMBIX;
OOBSICHATD, YTO TAKOE AKCHOMBI
TEOMETPHUH U KaKHe aKCHOMBI YKe
UCIIOJIb30BAJIMCH paHee; GOPMYIIUPOBAThH
AKCUOMY IapaJUIC/IbHBIX IIPAMBIX U
BBIBOJIUTH CJIC/ICTBUS U3 HEE;
(hopMyIIMPOBATh U JOKA3BIBATH TEOPEMBI
0 CBOWCTBAaX MapaslieIbHBIX NPSMBIX,
oOpaTHbIEC TEOpEMaM O MPH3HAKAX Ia-
PaICTBHOCTH, CBSI3aHHBIX C HAKPECT
JIEXKaIIMMH, COOTBECTCTBCHHBIMU U
OZHOCTOPOHHHMH YTJIAMH, B CBSI3H C
ITHUM OOBSICHATH, YTO TAKOE YCIIOBHE
3aKJII0YEHHE TEOPEMBI, KaKas TeopeMa
Ha3bIBACTCS] OOPATHOM 110 OTHOLICHHUIO K
JTaHHOH TeopeMe; O0BSICHATH, B 4EM
3aKJIF0YAeTCs] METOJI I0KA3aTeNbCTBA OT
HPOTHBHOTO: (YOPMYITHPOBATH U
JI0Ka3bIBaTh TEOPEMBI 00 yIiiax ¢

PeryasiTuBHBIE: OLICHUBATh IIPaBUIIBHOCTh
BBIIIOJIHEHHUS IEUCTBYS HA YPOBHE aJ€KBATHOU
PETPOCIIEKTUBHON OLICHKU;

Ilo3HaBaTebHBIC: CTPOUTH PEYEBOE
BBICKA3bIBAaHUE B YCTHOW U MHUCHbMEHHOU (opMe;
OpPUEHTHPOBATHCS Ha pa3HOOOpas3ue crnoco0oB
pelIeHus 3a/1a4;

KoMMmyHHKaTHBHBIE: KOHTPOJIUPOBATH
JICUCTBUS MMAPTHEPA.




COOTBCTCTBCHHO MapaJICIIbHBIMU U
NECPINCHANKYJIAPHBIMHA CTOPOHAMU;,
MNPUBOAUTH NPUMEPHI UCITOJIB30BAHUA
9TOro MCTOJAa, pCIuaTh 3aJa41 Ha
BBIYHCJICHUC, 10Ka3aTCIbCTBO U
IMOCTPOCHHUC, CBA3AHHBIC C
napajjiCJIbHbIMU IMMPAMBIMHA

4. CooTHOLIEHHE MEXKIAY CTOPOHAMU M yIJIaMHU TpeyroJbHuka 19 u.

CymMa yrIiioB TpeyroJIbHUKA.
CoOTHOIIEHHE MEXAY CTOPOHAMU U
yIrilaMH TPEYroabHUKA.
[IpsiMOyTOJIbHBIE TPEYTOJILHUKY.
ITocTpoeHune TpeyroyibHUKa 110 TPEM
JJIEMEHTaM.

DopMyIMPOBaTh U I0OKA3bIBaTh TEOPEMY
0 CyMMe€ YIJIOB TPEYTOJIbHUKA U €&
CJIEJICTBUE O BHEIIHEM YyIJIE
TPEeyrojbHUKa, IPOBOIUTh
KIJIACCU(PUKAIUIO TPEYTOIHHUKOB 110
yriam; GopMyJIMpOBaTh U AOKA3bIBAThH
TEOPEMY O COOTHOLIEHUSAX MEXIY
CTOPOHaMHU U YIJIaMU TPEyTOJIbHUKA
(mpsimoe 1 0OpaTHOE YTBEPIKICHHS) U
CIIEJICTBUS U3 HEE, TeopeMy O
HEPABEHCTBE TPEYIOJIbHUKA;
(bopMyIIMpOBATh U JOKA3bIBATH TEOPEMBI
0 CBOMCTBaX MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB (MIPSMOYTOJIbHBIN
TPEYroyibHUK ¢ yriaom 30°, mpu3Haku
paBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB); (hOPMYIHPOBATH
OTpe/ieNICHUs] PACCTOSHUSA OT TOUKH 10
IIPSIMOM, pacCTOSTHUS MEK Iy Ia-
paJIEIbHBIMU MPSMBIMU; PEIIaTh
3aJ1auM Ha BBIUMCIIEHUS, JOKa3aTEIbCTBO
U TIOCTPOEHUE, CBSI3aHHBIE C COOTHOIIIE-
HUSIMH MEXJTy CTOPOHAMH U YTJIaMHU
TPEYTroJbHUKA U PACCTOSHUEM MEXKIY
napajuieIbHBIMU TPSMBIMU, TIPH

PeryasituBHble: BHocuTh HEOOXOAMMBIE
KOPPEKTUBBI B IEUCTBUE TIOCTIE €TO 3aBEPLICHUS
Ha OCHOBE yUeTa XapakTepa CAeJaHHbIX OLIHMOO0K;
Ilo3naBarenbHblie: [I[poBOIUTE CpaBHEHUE,
CepHaInIo U KiIaccH(DHUKAIMIO TI0 3aJaHHBIM
KPUTEPUSIM;

Ilo3naBaTebHBIE: CTPOUTH PEUYEBOE
BBICKa3bIBaHUE B YCTHOU U MHUCbMEHHOH (opme;
OpPUEHTHPOBATHLCS Ha pa3HOOOpa3ue croco0oB
pelIeHus 3a1ay;




HE0OXOJUMOCTH IIPOBOIUTH IO X0y
pELLIEHHUs JOTOJIHUTENIBHBIE ITOCTPOCHHUS,
COIOCTABIIATH ITOJYYEHHBIN pPe3yJIbTaT C
YCIIOBHEM 3aJ1auM, B 3a7a4ax Ha
IIOCTPOEHUE UCCIIEA0BATH BO3SMOXKHBIE
CIIy4au.

IloBTOpenue 8 4.




6.

IInanupyemble pe3yibTaThl H3y4YeHHUs] Kypca reoMeTpuH B 7-9 Kiaccax.
Harnsignasi reomerpust

BBIITyCKHHUK Hay4nTCA:
pacIo3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOAEIAX U B OKPYKAIOIIEM MUPE IIIIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETpUUECKHEe (PUTypHI;
pacro3HaBath pa3BEPTKU Ky0a, MPsIMOYTOJIBHOTO MapauIeenuIie1a, IPaBUIbHON MTUPaMU/IbI,
LMAJIMH]pA U KOHYCA,;
OTIpEETIATH 10 JUHEWHBIM pa3MepaM pa3BEPTKU (PUTyphI TMHEHHbBIE pa3Mephl caMoil PUTyphI U
Hao00poT;

4.  BBIYHCIATH 00BEM MPSMOYTOIHHOTO HapalyIeNeuIea.
Buinycknux nomyuum 6o3moorcnocms:
8LIYUCTIAML  00BEMBL  NPOCMPAHCIBEHHBIX 2€0MempPU4ecKUx puayp, CcoCmagieHHblx U3
NPAMOY20/IbHbIX  NaApaLleslenuneoos;
Venyoums u pazeums npeocmagierus 0 NpoCMpaHCmMEeHHbIX 2eoMempUYecKux guaypax;

NPUMEHAMb NOHAMUE PA3ZEGEPMKU O/ 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

10.

11.

12.

13.

14.

15.

16.

17.

I'eomeTpnuyeckue purypsl
BBINTyCKHHUK HAYIHUTCS:
M0JIb30BATHCS S3bIKOM IT'€OMETPHUH JJISl OTUCAHUS IPEIMETOB OKPYIKAIOLIEr0 MUPa U UX B3aUMHOTO
PacToIOKEHUS;
pacro3HaBaTh U H300pakaTh Ha YEPTEKAX U PUCYHKAX TeOMETpUIEeCKHe (GUTYPHI U UX
KOH(purypammmu;
HAXOAWUTh 3HAUCHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp U MX OTHOILICHUS, TPAAYCHYIO MEPY YIIIOB OT
0 no 180°, npumeHnsist onpeaenaeHus, CBOUCTBA U NPU3HAKU (QUTYD U UX 3JIEMEHTOB,
OTHOIIEHUS (puryp (paBeHCTBO, 1101001€, CUMMETPUH, IIOBOPOT, MapalIeIbHbIN IEPEHOC);
OIepUPOBaTh Ha 6Ga30BOM YpOBHE MOHATUSAMHU I'€OMETPUUECKUX QUTYD;
OTEepUPOBaTh C HAYaJbHBIMU TOHSATUSMU TPUTOHOMETPHUH U BBIMOJHSITH AJIEMEHTapHbIE
omepanyi  HajJg (QYHKIUSMU YIJIOB;
pelaTh 3aJa4y Ha J10Ka3aTeIbCTBO, OMUPAsACh HA U3yYEHHbIE CBOICTBA (PUTYp U OTHOIIEHUN MEXITY
HUMU U IPUMEHSS N3yUeHHBIE METO/IbI IOKA3aTEeNIbCTB;
pelaTh HEeCJIOKHBIE 3a7]a4ll Ha IOCTPOCHUE, IPUMEHSIS1 OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C
MTOMOIIBIO ITUPKYJIS ¥ TUHEHKY;
peliaTh IIAaHUMETPUYECKUE 3a]Ja4l Ha HaX0XKJIEHUE TeOMETPUUECKIX BEJIMUMH M0 00paslaM Win
aJITOpUTMaM, peliaTh IpOoCTeHIne TNIaHUMETPUYECKUE 3a]]a4i B TPOCTPAHCTBE.
U3BJIEKaTh HHPOPMAIIHIO O TEOMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTeKaxX B SBHOM
BUJIC;
MPUMEHSATD JUIS PEIICHUs 3a]]a4 reoMeTprueckue (DakThl, €CITU YCIOBHS UX MPUMEHEHHS 3aaHbl B
SABHOM (hopme;
Buinycknux nonyuum 6o3modrcHocms.
081a0emb Memooamu peuleHus 3a0a4 Ha 8bIYUCIEeHUS U 00KA3AMeNbCmea: Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa 8apuanmos u MemoooM eeoMempUuULecKux
mecm mouex;
npuobpecmu onvim NpUMeHeHUs aneedpauiecko20 U mpusoHOMempuiecKko2o annapama u uoet
0BUIICEHUS NPU PELUEHUU 2e0MEMPULECKUX 3A0aY,
061a0emb MpaouyuOHHOU CXeMOU peulenus 3a0ay Ha NOCmMpoeHUe ¢ NOMOWbIO YUPKYJIA U TUHEUKU.:
aHanus, nocmpoenue, 00KA3ameabCmeo U UCCI1e008aHUe;
Hay4umscs peuams 3a0aiu Ha NOCMpPOEHUe MemooOM 2e0MempuiecKko20 Mecma moyex u Memooom
noooous;
npuodpecmu onvlm UCc1e008anUs COUCME NIAHUMEMPUYECKUX PU2Yp ¢ NOMOWBIO KOMNBLIOMEPHbIX
npocpamm;
npuodpecmu Onvim 6bINOJHEHUs NpPoeKmos no memam: «leomempuueckue npeobpazosanus Ha
naockocmuy, «Ilocmpoenue ompeskoe no gpopmyney,;
HAYYHUTHCS HCIIOJIb30BaTh CBOMCTBA T'€OMETPUYECKUX (HUTYp JUIsl pemieHus TUIOBBIX 3ajad,
BO3HHKAIOIINX B CUTYAIMSIX TIOBCEAHEBHOW KHI3HH, 337a4 MPAKTHUECKOTO COJICPIKAHHMS.



OTHoweHns
BbIyCKHUK Hay4YHUTCS:
l)onepupoBate Ha 0a30BOM YpOBHE MOHATHUSMHU: PaBEHCTBO (GUTYp, paBHBbIE (UTYPHI, PABEHCTBO
TPEYTOJbHUKOB, MAPAIICIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSAMBIX, YIJIBI MEXKIY MPSMBIMU,
NEPIEHIUKYJIAP, HAKIOHHAS, POEKIIHSL.
Buinyckuux nonyuum 603mMoxicHOCb:
2)UCII0JIb30BATh OTHOIIEHHUS JUIsl pEIIEHUs] IPOCTEHIINX 3a7a4, BO3SHUKAIOLIUX B PEAIbHOM JKU3HU.
I'eomeTpuueckue NoCTpoeHU
BbImmycKkHUK Hay4HTCS:
1)uzo0paxaTh TUIOBBIE IUIOCKHE (UTYypel W (GUTYpPHl B TPOCTPAHCTBE OT PYKHM U C TOMOIIBIO
MHCTPYMEHTOB.
Buinyckuux nonyuum 603mMoxicHOCb:
2)BBINIOJIHATH MPOCTEUIINE OCTPOEHUSI HA MECTHOCTH, HEOOXOUMBIE B PEAIbHON KU3HU.
I'eomeTpuueckne npeodpazoBaHusi
BbImmycKkHUK Hay4HTCS:
1)cTtpouts Gurypy, CAMMETPHUHYIO JaHHON (UTYpe OTHOCUTEIBHO OCH U TOUKH.
Buinycknuux nonyuum 6o3modrcHocms:
2)pacrio3HaBaTh JBUKEHHE OOBEKTOB B OKPYXKAIOIIEM MHpPE; CHUMMETpUYHBbIE (UTYPBI B OKPYKAIOIIEM
MHUDE.
H3mepeHue reoMmeTpu4ecKuX BeJTUYMH
BbImmycKkHUK Hay4HTCS:
1. ucnonp30BaTh CBOMCTBA M3MEPEHUS JJIUH, IJIOLIAACH U YIJIOB MIPU PEIICHUH 3a]]a4 Ha HaX0XKJIEHUE
JUTMHBI OTPe3Ka, IJINHBI OKPYKHOCTH, UTMHBI IyTH OKPY>KHOCTH, TPaJyCHOU MephI yIia;
2. BBIYUCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbl, HCIIONB3Ys (POPMYIIBI JUTUHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTH, GOpMYJIbI IUIoLanen puryp;
3. BBIYHUCIATH IUIONIA/IU TPEYTOJIBHUKOB, MIPSIMOYTOJILHUKOB, MapajljieIorpaMMOB, Tpareuui, Kpyros u
CEKTOpOB;
4. BBIYUCIATH JJIUHY OKPY>KHOCTH, JUIMHY AYTH OKPY>KHOCTH;
5. pemarthb 3aJaun Ha JJOKA3aTEIbCTBO C UCTIONIb30BaHUEM (POPMYIT ATTMHBI OKPYKHOCTH U JJTMHBI TyTH
OKpY>KHOCTH, (hopMyJ Tromaneit Gpuryp;
6. pemiath MPaKTHYECKHUE 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM IeOMETPUYECKHIX BEIHUMH (HCTIONb3YS
pY HEOOXOTUMOCTH CIIPABOYHUKHU U TEXHUYECKHUE CPEIICTBA);
7. BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BETUYHH YIJIOB, C IOMOIIBIO MHCTPYMEHTOB IS
W3MEpEHU JIUTUH U yTJIOB;
8. mpuMeHATH (POopMyJIbl IEpUMETpa, MO U 00bEeMa, IO TOBEPXHOCTH OTIEIbHBIX
MHOT'OT'PaHHUKOB IPY BBIYUCICHHUSAX, KOT/Ia BCE JaHHbIE HMEIOTCS B YCIOBUU;
9. mpumeHsTH Teopemy lludaropa, 6a30BbIe TPUTOHOMETPUIECKHE COOTHOIICHUS JIJIsl BHIYHUCIICHUS
JUIVH, PACCTOSIHUH, TUIOLIAIEH B MPOCTEHIINX CITy4dasiX.
Buinyckuux nonyuum 603mMoicHOCb:
10)svivuciams niowaou gueyp, cocmagienHvlx U3 08yx uiu o6ojiee NPAMOy20abHUKOS,
napanienocspammos, mpeyeoibHUKo8, Kpy2a u cekmopa,
11)ebluucnams niowaou MHO20Y201bHUKOB, UCNOJIb3YSA OMHOUWEHUSI PABGHOBEIUKOCTNU U
PABHOCOCMABIEHHOCTIU,
12)npuobpecmu onvim npumerenus aneedpauyecKo2o u mpueoHOMempuyecKo2o annapama u uoeti
08UdICEHUs NPU peuleHUU 3a0ad Ha 8bIYUCTeHUe NI0WAdell MHO20Y20bHUKOE.
13)ebluucnams paccmosiHus Ha MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOUAOU 8 NPOCMeUUUX
CIYYasx, NPUMeHsams OpMYIbl 8 NPOCMEUWUX CUMYAYUAX 8 NOBCEOHEBHOU JHCUSHU.
Koopannarsi
BbInmycKkHUK Hay4uTCS:
1. BBIUUCIATH JIMHY OTpPE3Ka [0 KOOPAWHATAM €r0 KOHIIOB; BBIUUCIATH KOOPIUHATHI CEPEIUHBI
OTpe3Ka;
2. WCIONIb30BaTh KOOPJIUHATHBIN METOM JIUIsl U3yYEHUS CBOMCTB MPSIMBIX M OKPY>KHOCTEH;
3. ompenensaTh NPUOIMKEHHO KOOPAUHATHI TOUKH I10 €€ M300paKeHUI0 Ha KOOPAMHATHON TIIOCKOCTH
Buinycknux nonyuum 603modrcHocms.



4.  o061a0emsv KOOPOUHAMHBIM MEemMOOOM peulenus 3a0ay Ha 8blYUCIeHUe U 00KA3AMelbCmeE0;
npuobpecmu  OnvIM  UCHONIL30BAHUS. KOMNLIOMEPHBIX NPOSPAMM O/ AHAIUZA YACTIHBIX CTYYAes
63AUMHO20 PACNOJIONHCEHUSL OKPYHCHOCMEU U NPAMbIX,
npuobpecmu Onvim GulNOJIHEHUs NPoeKmos8 Ha memy «llpumenenue xoopounammnoeo memooa npu
peuteHul 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCMBON.

BekTopsl
BrlinmyckHHMK HayduTCs:
OIIEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTH JIBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUUCCKH,
HAXOHUTh BEKTOP, PABHBIM MPOU3BEACHUIO 33/ ITAHHOTO BEKTOPA HA YUCIIO;
HaXOJIUTh JIJIsl BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMU: JITTHHY BEKTOPA, KOOPJAMHATH CYMMBI U PA3HOCTH
JBYX U 00JIee BEKTOPOB, KOOPIMHATHI TIPOU3BEACHHS BEKTOPA HAa YHUCIIO, IIPUMEHSIS TIPH
HEO0OXOJUMOCTH COUYETATEIbHBIN, IEPEMECTUTENBHBIN U pacpeeINTEIbHbIN 3aKOHBI;
BBIUUCIIATH CKAIAPHOE MMPOU3BEACHNE BEKTOPOB, HAXOAUTh YTOJI MEXKAYy BEKTOpPAaMH, YCTaHABIUBATh
MEPICHIUKYIIPHOCTD MPSIMBIX.
Buvinycknux nomyuum 603modxcnocms:
081a0emb 8eKMOPHLIM MeMOOOM OJi peuleHus 3a0ay Ha 8bIHUCTeHUe U OOKA3AmMelbCmEo;
npuobpecmu onvim bINOJIHEHUS NPOeKmMOos8 Ha memy «[Ipumernenue 6ekmopHo2o memooa npu
peuteHul 3a0ay Ha GblYUCTIeHUe U OOKA3AMEeNbCMBOY.

KPUTEPUM U HOPMBI OLIEHKHW 3HAHUI, YMEHU 1 HABBIKOB
OBYYAIOIIUXCHI.



1. Ouenka nucomeHHbIX KOHMPOJILHBIX PAOOM 00YUAIOWLUXCA.
OTBeT OLICHUBAETCSI OTMETKOM «5), €CIIH:

e paboTa BBINOJHEHA MOJHOCTHIO;

e B JIOTMYECKHX PACCYXIECHUIX U 0OOCHOBAHUH PEIICHHs HET MPOOENIOB U OINOOK;

e B pEIICHUU HET MaTeMaTU4YEeCKUX OMMOOK (BO3MOXHA OJHA HETOYHOCTb, OMHCKA, KOTOpasi HE
SIBJISICTCS CJICICTBUEM HE3HAHMSI MM HETIOHUMAHUS Y4eOHOTO MaTepuaa).

OtMeTka «4» cTaBUTCS B CIAEAYIOLINX CIydasiX:

e paboTa BBIMOIHEHA MOJHOCTHI0, HO 00OCHOBAHUS IIIar0OB PEIICHUs HEAOCTATOYHBI (€Cin
yMeHHe 000CHOBBIBATH PACCYXICHHUS HE SIBJSUIOCH CIEIUaIbHBIM 00BEKTOM MPOBEPKH );

e JIOMYIICHBI OJIHA OLIMOKA WM €CTh JIBa — TPH HEJOUETA B BBIKJIAJIKAX, PUCYHKAX, YePTEKAX
nu rpadukax (€ciau 3TH BUABI pabOT HE SBIISIUCH CIEIUATIbHBIM 0O0BEKTOM MTPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIU:

e JOMyHIEHO 6oJiee OAHOM OMIMOKH UK Oosiee IBYX — TPeX HEJA0YETOB B BBIKJIA/IKAX, UEPTEkKaX
WM Tpadukax, Ho oO0yJaroumiica o01agaeT 00s3aTeNbHBIMA YMEHUSMH T10 IIPOBEPSIEMOi
TEMeE.

OTMeTKa «2» CTaBUTCS, €CIIU:

e JIOMYIICHBI CYIIECTBEHHBIC ONTUOKH, TTOKA3aBIIIKE, YTO O0yJarOIIHACs He 00mamaeT
00s13aTeIbHBIMUA YMEHHUSIMH T10 TAHHOM TeMe B TIOJTHOU Mepe.

VYyurtenab MOXKET MOBBICUTh OTMETKY 32 OPUTHHAJIbHBIN OTBET Ha BOMPOC MWIJIM OPUTHHAIIBHOE
pelIeHre 3aa9u, KOTOPbIe CBUACTEILCTBYIOT O BELICOKOM MaTEeMAaTUYECKOM Pa3BUTHUU 00YYaOIIErocs;
3a peleHue 0osee CI0XKHOW 3ajaul UM OTBET Ha 0oJiee CII0XKHBIN BOIPOC, MPETI0KEHHbBIE
oOyJarolemMycst JOTIOTHUTEIHHO MOCIIE BHIMOTHEHUS UM KaKHX-JIHU0O0 IPYTHX 3aJaHHH.

2. OueHKa ycmHbIX 0MEemos 00yuaruuxcs.

OTBeT OlLIEHUBAETCS OTMETKOM «5», €Cli yUEHHK:

e TIOJHO PACKPBUI COJIEpPIKaHNE MaTepraia B 00beMe, IPeyCMOTPEHHOM MPOTPaMMOi U
y4eOHUKOM;

e H3JIOXKIII MaTepUaJ IPAMOTHBIM SI3BIKOM, TOYHO UCTIOJIB3YS MATEMATHICCKYIO TEPMUHOIOTHIO
Y CUMBOIIUKY, B OMIPEICTICHHOMN JIOTUYECKOM MOCIIeI0BATETbHOCTH;

e  MPaBWIHHO BHITIOJHII PHCYHKH, YePTEKHU, TPadUKH, COIMyTCTBYIONINE OTBETY;

e MOKa3all yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPUMEPaMH, IIPUMEHSThH €€ B HOBOI
CUTYaIlUH TIPY BHITIOJTHCHUH MTPAKTHYECKOTO 3aJaHuS;

e MPOJAEMOHCTPUPOBAJ 3HAHHE TEOPUU PAHEE N3YUCHHBIX COMYTCTBYIOIIUX TEM,
c(hOPMHUPOBAHHOCTh H YCTOHYHBOCTh UCTIONB3YEMBIX TPH OTBETEC YMECHHIA U HABBIKOB; OTBEYAI
CaMOCTOSITENTbHO, 0€3 HABOASAILINX BOIIPOCOB YUHUTETIS;

e BO3MOXHBI OJIHA — JIBE HETOYHOCTH PU OCBEIIIEHUE BTOPOCTEIIEHHBIX BOIMPOCOB WIIH B
BBIKJIQ/IKaX, KOTOPbIE YUYEHHUK JIETKO UCTIPABUII TOCIIE 3aMEUaHUs YUUTES.

OTBeT OLIEHUBAETCS OTMETKON «4», €CIIN:

e  YIOBIETBOPSET B OCHOBHOM TPeOOBaHUSM Ha OLEHKY «5», HO MIPH 3TOM UMEET OJUH M3
HEJOCTaTKOB: B U3JIOKEHHUH JIOMYIICHBI HEOOJIbIITNE POOEIBI, HE HCKA3UBIIICE
MaTeMaTHYeCKOe COJIepyKaHNe OTBETA; AOMYIIEHBI OJIUH — IBa HEJ0UETa MIPHU OCBEIICHUN
OCHOBHOTO COJICpKaHWMsI OTBETA, HCIIPABJICHHBIC ITOCIIC 3aMECUaHUS YUUTEIIS;

e JIOMyUICHBI OMIMOKA MK O0Jiee IBYX HEAOYETOB MIPHU OCBEIICHUN BTOPOCTETIEHHBIX BO- IPOCOB
WM B BBIKJIQJIKAX, JIETKO UCIIPABIICHHBIC TIOCTIC 3aMEUaHUS YIUTEIS.

OtmeTKa «3» CTaBUTCS B CICAYIOIINX CIydasx:

e HEIIOJIHO PACKPBITO COJEpIKaHUE MaTepHralia (CoaepKaHue H3JI0KEHO parMeHTapHO, HEe
BCETr/Ia MOCe0BaTEIbHO), HO TIOKa3aHO 001Iee MOHUMaHUe BOIIPOCa U MPOJAEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHBIC JIJISl YCBOCHHSI IIPOTPAMMHOT0 MaTepraia (OmpeesIeHbI
«TpeboBaHusIMU K MAaTEMATHYECKOI MOATOTOBKE YUaIIUXCs» B HACTOAIIEH Mporpamme 1o
MaTeMaTHKe);

e  HMMENUCH 3aTPYAHECHUS U TOMYIICHBI OIIMOKHU B ONpPEAeTICHIH MaTeMaTHYeCKON
TEPMHUHOJIOTHH, YepTexkKaxX, BBIKJIAIKAX, HCIIPABJIICHHBIC TIOCIIC HECKOJIBKUX HABOISIINX
BOIIPOCOB Y4H TeJIs,



e YUYEHHUK HE CIPABWICS C MPUMEHEHUEM TEOPUHU B HOBOM CUTYallUU NP BHITIOJHEHUN
MPAKTHUYECKOT 0 3aJJaHusl, HO BBITMOJHUI 33JaHUs 00s13aTEIbHOTO YPOBHSI CIIO’KHOCTH 10
JTAaHHOM TeMe;

e IIPH JIOCTATOYHOM 3HAHUH TEOPETHUECKOT0 MaTepHalia BbISBICHA HEJOCTATOYHAS
c(hOpPMHUPOBAHHOCTh OCHOBHBIX YMEHUI M HABBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

e HE PacKpbITO OCHOBHOE COJIEpKaHUE Y4eOHOro MaTepuaia;

e 00Hapy>XeHO HE3HaHHE YYEHHUKOM OOJbIIeH WK Hanbosee BaXKHOM YacTH yueOHOTO
MaTepuaia;

e  JIOMYUICHBI OIIUOKYU B ONPEACTICHUH MOHSATHI, IPH UCIIOJIb30BAHUN MAaTEMATHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YePTEKaX WU rpaduKax, B BEIKIAAKaX, KOTOPBIC HE UCTIPABIICHBI
MIOCJI€ HECKOJIBKUX HABOJSAIIMX BOIPOCOB YUUTEIIS.

3.06wan knaccugpuxayus ouiuooK.

[Ipu onieHke 3HaHUM, YMEHUIN 1 HaBBIKOB YUaIIUXCS CJIEYeT YUUTHIBATh Bce OMMOKHU (TpyObIe U
HerpyObl€) U HEJOUETHI.

3.1. I'pyObIiMu cunTaIOTCS OMIMOKU: HE3HAHHUE OIPEIeTICHUS OCHOBHBIX MOHSITHIA, 3aKOHOB, MPaBUJI,
OCHOBHBIX TIOJIO)KEHHUI TE€OpUH, HE3HAHUE (POPMYJI, OOIIECTIPUHATHIX CUMBOJIOB 0003HAUECHUN BEJIMYUH,
€AVHUL] UX U3MEPEHMS; HE3HAHNE HAMMEHOBAHUM €MHUL U3BMEPEHHUS; HEYMEHHE BBIJIETUTh B OTBETE
[JIaBHOE; HEYMEHHE MPUMEHSATh 3HAHUS, aJITOPUTMBI JIJIsl PEILICHUs 3a/1a4; HEYMEHHUE JIeaTh BBIBOJIBI
000011eHNs; HEYyMEHUE YUTaTh U CTPOUTH TpaduKU; HEYMEHHE M0JIb30BAThCS MEPBOUCTOUHUKAMU,
Y4eOHUKOM U CIIPAaBOYHUKAMU; MTOTEPsT KOPHS WM COXPAaHEHHE MIOCTOPOHHETO KOPHSI; OTOpachIBaHHE
0e3 00BSICHEHU OJTHOTO M3 HUX; PaBHO3HAYHbIE UM OLIMOKH; BRIYUCIUTEIbHBIE OITHOKH, €CIIH OHU He
SIBJISIFOTCSL OMTUCKOM; Jjornyeckue omuoku. 3.2. K HerpyosiM ommbkam cienyeT OTHECTH: HETOYHOCTh
(bOopMyIIMPOBOK, OMpeieNIeHUH, MOHATHI, TEeOpUH, BRI3BaHHAS HETIOJHOTOW 0XBaTa OCHOBHBIX
MIPU3HAKOB OTPEEIISIEMOTO TTOHITHS WIH 3aMEHOM OJTHOTO - IBYX U3 3TUX MPU3HAKOB
BTOPOCTETIEHHBIMH; HETOYHOCTH TpaduKa; HepallMOHAIBHBIN METO/1 PEeIIeHUs 3a]]a4i WIH
HEJI0OCTaTOYHO MPOJAYMAaHHBIN TJIaH OTBETA (HApYIIEHHUE JIOTUKH, TTOJIMEHA OT/AEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTENIEHHBIMH); HEPAIIMOHATIbHBIE METO/IbI PAOOTHI CO CITPABOYHON U APYTOI
JTUTEPATYpPOi; HEYMEHHE pelaTh 3a/1a4M, BBIMOIHATh 3a/1aHUsI B OOIIEM BHUJIE.

3.3. Henouetamu SIBISIOTCS: HEpaIlOHATbHBIEC IPUEMbI BBIYUCICHUH U TpeoOpa3oBaHmil; HEOpEKHOE
BBITIOJTHCHHE 3aIHCeH, YepTeKel, cXeM, TpadrKOB.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Crrcox peKoMeHIyeMOi TUTepaTyphl:

2. Aranacss JI.C., byry3oB B.®., 'nazkos 10.A., Onuna .M. I'eometpusd. 7-9 knaccel: Pabouas
terpaab. M.: IIpocBemienue, 2016.

3. Aranacan JI.C., byty3oB B.®., ['na3kos FO.A., Hekpacos B.b., FOnuna 1U.1. N3ydenue reomeTpun B
7-9 xnaccax: Meroauueckoe nocobue. M.: [Ipocsemenue, 2016.

4. Aranacsn J1.C., byry3os B.®., Kanomues C.b., [To3usik 3.I'., Onuna U.U. I'eometpusi. 7-9 knaccei:
VYuebnuk 1t o6meoopazoBaTenbHbIX yupexaeHuii. M.: [Ipocsemenue, 2016.

5. bBypmuctposa T.A. I'eomerpust. 7-9 xmaccer: CoopHUK padounx mporpamm. M.: [Ipocsemienue, 2014.

6. byty3oB B.®. ['eomerpus. 7-9 knaccel: Paboune nporpammsl k yueOnuky JI.C. Atanacsna u ap. M.
[Ipocsemenue, 2015.

7. I'apuiioBa H.®. I'eometpus. 8 xitace: KontponsHo-u3mepurenbupie MaTepuaisl. M.: BAKO, 2014.



8. I'aBpmiioBa H.®. I'eometpus. 8 kiacc: [loypounsie paspadorku. M.: BAKO, 2014.
9.3uB b.I'., Meiinep B.M. I'eomerpust. 8 knacc: Junaktnueckue matepuansl. M.: [Ipocsewenue, 2016.

10. 3uB B.I'., Meinep B.M., baxanckuit A.I'. I'eomerpust. 7-11 xiaccel: 3agauun no reometpun. M.:
[Ipocsemienue, 2015.

11. Nuenckas M.A. I'eometpus. 7-9 knaccel: CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. M.:
[Ipocsemenue, 2017.

. IleuaTHble mocooOus.

1.Tabnuipl M0 MIaHUMETPUN

2.ITopTpeTsl y4eHbIX MAaTEMaTHKOB

WNudopmannoHHbIe CpeacTBa

1. 'eometpusi. 7-9 knaccel. DIeKTpOHHOE MpUiIokKeHUe K yueOHuKy — [IpocBemenue, 2014
2. CD «Ypoxku reometpun. 7-9 knaccei» (B 2 4.) (KuM).

3. CD «Marematuka. 5—11 knaccel. [IpakTukym.

TexHMUECKHE cpeicTBa 00yICHUS

1. KimaccHast tocka ¢ HabopoM MPUCTIOCOOICHUH JIJIsi KPEeTUICHUS TaOHII.
2. MarnuTHas 1ocKa.

3. DKCNIO3ULIMOHHBIN IKpaH.

4. IlepcoHanbHBINA KOMIBIOTEP.

5. MynbTUMEUNUHBINA POEKTOP.

6. KomnpoBanbHsIii ammapat (KCepoxc).

VY4ebHo-npakTHUECKoe U yueOHO-1abopaTopHOe 000pyA0BaHUE

1. HaGop, comeprxamiuii reoMeTprUUecKHe Tea: Ky0, map, KOHyC, IPSIMOYTOIbHBIH
napaJuleNenues, TUpaMuay, ITHHAP.

2. JleMoHcTpanonHasi onudpoBaHHasl JIMHEHUKA.

3. JIeMOHCTpallMOHHBIN YEPTEKHBIN YTOIbHUK.

4. JIeMOHCTpaLlMOHHBIN UPKYJIb.



5. /IeMOHCTPallMOHHBIN TPAHCIIOPTUP.

Hcnons3zoBanue MHTEpHET-PECYPCOB:

- MunucrepctBo oOpa3oBanust PO: http://www.informika.ru/; http://www.ed.gov.ru/;
- TectupoBanue online: 5-11 xmaccsr: http://www.kokch/kts/ru/cdo/

- [lemarornueckas mactepckas, ypoku B MlaTepnere u mp.: http://teacher.fio.ru

- HoBsie Texnomoruu B oOpa3zoBanuu: http://edu.secna.ru/main/

- Merasanuknonenus Kupumna u Medoaust: http://mega.km.ru

- «Yuaurensy»: www,uchitel-izd.ru *
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