ITpunoxenue 36

K npukazy MuHUCTpa 0Opa3oBaHus
u Hayku PecriyOonmku Kazaxcran
oT 20 cents0ps 2018 roma Ne 469

[Tpunoxenue 476

K npuka3zy Munucrpa o0pa3oBaHus
u Hayku Pecniyonnku Kaszaxcran
ot 3 anpenst 2013 roga Ne 115

TunoBas yuyeOHasi mporpaMManoy4eOHOMYIIPEAMETY
«T'eomeTpusi» 1151 00yHarOUIUXCsl C HAPYIIEHUEM 3peHUst (HE3pSIUuX U
cinaboBuANIMX) 7-10 KJIaCCOB YPOBHSI OCHOBHOTO CPEIHETO 0OPA30BaAHUSIIIO
0OHOBJICHHOMY COJIEP>KaHUIO

I'masa 1. OOuIMe MOJIOKEHUS

1. TunoBas yueOHas mporpammanoyyeOHomymnpeamery «l'eomerpus» s
oOyyJaromumxcsi ¢ HapylIeHUeM 3peHust (He3psauux u ciaaboBuasanmx) 7-10 kiaccos
YPOBHSI OCHOBHOTO CPEIHEro 00pa30BaHUSIINIO OOHOBICHHOMY COJIEpKaHUIO (Hanee —
[Iporpamma) pa3paboTaHa B COOTBETCTBUM C MOJIMYHKTOM 6) cTatbu 5 3akoHa
Pecny6nuku Kazaxcran ot 27 uronst 2007 roga «O0 00pa3oBaHUN.

2. llenp oOyuyeHHs TeOMETpUM — OOecleyeHHe KayeCTBEHHOIO YCBOEHUS
cogepkanusi  npeamera  «['eomerpusn»;  gopmupoBaHue  (QYHKIIMOHAJIBHOU
I'PaMOTHOCTH OOYYaromMXCs, B TOM YHKCJIE€ B HMHTErpalud ¢ APYTUMU y4eOHBIMU
npeaMeTaMy, pa3BUTHE MHTEJUIEKTYaJIbHOTO YPOBHS HAa OCHOBE OOIEYEIOBEYECKUX
LEHHOCTEHU U JIYYIIUX TPAAULINN HAIMOHAIBHOMN KYJIBTYPHI.

3. 3agaun npeameTta «I eoMeTpus»:

1) cnoco6cTBOBaTh (HOPMHUPOBAHHMIO M PA3BUTHUIO MAaTEMaTHYECKUX 3HAHUH,
YMEHUH U HaBBIKOB 110 pasaeiny [Iporpammer;

2) coneicTBOBaTh MPUMEHEHHUIO MAaTEMaTUYECKOro S3bIKa W OCHOBHBIX
MaTEMaTUYECKUX  3aKOHOB, M3YYCHHIO  KOJMYECTBEHHBIX  OTHOIICHUH U
POCTPAHCTBEHHBIX (DOPM AJI perieHus 3a7a4 B pa3InYHbIX KOHTEKCTAX;

3) HanpaBlIATHh 3HAHUS O0YYaAIOIIUXCS HA CO3/IaHWE MAaTEMAaTUYECKUX MOJEeH
C LIEJIbIO pelIeHMs 3a7a4 U MHTEPIPETUPOBATh MATEMATUYECKHE MOJIETH, KOTOPbIE
OINMCBHIBAIOT PEAJIbHBIE MPOLECCHI;

4) ¢opmMupoBaTh 3JEMEHTApHbIE HABBIKK TNPUMEHEHHUS MaTeMaTHYECKUX
METOJIOB NIl MCCIEAOBAHUSA W PEUICHHs 3a4ay Mo (QU3uKe, XUMUU, OMOJIOTHH U B
JIPYTUX TEOPETUUYECKUX 00JIACTAX U MPAKTHUUECKOH 1eATeIbHOCTH;

S) pa3BHBaThb JIOTHYECKOE W KPUTHYECKOE MBIIUICHHE, TBOPYECKHUE
CHOCOOHOCTH Il 1M0A00pa MOAXOASAIINX MATEeMAaTUYECKUX METOJIOB MpPU PEIIECHUH



MPAKTUYECKUX 3a7a4, OIICHKU TOJYYEHHBIX pE3yJbTaTOB W YCTAHOBJIEHUS UX
JIOCTOBEPHOCTH;

6) pa3BUBaTh KOMMYHUKATHBHBIE HABBIKM, B TOM YHCJIE€ CIOCOOHOCTH
nepenaBaTh MHPOPMALMIO TOYHO M TPAMOTHO, HCIONB30BaTh MHGOPMAIMIO U3
Pa3IMYHBIX UCTOYHUKOB, BKJIIOYAs MyOJIMKAIIUU U AJIEKTPOHHBIE CPEJICTBA;

7) pa3BuBaTh JMYHOCTHBIE KayecTBa, TaKWe, KaK HE3aBUCHUMOCTD,
OTBETCTBEHHOCTb, WHUIIMATHBHOCTh, HACTOWYHMBOCTH, TEPIICHHE W TOJEPAHTHOCT,
HEOOXOMMbIE KaK JIJIsl CAMOCTOATEIBbHOU padOThI, TaK U JIsl pabOThl B KOMaH/IE;

8) 3HAKOMHTb C HCTOPHEH pa3BUTUS TE€OMETPUU, BO3ZHUKHOBEHUS
MaTeMaTHYECKUX TEPMHUHOB;

9) pa3BUBaTh HABBIKM HCIIOJIB30BAHHS WH(GOPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B Mpoliecce 00yueHusi TeOMETPUH;

10) obecrnieunTh NOHMMAaHUE 3HAYMMOCTH TE€OMETPUHU Ji OOLIECTBEHHOI'O
nporpecca.

4. Jlns peanu3anvy TOCTaBJICHHOM 1enu oOydeHus Hacrosias [Iporpamma
IPEIOoJIaraeT peleHue CIEAYIOIUX KOPPEKIIMOHHBIX 3a/au:

1) dopmupoBaHre HaBBIKOB TPUMEHEHHMS MaTeMaTHUYEeCKUX 3HAHUM B
MOBCEHEBHOM KU3HU (B COLIMLYME);

2) axkTUBM3alMsA TO3HABATEIbHOM JESATENBHOCTUB Ipoliecce OOy4YeHUs
r€OMETPHUH;

3) BiaJgeHUE TaKTUIBHO-OCA3ATENIbHBIM  CHOCOOOM  OOCJHENOBAaHHUS H
BOCIIPUATHUS: PENbEPHBIX H300pAKEHUNM MPEAMETOB, KOHTYPHBIX H300pakKeHH
reOMETpUYEeCKUX (uryp; ocsizanue OTpaxkaeT (opMy, BEIUYUHY MpeaAMETa
(reomeTpuuecKkoil puUrypsl);

4) pa3BUTHE CIYXOBOIO  BOCHPHATHS TPU  OIIYIbIBAHUU IpEIMETa
(reomeTpuueckoil pUrypbl) COBMENIATHCCIOBECHBIMA KOMMEHTAPHUSMH T1€/1arora;

5) pa3BuTHE CEHCOPHBIX (DYHKIMI (IBETOpA3IMYCHHUs, TJIa30Mepa) U MEIKOU
MOTOPUKH TIpu paboTre c bpaiijieBckuMu MaTeMaTHUYeCKUMH WHCTPYMEHTaMU,
penbeHBIMU CXEMaMH;

6) pa3BUTHE 3PUTEIBLHOTO BOCHPUSATHUS: BBIJIEICHHUE 3PUTEIBHBIX NPU3HAKOB
reoMeTpudeckoit purypsi (11Bet, hopma, BEIUUNHA);

7) KOHKpeTH3aIl¥sl MPEACTaBICHUI PU U3yueHUH npeameTa «l'eomeTpus»;

8)pa3BUTHE  CBSI3aHHOW  pe4M, yMEHHs  HM3JIO0XKHUTh  MaTepuan  Ha
MaTEMaTUYECKOM SI3bIKE.

['nmapa 2. Ilegarorudyeckue moaxo/apl K opraHu3aiuy yaeOHoro nporecca

5. Ocobennoctu [Iporpammer:

1) pa3BuTHE MaTeMaTHYECKUX 3HAHUW M YMEHHUA B 00JACTH T€OMETPUU IIO
NPUHIITY CIAPATBLHOCTH,

2) pa3BUTHE HCCIEIOBATEIbCKIX HABBIKOB UEpE3 PEIICHHE T'€OMETPHUECKUX
3ajad;



3) oOydeHre MPUMEHEHUSIM TEXHUYECKUX CPEJCTB M MPUKIAIHBIX MPOTpaMM
(rpadpuueckuii kanmbkynarop, «GeoGebra», «1 C MareMatnuecKkuii KOHCTPYKTOD,
«Excel» (Ox3enb), «Access» (Akcec), «Painty» (I1eiinT));

4)npakTryecKasi HalpaBJIEHHOCTh Pa3BUTHE YMEHHUM CTPOUTH MAaTEMaTHUECKHUE
MOJIEJIN ISl ONTMCAHUS MTPOLIECCOB B PA3IMYHBIX KOHTEKCTAX;

5) o)xuaeMble pe3yNbTaThl IPEACTABICHBI B BUJE CUCTEMBI 1IeJIe 00yUeHus U
BBICTPOEHBI MO YPOBHSIM TakcoHOMUM biiymMa (3HaHue, MOHMMAaHHWE, MPUMEHEHHUE,
aHaJiu3, CHHTE3, OIICHUBAHUE).

6. [Iporpamma y4uThIBaeT OCOOCHHOCTH Pa3BUTHS HE3PSIUUX U CITAO00BUIAIINX
o0yJarommxcs, KOTOpbIe MPOSIBISIIOTCS B cdepe BOCHPUATHUSA, TMPEACTABICHUS,
MBIIIUICHUSI U PEYH, YTO MPEANoJaracT MPUMEHEHUE CIeHHAIBHBIX (POPM U CPeNCTB
oOy4eHMsI, HaMPaBJIEHHBIX HA KOPPEKIUIO U Pa3BUTHE BOCHPUITHS, KOHKPETHU3AIIUIO
MPEACTABIICHU, COBEPUICHCTBOBAHUE HAarJISIHO -00pa3HOro MBIIUICHUS,
(dbopMupOBaHKE IPUEMOB U CIIOCOOOB CAMOKOHTPOJISL.

7. Ilpu oOydeHnH HE3PSUNX U CIA00BUSIINX PEHIAIOTCS 33]]a4M 10 Pa3BUTHUIO
KOPPEKLIMOHHO-KOMIICHCATOPHBIX ~ IPOLECCOB Ha  00Jee  BBICOKOM  YpOBHE
(mepexIIo4aeMocTb, BapUATUBHOCTh B CTPYKTYpE KOMIIEHCATOPHOTO BOCIIPHUSTHSA),
GbOpMHpPOBAHHIO TPUEMOB M CIIOCOOOB CAaMOKOPPEKIIMM U COLUAIBHO —
MICUXOJIOTUYECKOU PEryJISLNY U aJanTaluu.

8. IIpu o0ydyeHUU reoMeTpur HEeOOXOJIMMO YUYUTHIBATH O(TAIBMOJOTHYECKUE
BO3MOXXHOCTH  OOYYalolIUXCSl, TO €CThb CTENEHb MOPAKEHHUS 3PHUTEILHOIO
aHaJIM3aToOpa B COOTBETCTBUU, C KOTOPBIM JIETEH ACNAT Ha TPYIIIbI:

1) ToTasIbHO HE3psSYME U MPAKTUYECKHU CJernble (TaKk Ha3bIBA€MbIE YaCTHUYHO
BUJISIIIIME) JIETU C OCTpOTOM 3peHus B npenenax ot 0 mo 0,04 ¢ koppekiuei oukamu
Ha JIy4IIeM BUJSIIEM TJa3y - OOyYeHHE JIaHHOW TPYMIbl OCYIIECTBIACTCS C
ITIOMOILBIO OCA3aHUS U CllyXa 10 cucteMe bpaiis;

2) cnaboBuasmme netu ¢ octporoit 3penus oT 0,05 mo 0,09 ¢ koppekiuei
CTEKJIaMW Ha JydlleM TJia3y - Npu OOyYeHHHM OHHM HYXKIAIOTCS B COOJIOJCHUU
pPErIAMEHTUPOBAHHOM 3pUTENIbHOW HArpy3Kd, MEpPONPUATHUAX IO OXpaHe H
palMOHAJILHOMY MCIIOJIb30BAHUIO HETMOJHOLEHHOIO 3PEHUS, B YMEJIOM YepeIOBaHUH
NEATEIIbHOCTH TPyJAa U OTIbIXA.

9. KoppekimoHHo-neaarornyeckas padbora ¢ 0Oy4aromMUMCs, HMEIOIIUM
3pUTEIBHYIO MATOJOTUI0, HOCUT KOMIUIEKCHBIA XapakTep W, HalpaBjeHa B MEPBYIO
ouepellb Ha paCUIMPEHHE 3HAHUW M TPEACTABICHUM O TIpeIMeTe, pa3BUTHUE
MO3HABATEJIbHOM JESATENIbHOCTU Ha OCHOBE IIOJIMCEHCOPHOTO BOCHIPUATHS —
OCTAaTOYHOTO 3PUTEIBLHOTO, CIIyXOBOI'0, OCSI3aTE€IBHOTO.

10. OOydeHue He3psUMX OOYYAONIUXCAOCYIIECTBISECTCS Ha  OCHOBE
EHHOCTHO-OPUEHTUPOBAHHOIO, JTUYHOCTHO-OPUEHTUPOBAHHOTO, JEATEIBHOCTHOTO,
¢ GepeHIUPOBAHHOTO, KOMMYHHKAaTUBHOTO TMOJIXOJOB U  MH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

11. LleHHOCTHO-OPMEHTHPOBAHHBIM MOIXOJ B OOy4YEeHHMM HpeaMeTa
«'eoMeTpus» HampaBli€H Ha 3HAaHHE, MOHMMAHUE U OCMBICICHHUE OCHOBHBIX



LIEHHOCTEH, CIOCOOCTBYIOIIMX YCIEIIHOM MWHTETpalMi 4YeJOBEKa B COLMYME.
B IIporpamme peanusyercs oOleHalMOHaIbHAs Uaes «MoHTUIIK ey».

12. Lensro JUYHOCTHO-OPUEHTUPOBAHHOIO oxXo01a ABJIAETCS
UHAMBUyaJIM3alMsl  ydyeOHOro mpolecca, TapMOHMYHOE (OpPMHpPOBaHHE U
BCECTOPOHHEE PA3BUTHE JIMYHOCTH YYalIErocs, IOJHOE PAaCKPBITHE TBOPYECKHUX
CIIOCOOHOCTEW M BOCIUTAHUE COIMAIBHO-3HAYMMBIX KaueCTB JIMYHOCTU KOPPEKIUS
IMOLIMOHAIBHO-BOJIEBOM C(hephl, ICUXUIECKUX MPOLIECCOB.

13. [leATEeNbHOCTHBIA MOAXOJX pPEANU3yeTcs B PA3BUTUM M KOPPEKLIHH
MPAKTHUECKUX YMEHUN U HABBIKOB, U3 KOTOPBIX Hanbosee 3)(PEeKTUBHBIMU SABIISIOTCS
UH(GOPMAIMOHHO-PELICTITUBHBIN, TTOUCKOBBIH, UCCIEOBATENLCKUAN, METO/I aHAIN3a U
CUHTE3a, MPOrHO3UPOBAHNE, MHOIOKPATHOE 3apPEIUICHHE OCBAUBAEMOr0 Marepuasia u
JOBEJICHUM €r0 YCBOEHUS O YPOBHS aBTOMAaTHU3UPOBAHHBIX HABBIKOB, YTO MO3BOJISIET
00y4aroLUMCsl CAMOCTOSITENILHO:

1) 3amaBaThb BONPOCHI M J€NaTh BbIBOJABI; CO3[aBaTh, IPUMEHATH WU
IpeoOpa3oBbIBAaTh MOJENIN U CXEMBI JUIsl pElIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a]a4
110 TEOMETPHUH PA3JINYHOU CIIOKHOCTH;

2) OCYUIECTBJIATh KOHTPOJb CBOEH NEATEIBHOCTH B IPOLECCE TOCTHKEHUS
pe3ynbTaTa, KOPpPEKTUPOBaTh CBOM JEHCTBHUS B COOTBETCTBUU C H3MEHSIOLIEHCS
CUTyalluei, CBSA3aHHOW C OpPHUEHTHUPOBAHMEM M MOOMJIBHOCTBIO; OLICHHBATh
NPaBUIBHOCTh BBIMOJHEHUS Y4eOHOM 3ajaud, COOCTBEHHBIE BO3MOXXHOCTU €€
pEILICHMS.

14. JluddepeHupoBaHHbIi MOAX0/ NPEANOJIaracT MOArpynnoBoe oOy4yeHue,
NPUMEHEHUE PA3HOYPOBHEBBIX 3aJlaHUM, KOTOpPbIE Pa3IMYalOTCAd MO CII0KHOCTH,
XapakTepy MOANEPKKUA CO CTOPOHBI YUUTENs] OOYyHarOIIMXCS, KOTOPBIX YCIOBHO
pa3leanTh Ha TPU NOATPYIIIIHL:

1) oOyuaromuecss MepBOMl MOATPYIIBI CHOCOOHBI JIOCTATOYHO TMOJHO MU
CaMOCTOSITENILHO YCBauBaTh YUeOHBII MaTepuall;

2) oOyuaroluecsi BTOPOW NOJATPYMIbl YCBAaWBalOT y4eOHBIH MaTepuan, HO
JIOTYCKAlOT HE3HAYUTENIbHbIE OLIMOKH MpPU €ro BOCIHPOU3BEJICHUH, HYKIAIOTCA B
IIOMOIILIY;

3) oOywaromuecs TpeTheH — YACTUYHO YCBAWBAIOT Y4YEOHBIM Marepuanl H
HECMOCOOHBI  CaMOCTOSATENILHO BOCHPOM3BECTH €ro; s HHUX COCTaBJISIOTCA
WHIUBUYaAJIbHBIE KAPTOUYKHU C 33JaHUSIMU U MOJCKAa3KaMH, HYKJIalOTCSIB METOAAaX W
prueMax MHINBUIYyaIbHOW KOPPEKLHUH.

15. KoMMyHUKaTHBHBIM MOAXOJ B OOYYEHUHM TE€OMETPUU MOAPA3yMEBAET
OOMEH 3HaHMSIMM, YMEHHSMHU M HaBbIKaMH B IIpoliecce BEpOAIBbHOIO M
HeBepOaJbHOIO B3aMMOAECUCTBUS MeXAy oOydaromumucs u neparorom. Jlis
OoOyueHUs] KOMMYHUKATUBHBIM HaBbIKaM Ha YPOKE TE€OMETpUU HEOOXOIMMO
OpraHu30BaTh padOTy B TPyIIax, B Mapax.

16. Vicnionb3oBanue HHYOPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI:

1) KOMIIETEHTHOCTh B MCHOJIb30BaHUM HWH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM CTPOUTCS Ha 0a30BbIX MH(OPMALMOHHO-KOMMYHHUKATUBHBIX HABBIKAX U



BKJIIOYAET B ce€0s MPaBUIBLHOE M TBOPUYECKOE MPUMEHEHHE TEXHOJIOTHM NIt pabOoThI,
JI0Cyra 1 KOMMYHUKAaIUK;

2) WCNOJB30BaHHE  HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHH
MYJIbTUMEIUMHBIX PECYPCOB M CPEACTB MAaccOBOM HHGOpPMALMM, MUHTEPAKTHUBHBIX
JIOCOK M KOMIIBIOTEPOB CIIOCOOCTBYET MOJEpPHHU3AIMU U AKTHUBU3ALMHU Y4€OHOIO
mporecca, a TakkKe COTPYOHHYECTBY W OOIICHHI0O MEXIy OOy4JaloUUMHUCS U
NeJaroroMm;

3) nmns moucka, oOpaboTku u oOMeHa wuHpopManued HEOOXOAUMO
UCTIONB30BaTh MIHTEpHET-pecypehl, COTOBYIO CBSI3b, OHJIAWH-(DOPYMBI; IS HE3PSIINX
JIETE KOMIIBIOTEP C O3BYUYMBAIONIIEH MPOTPAMMOM HEBU3YAIBHOI'O JIOCTYyINA K
uHpopmaruu JawsforWindows (mxoBchoBHHIOYC);

4)  UEHHOCTh  HCHOJb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTMM 3aKio4yaercs B TOM, 4YTO OOydYarolluecs CaMOCTOSITENbHO, 0e3
IIOCTOPOHHEN IMOMOIIY MOTYT OPTaHHU30BBIBATH CBOKO JIESITEIBHOCTD.

17. Ilockonabky OOYYEHHMEOCHOBHOTO CpEIHEro OOpa3oBaHUs JISNETEH C
HapyIICHUEM 3pEHUsl OCYIIECTBISETCS B TeueHUe 6 jeT (B 001eoOpazoBaTeIbHON
HIKoJie S5 JIeT) HPOU3BOAMUTCS IEpepacipeeeHueydeO0HOoro MarepHuagano rojaam
oOyueHusi, MpU DSTOM COXPAHSAETCS COAEpXKAaHUE U IOCIEI0BATEIbHOCTHTEM
npeameta. Tema «Ilnomann» n3 8§ — kimacca mepeHeceHa B 9 — KIAacc; TEMBI
«IIpeobpazoBanue buryp Ha MIJIOCKOCTHY, «Pemmenue
TPEYTOJIBHUKOBY,«OKPYKHOCTU»IIEpEHECEHBI U3 9 - KiaccaB — 10 kiacc.

18. B mpomecce o0OydeHHs TE€OMETPUM OCYLIECTBIISIFOTCA CBSI3U  CO
CJIEIYIOUUMHU y4€OHBIMU TUCHIUTLTMHAMU:

1) «Pycckum s3bIKOM» Ha OCHOBE 3HAaHUM MpaBUJ PYCCKOTO s3bIKa MAJIs
KOHCTPYHPOBAHUS IIPEIIOKEHUM, oOorarieHue CJIOBAPHOTO 3amaca
MaTeMaTHYEeCKUMUTEPMUHAMU; OOy4YEHHE IPAMOTHOMY H3JI0KEHHUIO CBOMX MBbICIIEH
IIPY OCYLIECTBJIEHUN PACCYKAECHUN, aHAIN3a, 10Ka3aTEIbCTBA;

2) «Uctopueii» onupasich Ha NPEICTABICHUS O XPOHOJIOTMYECKUX TPAHHUIIAX
UCTOPUYECKUX IEPUOJIOB [UISl BBIYHUCICHUSA NPOJOJDKUTEIBHOCTH HCTOPUYECKUX
COOBITHH;

3) «['eorpadmueit» ucnonap3ys npeacTaBieHus o mapoodpaznoi popme 3emnn ,
00 M300pakK€HUU MOBEPXHOCTH3EMIIM HA TJI00yCe; 3HaHUS O CXOJICTBE M Pa3IMUUU
IlaHa M KapThl, O Teorpauueckux KOOpAMHATaX; 00 M3MEpPEHUU TeMIIepaTyphl;
yMeHUM paboThl ¢ reorpadMyecKUMH KapTaMu; UCIOJIb30BAaHUE 3HAHUU M3 Kypca
reorpauu O MmapauieNsx U MEpHUJIMaHaX; UHTEPIPETAUs MHUPOThl U JAOJTOTHI KaK
IpalyCHOM MEpBI IyTH U OKPYKHOCTH;

4) «buonoruei» wuCNOb3ysd 3HAHUS OO0 OXpaHE MPUPOIBI, SKOJOTHUU, O
palroHaIbHOM IPUPOIONIONH30BAHINHN; CUMMETPHS B OMOJIOTMUYECKUX CTPYKTYpax;

5) «UMudopmaTukoit» UCHOIB3YyST yYMEHHS pabOTBl C KOMIIBIOTEPOM:
BBIYKCIICHHE C TOMOIIbIO IporpamMm «KaJapKylsTop», MOCTPOCHHS AHAarpamMMm u
UCIOJIb30BaHUE MYJIbTUMEIUNHBIX CPEJCTB O0yUEHUS;



6) «TexHosoruei» omnMpasich Ha HUCHOJIb30BAaHUE 3HAHUN O CEOECTOMMOCTH,
BUJAX 3arpaT Majoro OW3HECA;UCIIONIb30BAHME 3HAHUW O  KaJbKYJSALUU
ce0eCTOMMOCTH TOBApPOB U YCIYT.

19. Ilpu oOyueHuUM TIeOMETPUHUOCYILECTBISIIOTCS CBA3H CO CIEAYIOIIUMU
KOPPEKLIMOHHBIMU IPEIMETaAMMU:

1) oxpaHa M pa3BUTUEOCTATOYHOTO 3PEHUSPA3BUTHE YMEHHUS BBIICISATH
OpU3HaKu  M300pakeHud  (KOHTYp,  SIPKOCTh, IBET, QopMmMy, pa3mep,
IPOCTPAHCTBEHHYIO OPHEHTALMIO) OCYLIECTBIATh HMX HWHTErPALMIO; Pa3BUTHE
3pUTEIBHON MAMSTH M HAJISAHO- 00Pa3HOIO MBIIUICHHUS;

2) NpOCTpPaHCTBEHHAs! OPUEHTUPOBKA: IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM B
UTPOBOH JIESITEIBHOCTH, B COLILYME;

3) comumanbHO — OBITOBas OPHUEHTHPOBKA: 3HAHWE OIOJKETa; MPUMEHEHE
MaTEeMaTUYECKUX 3HaHUI(U3MEepEeHue, BBIYHCIICHUE, MOJIeJIMPOBAHHUE,
KOHCTPYUPOBAHUE);

4) neuebHas Qu3nMyeckas KybTypa:3HaHUE JIMHUM, MApauIeNbHBIX MPSMBIX,
MEPIEHIUKYJIAPHBIX IPSIMBIX, CUET.

20. B  KOppeKIHMOHHO-pa3BUBAIONICH paboTe MPUMEHSAETCS CHCTEMa
CHEUHUAIBHBIX TEXHUYECKUX M ONTHUYECKUX CPEJICTB, HCMOJIb3YEMBIX C IENbIO
KOPPEKIMHU U KOMIIEHCAIIUW HAPYIICHHBIX U HEIOPa3BUTHIX (DYHKIUH.

21. B xabuHeTe TeoMEeTpUU B MIKOJAX IS HE3PSAUYUX M CIA00BUSAIIUX JIETEH
peayCMaTPUBAIOTCS B HAITMYUK TU(PIOTEXHUUECKUE CPEICTBA:

1) yueObnuku no bpaiinio;

2) s cnaloBUIAIIMX JETEH cCheluaibHble YYEOHUKH C YKPYIMHEHHBIM
mpudTOM U aJalTUPOBAHHBIMU 1IBETHBIMU WJUTIOCTPALIUSIMU

3) nns clenbIX JeTel, MMEIOMUX OCTaTOYHOE 3pEHHE, MOCOOHS, COUYCTAIOIINE
penbeHYIO U [IBETHYIO TIEYaTh;

4) npuOOpHI 1715 MUChMa 10 cucteme bpaiins;

5) rpudenu 11 MUCbMAa 1O cucTeme bpaiis;

6) Oymara jJist muchbma peiabe(HO — TOYSHUHBIM MIPUPTOM;

7) anpbombl o bpaiimio wnTOCTpUpOBaHHBIE peNbeHBIMU PUCYHKAMHU,
yepTeKaMu, CXeMaMuu TpaduKaMu JJIEMEHTAPHBIX (PYyHKIIHIA;

8) unTaromasi mamuHka « KHUronooy;

9) matemMaTHYeCKUE MHCTPYMEHTHI: IUPKYJIb JJIsI peIbeHOTO YEPUCHUS AYT
OKPYKHOCTE€M, TAKTWIbHBIM TPAHCIIOPTUP,TAKTUIIBHBIC JIMHEWKH, TaKTUJIbHBINA
TPEYTOJIBHUK, MAKET KOOPJIUHATHOM IJIOCKOCTH, 3BYKOBBIE KaJIbKYJISTOPHI;

10) makeTbl, MOJIEIH, pa3BepTKa KyOa U MPSIMOYTOJILHOTO MapasuieNenuIea;

11) penvedHo — rpaduyeckue mocoousl.

['maBa 3. Opranuzanus conepkanusi yueoHoro npeamera «I'eomerpus»

22.00peM yuyeOHOW Harpy3kd 1o ydeOHomy mpeamery «l'eomerpus»
COCTAaBJISICT:



1) B 7 xnacce — 2 yaca B Hezielo, 68 4acoB B y4eOHOM rojy;

2) B 8 kitacce — 2 yaca B HeJielto, 68 4acoB B yueOHOM T'O11y;

3) B9 kitacce — 2 yaca B HeJieqt0, 68 4acoB B yueOHOM T'OJTY;

4) B 10 kiacce — 2 yaca B HeJielnto, 68 4acoB B yueOHOM Tofy.

23. Copneprkanue yueOHOT0 nipenMera«l’ eoMeTpus» BKIIOYAET OJIMH pa3fen:

1) pasnen «I'eomeTrpus».

24. Paznen «I'eoMeTpus» BKIIOYAET CIAEAYIOMINE TOAPA3ICIIbL:

1) moHsATHE O TEOMETPUUECKUX PUTYPAX;

2) B3aMMHOE PacCIoIOKEHUE T€OMETPUIECKUX (puryp;

3) METPUYECKUE COOTHOIICHUS;

4) BEKTOpHI U MPeoOpa30OBaHUS.

25. bazoBoe coaeprkanue yueOHOro nipenmera «l'eomeTpusi» ais 7 Kiacca:

1) nHavanbHble TeoMeTpuueckue cBeieHUs. OCHOBHBIE TOHATHS T€OMETPHH.
[Ipocreiimme ¢urypsl reomeTpun. AkKcuoMa W TeopeMa. PaBeHcTBO uryp.
JlokazaTenbCcTBO Teopembl. MeToa [0Ka3aTenbCTBa OT NPOTUBHOTO. CMEXKHBIE M
BEPTUKAJIBHBIE YTJIbl U UX CBOMCTBA. buccekrpuca yrna. [lepnenaukymsp;

2) TpeyroiibHUKH. TpeyrojbHUK U €ro BHUAbl. PaBEHCTBO TpEyroJIbHUKOB.
[Ipu3zHaku paBeHCTBa TPEyroibHUKOB. PaBHOOenpeHHBINM TpeyroibHUK. MenuaHa,
OucceKTpuca, BLICOTA, CPEHSS JIMHUS TPEYTOJIbHUKA;

3)B3aUMHOE PaCIONOKEHUE NPSIMBIX. YTIIbI, 0Opa30BaHHbIE MPU MEPECCUEHHUH
IByX mpsaMbix cexkymed. [lpusHakm mapamiensHOocTH npsMbix. (CBoKHcTBa
napajuleNibHbIX  OpsiMbix. CymMma  yriaoB  TpeyrosbHUKAa. BHemHwnid  yron
TpeyronbHuKa. HepaBeHCTBO TpeyronbHuKa. [Ipr3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TpeyroJbHUKOB. (CBOWCTBa MPAMOYTOJIBHOTO TpPEYrojabHHKA. lleprnieHaukynspHbie
npsimble. HaknoHHast u ee npoekiusa. EAMHCTBEHHOCTh NEPIECHAUKYJIISIPA K IIPSIMOMU;

4)okpy)kHOCTb. ['eomeTpuueckue mnocTpoeHus. OKpYKHOCTb, Kpyr, UX
AJEMEHThl W 4acTu. lleHTpanbHBI yron. B3anmHOe pacnosgoxeHue npsMou U
OKPY)KHOCTH, JBYX OKpyxkHocteld. KacarenbHas Kk okpyxHoctu. CBoiicTBa
KacaTeIbHbIX K OKPYXKHOCTU. OKPY>KHOCTH, ONMCAHHAS U BIIMCAHHAS! B TPEYTOJIbHUK.
3a7aur Ha TOCTPOCHUE;

5) MOBTOpPEHUE Kypca reOMETpUH 7 Kilacca.

26.bazoBoe coneprkanue yueOHoro npenmera «I'eomerpusi» ais 8 kiacca:

1) muoroyroneHuku. MccinenoBanue 4eTbIpEXYroJIbHUKOB. MHOTOYTOJBHUK.
Brinykibeiii MHOTOYrOIbHUK. CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA. BHEIIHMI
yroJl MHOTOyroJibHUKa. CyMMa BHEIIHUX YIJI0B MHOTOYroiabHuKa. [Tapamienorpamm
u ero cBouctia. [Ipu3zHaku napamienorpamma. [IpsMoyronbHUK, poMO, KBajapaT, UX
cBoMCTBa U mpu3Haku. Teopema Parneca. [Iponopunonanbabie oTpe3ku. Tparenus.
PaBHOOepeHHAsT W MPAMOYTOJIbHAS Tpamenuu W ux CBoMcTBA. CpemHsis TUHUS
TpeyroiabHuka. CpelHsisi JUHUSA Tpalelnuu. 3amedaTebHble TOYKU TPEYroJbHUKA.
CBOIICTBO MeJIMaH TPEYTOJIbHUKA;

2) COOTHOIIECHHS MEXIYy CTOPOHAMH U  yIJIaMH  HOPSIMOYTOJIBHOTO
TpeyroibHuka. CHUHYC, KOCHHYC, TaHT€HC M KOTAHT€HC OCTpOro  yrIJja
NPSIMOYTOJILHOTO TPEYrOJIbHUKA. Teopema [Tudaropa. OcHoBHOE



TPUTOHOMETPUUECKOE TOXKJECTBO M €r0 CIEACTBUA. 3HAUYECHHE CHUHYCAa, KOCHUHYCA,
TanreHca W koramrenca yriuos 30°, 45° 60°. Pemenue mnpAMOYroJbHBIX
TpeyroasHukoB. Tpuronomerpuuekne QpyHkuuu yrios o 1 (90° — «);

3) MOBTOpPEHNE Kypca reOMeTpun § Kiracca.

27. bazoBoe coaep:kanne yueoHoro mpenmera «['eomerpusi» 1t 9 kiacca:

1) mnomanu. Ilonstne mnomanu. PaBHOBETMKOCTh W PABHOCOCTABJICHHOCTH
¢uryp. I[lnomaam kBagpara, NPSAMOYTOJbHUKA, NapauieJorpaMma, pomoa,
TPEYTOJIbHUKA, TPAIELUN.

2) IpsAMOYTOJIbHASL CUCTEMA KOOPJAMHAT Ha IUIOCKOCTH. KoOpIMHATBI TOUKM HA
miockoctu. KoopauHaTel cepennHbl O0Tpe3ka. PaccTosHre Mexy IBYMs TOUYKAMH.
VYpaBHEHUE OKPYKHOCTH. YpaBHEHHUE MpsMOW. B3anMHoOe pacnonoxeHue npsiMbIX U
OKPY’KHOCTEW, 3aJaHHBIX YpaBHEHUAMHU. [IpuMeHeHre KOOpINHAT K PEIICHUIO 3a4a4.

3) BekTophl Ha 1iockocTu. [lonstue Bekropa. HyneBol BekTop. EnuHUYHBIN
BekTop. Komnmuneapusie BekTopbl. JnuHa (Moayns) BekTopa. PaBeHCTBO BEKTOPOB,
CJIO’)KEHHME BEKTOPOB U €r0 CBOMCTBA, BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOpPA HA
yucio. PasnokeHue BEKTOpa Ha IUIOCKOCTH IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunatel Bektopa. [leficTBus HaJl BEKTOpaMu B KoopauHaTHOU (hopme. Kpurepuit
KOJUIMHEAPHOCTU BEKTOPOB. Pammyc-Bektop Touku. CBs3b MEXIy KOOPAMHATAMHU
TOYEK M BEKTOPOB HA IUIOCKOCTU. YTOJI MExAy Bekropamu. CxalsipHOe
IIPOU3BENACHUE BEKTOPOB. [I[puMeHEHE BEKTOPOB K PELIEHUIO 3a1a4;

4) noBTOpEHME Kypca reoMeTpus 9 Kinacca.

28.ba3oBoe coneprxanue yueOHoro npenmera «l'eomerpusi» ais 10 kmacca:

1) mpeobpazoBanus maockocTH. [IpeoOpazoBanre MIOCKOCTH, ABUKEHUE U €TO
cBoiicTBa. Kommosurus (mpousBenenue) npeoOpazoBanuii. PaBeHcTBO Guryp u ero
cBoiicTBa. OceBast M LEHTpaJIIbHASI CHMMETPUS, apajuIeNIbHbIN IIEPEHOC, TOBOPOTKAK
JBUKEHHE IUIOCKOCTU. ['omoTeTHs, mpeoOpazoBaHME MOJ00MS M €ro CBOMCTBA.
[Tono6ubie durypsl. [Ipuznaku nogodus TpeyroabHUKOB. [Togo0ue mpsIMOYTOIBHBIX
TPEYrOJIbHUKOB;

2) peuieHue TPEYroiabHUKOB. TeopeMbl CHHYCOB M KOCHHYCOB. PeleHue
TPEYTOJbHUKOB. PeleHne 3amad mpakTU4Yeckoro conaepkanus. DPopMynsl s
HaxO0XKJIECHUS paanyca OKPYKHOCTH C MCIOJIb30BAHHEM IUIONIAAN BIMCAHHBIX WIIN
ONMCAHHBIX TPEYTOJIbHUKOB;

3) oxpyxHocTH. [IpaBuiabHBIE MHOTOYTrOJbHUKH. BriMCaHHBIA yYroia u €ro
cBorictBa. TeopemMa O MPOMOPIUOHAIBHOCTH OTPE3KOB XOpPA M  CEKYIIHX
OKpykHOCTH. (CBOWCTBAa BINHMCAaHHBIX M  ONHCAHHBIX  YETHIPEXYTOJBHUKOB.
[IpaBuibHBIE MHOTOYTOJIBHUKH U UX CBOWCTBA. JIMHHA 1yry OKpY>KHOCTH. [Limomans
CeKTopa M cerMeHtra. Popmylibl, CBA3BIBAIOLINE CTOPOHBI, IEPUMETP, IUIOIIAIb
MHOI'OYT'OJIbHUKA U PaJAuyChl BIIMCAHHOM M ONMCAaHHOW OKpy:kHOCTeH. [locTpoeHue
MPAaBWIbHBIX MHOTOYT'OJIbHUKOB;

4) noBTopenue Kypca reometpust 7 - 10 knaccos.



I'mara 4. Cucrema neneit oOydeHus

29. lenu obyyenus B [Iporpamme npencraBieHbl KOAUPOBKoii. B koae nepsoe
yucio o0O3HayaeT Kiacc, BTOPOE€ U TpEeThe YHCIIa — pasliedl W MoJapasfient
[Iporpammsl, 4eTBEPTOE YUCIIO MOKA3bIBACT HyMepaluio yueOHoi nenu. Hanpumep,
B KoaupoBke 8.1.3.2«8» — kiace, «1.3» — paszzmen u mompasnuel, «2» — HyMepanus
y4eOHOH LENH.

30. Oxxumaemblie pe3yabTaThl O MEIsIM 00yJICHUS:
1) pasnen«I’'eomeTpus»:

tabnuua 1
[Toapaznemnsl Ienu oOyueHus
7 KJ1acc 8 KIiacc 9 knacc 10 knacc

1. Ilomsarme | 7.1.1.1 3nate | 8.1.1.1 3HaTh 10.1.1.1

0 OCHOBHBIE OTIPEICIICHUS BBIBOJIUTH u

reomeTpuydec | GUrypsl MHOTOYTOJIbHU MPUMEHSITh

KHUX MJIAHUMETPUU: | K4, BBIMYKJIOTO bopmynyIH

burypax TOYKa, MpsIMasi | MHOTOYTOJIbHU bl IyTH
7.1.1.2 3HaTh U | Ka, DJIEMECHTOB 10.1.1.2
MPUMEHSITh MHOTOYTOJIbHU BBIBOJIUTH u
aKCHOMBI Ka MPUMEHSITh
npuHajiexHoc | 8.1.1.2 bopmyy
TU TOYEK U BBIBOJIUTH IO
MPSIMBIX dbopmybl CeKTopa,
7.1.1.3n0HMMA | CyMMBI CEerMeHTa
Tb, YEM BHYTPEHHUX 10.1.1.3 3HaTh
OTJINYAETCS YTJIOB U CYMMBI onpeiesieHne
akcuoma oT BHEIIIHUX BIIMCAHHOTO
TEOPEMBI; yTJIOB yrjia ©u  €ro
BBIJICIISATh MHOT'OYTOJIbHU CBOMCTBA
YCIIOBUE U Ka 10.1.1.4 3Hatb
3aKJIIOYEHHE 8.1.1.33naTh U  T[PUMEHSATH
TEOPEMBI OTpeieJICHHE TEOPEMBI 0
7.1.1.43HaT1h napasuiesiorpa MIPOTIOPLIMOHAIT
METO/IbI MMa BHOCTHU
nokazatensctB | 8.1.1.4BbIBOIM OTPE3KOB B
a TEOpEM: | Tb U Kpyre
OpsIMOM  METO]I | MPUMEHSITh
U METOJl «OT | CBOMCTBA
MPOTUBHOIO» | Mapajienorpa
7.1.1.53HaTh MMa
OIPENICTIEHUS 8.1.1.5Br1BOIM
OTpe3Ka, Jyda, | Tb U
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yria,
TPEYTOJIbHUKA,
MOJTYTIOCKOCT
U;3HATh
npaBuiia
3aMMCU3HAKOB
yria U
TPEYTOJIbHUKAD
enbehHO —
TOYCUHBIM
mpudToM (MO
CUCTEME
Bpaiins)
7.1.1.6 3HaTH U
MPUMEHSTH
aKCHOMBI
U3MEpEHUs
OTPE3KOB u
YTJIOB

7.1.1.7 3HaTh 1
MIPUMEHSTH
ONpEeICNICHUE U
CBOICTBA
paBHBIX QHUTYD
7.1.1.83Hath H
MPUMEHSTH
aKCHOMBI
OTKJIa/IbIBAHUS
OTPE3KOB u
YTJIOB
7.1.1.93HaTH
OTpeIeIICHUS
CMEXHBIX U
BEPTUKAIIbHBIX
YTJIOB;paco3H
aBaTh MPHU
MTOMOIIN
penbeHOTO
pUCYHKa
7.1.1.10
JIOKa3bIBaTh W
PUMEHSTH
CBOMCTBA

MPUMEHSITh
MpU3HAKU
napasieaorpa
MMa
8.1.1.638aTH
OTIpeICIICHUS
MPSIMOYTOJIbHU
Ka, pomba wu
KBaJpara,
BBIBOJHUTH HX
CBOMCTBA u
MIpU3HAKU
8.1.1.7 3HaTh M
MPUMEHSTh
TEOpEMY
®daneca

8.1.1.8 3HaTH M
MPUMEHSITh
TeopemMy 0
POTIOPLIMOHAIT
BHBIX OTpPE3Kax
8.1.1.9 nemuts
OTPE30K Ha
paBHBIE YaCTH
C IOMOIIILIO
HUAPKYJIS U
JIMHENKU
8.1.1.10
CTPOUTH
POTIOPLIMOHAIT
bHBIE OTPE3KH;
8.1.1.113HaTH
OTpeieNICHHUE,
BH/IBI u
CBOMCTBA
Tparneuuu
8.3.1.12
JIOKa3bIBaTh U
MIPUMEHSITh
CBOMCTBO
CpEIHEN JTUHUH
TPEYTrOJbHUKA
8.1.1.13
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BEPTUKAJIbHBIX
u CMEXHBIX
yTJI0B

7.1.1.11 3Hatb
aKCUOMY
CYIIIECTBOBaHH
S
TPEYTOJIbHHKA,
paBHOTO
JTAHHOMY
7.1.1.123HaTh
olpesiesieHUe
MeTUaHBI,
OMCCEKTPUCHI,
BBICOTHI,
CEpEeIUHHOTO
NEePHeHANKYJIIS
pa u cpenHen
JTUHUT
TPEYTOJIbHUKA
U U300pakath
UX;TIPAMCHSTh
crieruaabHbIC
MPUCTIOCOOJICH
ust JUIs
penbedHOTO
YepueHus
7.1.1.13
pasznuyaTh
BU/IBI
TPEYTOJIbHUKOB
;pacro3HaBaTh
pu
MOMOILUPENbE
¢dbHOTO pHCYHKa
7.1.1.14 3Hathb
DJIIEMEHTBI
PaBHOCTOPOHH
ero,
paBHOOEIPEHH
oro u
PSIMOYTOJILHO
TO

JIOKa3bIBaTh M
MPUMEHSTh
CBOMCTBO
CpEIHEN JIMHUU
Tpamnenuu
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TPEYrOJIbHUKOB
7.1.1.15
CpaBHUBATH
pacroyioKeHue
BBICOT B
OCTpPOYTOJIBHO
M7
PSIMOYTOJIEHO
M U
TYyHOYTOJILHOM
TPEYroJIbHUKaX
;pacrio3HaBaTh
P TIOMOIIH
penbedHOTO
pHUCYHKa
7.1.1.16
JTIOKa3bIBaTh
TeopemMy 0
CyMMe
BHYTPEHHHX
YTJIOB
TPEYTOJIbHUKA
U CIICJICTBUS U3
HEE

7.1.1.17
MPUMEHSTH
TeoOpeEMy 0
CyMMe
BHYTPEHHHX
YTJIOB
TPEYTOJIbHUKA
U CIICJCTBUS U3
Hee pu
pelieHnu 3a1au
7.1.1.18 3Hath
OTpeIeIICHHE
BHEIITHETO yTJia
TPEYTOJIbHUKA
U J0Ka3bIBaTh
TeopeMy 0
BHCIITHEM YTJIC
TPEYTOJIbHUKA
7.1.1.19
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MIPUMEHSATh
TeoOpeEMY 0
BHEIIHEM YTJIE
TPEyroJibHUKa
7.1.1.20 3HaThH
COOTHOIIICHHE
MEXTY
CTOPOHAMHU U
yTilaMH
TPEYTOJbHUKA
U TPUMEHSTH
ero npu
pelleHuu 3a1a4y
7.1.1.213HaTh 1
JIOKa3bIBaTh
MpU3HAKU
paBEHCTBA
TPEYTOJbHUKOB
7.1.1.22
MPUMEHSITh
MpU3HAKU
paBEHCTBA
TPEYTOJIbHUKOB
Mpyu  pEIICHUU
3aj1a4 Ha
BBIYHCIICHUE U
Ha
JIOKa3aTeNIbCTB
0; TIPUMEHSTH
MIPU3HAKU
paBEHCTBA
TPEYTOJILHUKOB
Ipu  pelieHuu
3aja4 Ha
BBIUMCIICHHE U
Ha
JIOKa3aTeNILCTB
OINpH  TTOMOIIU
penbedHOTro
pUCYHKA
7.1.1.23npume
HATH CBOMCTBA
5 MIPU3HAKU
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paBHOOEIpEHH
oro
TPEYroJIbHUKA
7.1.1.24
MIPUMEHSTh
CBOMCTBa
PaBHOCTOPOHH
€ro
TPEYTOJIbHUKA
py  PEIICHUA
3a1a4;npu
MTOMOIIN
penbedHOTO
pHUCYHKa
7.1.1.25 1oka3sl
BaTh MPU3HAKU
paBeHCTBa
IPSIMOYTOJIEHBI
X
TPEYTOJIbHUKOB
7.1.1.26
MIPUMEHSTh
MPU3HAKU
paBeHCTBa
MPSIMOYTOJIbHBI
X
TPEYTOJIbHUKOB
IPU peIICHUN
3a/1a4; npu
TTOMOIIIN
penbedHOTO
pUCYHKa
7.1.1.27
PUMEHSTH
CBOMCTBA
PSAMOYTOJIEHO
ro
TPEYTOJIbHUKA
7.1.1.28 3Hath
OTIpeICTICHUS
OKPY)XKHOCTH U
Kpyra, ux
AJIEMEHTOB
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(eHTp,
panuyc,
JTaMeTp,
XopJa)
7.1.1.293HaTh 1
MIPUMEHSTh
ONpEe/ICIICHUE U
CBOMCTBA
LEHTPAJIBLHOTO
yTJia;pacrho3Ha
BaTh npu
TTOMOIIIHN
penbedHOTO
pHCYHKa
7.1.1.30m0Kxa361
BaTh U
IPUMEHSTh
TEOPEMBI 0
NePIEeHIUKY IS
pHOCTHU
JMaMeTpa u
XOPIBI
7.1.1.313HaTh
onpeeeHNE
reOMETPUIECKO
0 MECTa TOUEK
7.1.1.323HaTh

IIOHSITHE 0
NEepPHEHIUKYJIS
pe
1.2B3anmuo | 7.1.2.1 3Hath n 10.1.2.1 3Hatb
e MPUMEHSITh U T[PUMEHSTH
pPAacMoJIOKEH | AKCHOMBI CBOICTBA u
ue pacmoaoKeHUs MIPU3HAKH
FEOMETPUYEC | TOUEK Ha BIIMCAHHBIX U
Kux Gpuryp | OpsMoi W Ha ONMCAHHBIX
IIOCKOCTH YEeTBIPEXYTOJIb
(akcmoma HHUKOB
MOpsIAKA) 10.1.2.23HaTh
7.1.2.2 3Hath ONPENEICHUE U
aKCUOMY CBOMCTBA
MapaJlJIETIbHOCT MPaBWJIbHBIX
U TIPSIMBIX MHOTOYTOJIbHU
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7.1.2.3
pacno3HaBath
YTJIbI,
00pa3oBaHHbBIC
pu
NepeceueHun
JBYX  TPSMBIX
CEKYILIEH;
pacro3HaBath
Ipu  MOMOIIHU
penbedHOTO
pHUCYHKa
7.1.2.4
JIOKa3bIBaTh
MpU3HAKH
napauieIbHOCT
U TIPSIMBIL;
7.1.2.5
MIPUMEHSTH
MPU3HAKU
napauieIbHOCT
U TIPSMBIX TIpU
pelieHun 3aaad
7.1.2.610Kka3bIB
aTb  CBOKMCTBA
napayyIeTbHBIX
MPSIMBIX

7.1.2. Tnpumen
ATh CBOWCTBA
napasuiesIbHbIX
MPSAMBIX TIPH
pelieHuu 3aaa4d
7.1.2.8ycBOUTH
MOHSITUE
NepHeHIUKYJIs
pa, HAKIOHHOM
U TPOEKIHUHU

HaKJIOHHOM
7.1.2.9
JIOKa3pIBaTb M|
MIPUMEHSATH
TEOpEMY 0

CAUHCTBCHHOCT

KOB
10.1.2.3
CTPOUTH
MPaBUJIbLHbBIC
MHOTOYTOJIbHU
KH; MPUMEHSThH
crenuaibHbIe
PUCTIIOCOOJIEH
Hst JUISt
penbedHoro
YepUEeHUst
10.1.2.4 3Hath
U TPUMEHSTH
CBSI3b  MEXKIY
paauycamu
BIIMCAHHOM U
OIMMCAHHOM
OKPYKHOCTEM
MPaBUJILHOTO
MHOTOYTOJIbHU
Ka

10.1.2.5 3HatH
U TNPUMEHSTH
bopmyIIbI,
CBSI3BIBAIOIIMC
CTOPOHBI,
TepuMeTp,
ILIOIAIh
MPaBUIBLHOTO
MHOTOYTOJIbHU
Ka U Pajanychl
BIIMCAHHOU H
OIMMCaHHOM
OKPYKHOCTEMN
MPaBUJIBHOTO
MHOTOYTOJIbHU
Ka

10.1.2.6 3HaTH
U  [PUMEHSTH
CBOMCTBA
MeIuaH
TPEyTrOJbHUKA
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u
MEePIECHIUKYJIS
pa K nmpsiMou
7.1.2.103HaTh 1
MPUMEHSITh
CBOMCTBA
MEePICHANKYJISA
PHBIX MPSMBIX
7.1.2.113HaTh
OIpEACIICHUS
KacaTelabHON U
CEKYIIEH K
OKPYKHOCTH
7.1.2.12anamu3
HUpOBATh
ciay4dau
B3aMHOI'0O
pacnoIOKEHUS
PSAMOU 1
OKPYXHOCTH,
JIBYX
OKPYXHOCTEMN
7.1.2.133HaTh "
MIPUMEHATH
CBOMCTBA
KacaTeJabHON K
OKPYKHOCTH
IIpY peLLICHUHU
3a]1a4;pacro3H
aBaTh NpU
TTOMOIITA
penbedHOTO
PUCYHKA
7.1.2.143HaTh
ONpEeaCTICHUS
OKPYKHOCTEH,
BIIMCAHHOM B
TPEYTOJIbHUK U
OIMMCaHHOM
OKOJIO
TPEYroJIbHUKA
7.1.2.1500Bs51cH
AITh
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pacmoIOKEHUE
LIEHTPOB
OKPY)KHOCTEM,
BIIMCAHHOU B
TPEYTOJBHUK U
OIMCAHHOU
OKOJIO
TPEYroJIbHUKA
7.1.2.16cTpout
b yTOJI, PABHBIA
JTAaHHOMY,
OMCCEKTPUCY
yriia, 1eJIUTh
OTPE30K
MOTOJIAM; BBITIO
JIHSATH
r€OMETPUUECKH
€ IOCTPOEHHUS C
MTOMOILIBIO
OpaitlJieBCKOTro
HUAPKYJIS U
JTIUHEUKH
7.1.2.17
CTPOUTH
CEpEANHHBIN
NEPHEHIUKYJIS
P K OTpPE3KY,
MPSAMYIO,
NEePHEHIUKYJIS
PHYIO K
JTAaHHOM
IIPSAMOI;
BBITIOJTHSTh
r€OMETPUUECKH
€ TIOCTPOEHUSI C
MTOMOILIBIO
OpaiIeBCcKOro
HUPKYJIS U
JTIAHEUKH
7.1.2.18
CTPOUTH
TPEYTOJIbHUK
110 3aJJaHHBIM




19

DIIEMEHTaM;
BBITIOJIHATD
r€OMETPUYECKU
€ TIOCTPOCHHUSI C
MOMOIIIBIO
OpailJieBCKOTro
HUPKYJIS U
JIMHEUKH
1.3 7.1.3.13satp wu | 8.1.3.130atp wu | 9.1.3.13HaTh 10.1.3.130aTh n
MeTpudecku | IpUMEHSTh IPUMEHSTh omnpenereHrue | IPUMEHSTh
e HEPaBEHCTBO CBOMCTBa TUTOLIAAN TeopeMy
COOTHOILIEHH | TPEYrOJIbHUKA | MEJIUaH, MHOT'OYT'OJIbHU | KOCUHYCOB
P OuccekTpuc, Ka u ee | 10.1.3.23HaT1h U
BBICOT U | CBOWCTBA MIPUMEHSITh
CEpPEIMHHBIX 9.1.3.2- 3HaTh | TEOPEMY
NEPHEHIUKYJIS | ONPEACICHUSI | CHHYCOB
poB K | paBHOBenMKkuX | 10.1.3.33HaTh 1
CTOpOHaM u PUMEHSTh
TPEYrojbHUKA | paBHOCOCTaBJIE | (OPMYJIIbI
8.1.3.23naTh HHBIX (pUryp IJIOILAIN
ONPEAECTICHUS 9.1.3.3BEIBOIM | BOUCAHHOT'O
CUHYCA, Th U | TpEyTroJbHUKA
KOCHUHYCA, IIPUMEHSATH (S =
abc
TaHreHca u | hopMyIIbI 2¢ rnea,b, c-
KOTAaHTE€HCa TUTOIAU 4R
CTOPOHBI
VIJIOB  4epe3 | mapajenorpa
TPEYTOJIbHUKA,
OTHOILICHUS MMa, poMm0Oa
R-pagnyc
CTOpPOH B | 9.1.3.4BeIBOIN .
ONMCaHHOU
IPSIMOYTOJILHO | Th u
OKPY>KHOCTH),
M IPUMEHSTh
IJI0ILA TN
TPEYroJIbHUKE; | (hOPMYJIBI
OIMCAHHOTO
3HaTh MpaBwWiIa | IUIOMIAIN
MHOT'OYT'OJIbHU
3alIMCHU3HAKOB | TPEYTrOJIbHUKA
Ka
CHUHYCa, 9.1.3.5BBIBOIH S =
KOCHHYCa, Th u - P
r T r —
TaHI'CHCa, MPUMCHSTH ’ ae
KOTaHIeHca dbopmybI paiuyc
penbedHO  — | TJIOMIATU BIIICAHHOU
TOYCYHBIM Tpaneuyu;; OKPY’KHOCTH, p-
mpudToM( 1o | 9.1.3.6Bbruncn | HOJIYIEPUMETP
CHUCTEME STh MHOTOYI'0JIbHU
Bpaiins) paccTosiHue Ka); )

8.1.3.310Ka3nIB

MCXKIOY JABYM:A

10.1.3.438aT1h 1
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aThb U
IIPUMEHSITh
TEOpeEMY
[Tudaropa
8.1.3.410Ka3b1B
aTh u
MPUMEHSITh
CBOMCTBA
BBICOTBI B
PSAMOYTOJIbHO
M
TPEYTOJIbHUKE,
ONYIIEHHOW U3
BEPILINHBI
IpsIMOTO  yTJia
Ha TUIIOTEHY3Y
8.1.3.5-
CTPOUTH YIoJI
10 U3BECTHOMY
3HAYEHHIO €0
CHHYCA,
KOCHHYCA,
TaHT€HCa WUJIN
KOTAHI€HCA;BbI
HOJIHSTh
reOMETPUUIECK
Y€ IIOCTPOCHUS
C ITIOMOIIBIO
OpaiisieBCKOro
UPKYJIS U
JMHEVKH
8.1.3.6ucnob3
OBaTh
IPSAMOYTOJIbHBI
1 TpEYroJbHUK
TUTSt BBIBOJIA
3HAYCHHIN
CUHYCA,
KOCHHYCA,
TaHreHca u
KOTaHI'€HCA
yraos 30°, 45°,
60°

TOYKaMHU Ha
IUIOCKOCTH  TIO
1704
KOOpJMHAaTaM
9.1.3.7naxoauT
b KOOPJIMHATHI
CepeaNHBI
OTpe3Ka
9.1.3.8HaxoauT
b KOOPJIMHATHI
TOYKH,
JICSIIeH
OTPE30K B
3aJIaHHOM
OTHOIIICHUHU
9.1.3.93HaTh
ypaBHEHUE
OKPY>KHOCTH C
LIEHTPOM B
Touke (a,b) m
pagnuycom r:
(x —

a)® +
(y —b)? =r?
9.3.3.10ctpout
b OKPY>XHOCTb
0 3aJIaHHOMY
YpaBHEHUIO
9.1.3.113anuchr
BaTh 00IIIEe
ypaBHEHUE
PSMOM U
ypaBHEHUE
IPSAMOM,
IPOXOIAILIEN
yepes JBe
3aJJaHHbBIC
TOYKH:
ax +by+c=
0’ X—X1 _

X2—X1
I syare
y2=Y1
npaBUJia

MPUMEHSTh
dbopmynbl IS
HAXOXJIEHUS
paaunyca
OKPYXHOCTH,
HCITOJTB3YSI
IoIIan
BIIUCAHHBIX U
OTIHCAaHHBIX
TPEYTOJIbHIUKOB
10.1.3.5mpume
HSATb TEOPEMBI
CUHYCOB U
KOCHHYCOB JIJIs
perieHus
TPEYTOJIbHIUKOB
Y TIPUKJIIATHBIX
3a1aq
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8.1.3.7nmpumen
AThb 3HAYCHUS
cuHyca,
KOCHHYCa,
TaHIeHca u
KOTaHT€HCca

yrios 30°, 45°,
60° s
HaXO0KICHUS
2JIEMEHTOB
PSMOYTOJIEHO
O
TPEyroJbHUKA
8.1.3.8HaxoauT
b CTOPOHBI U
YTJIIbI
IPSMOYTOJIBEHO
ro
TPEYTOJIbHUKA
110 JBYM
3aJJaHHBIM
sJIEMEHTaM
8.1.3.9BeIBOIM
e  dopmymy
sinfeteosfa=1 ,
UCIIOJIB3YSI
TeopemMy
[Mudaropa u
IIPUMCHSITH
Py pEIICHUU
3a1a4
8.1.3.10BBIBO,
UTh 51
MIPUMEHSITh
OCHOBHBIC
TPUTOHOMETPH
YeCKHUe
TOXKJIECTBA
8.1.3.113naTtp u
IPUMCHSITH
B3aMMOCBS3b
MEXKTY
CHUHYCOM,

¥:100% (0
YypaBHEHUS
PAMOU
pensedHO —
TOYCUHOM
CHCTEMBI
0003HaYCHUH
bpaiinsa
9.1.3.12pemen
ne
MPOCTEUIINX
3aJ1a4 B
KOOpJMHAaTax
9.1.3.13naxoau
Th KOOPJIUHATHI
BEKTOpa
9.1.3.14naxonu
Thb JUTUHY
BEKTOpA
9.1.3.15BmBI110]
HATH JEHUCTBHUSI
HaJl BEKTOpaMu
B KOOpJIMHATAX
9.1.3.163HaTh
Y IPUMEHSITh
CKaJISIpHOE
MIPOM3BEICHUE
BEKTOPOB U €I0
CBOMCTBA
9.1.3.17BB1yNC
JSITh yToJl
MEXTY
BEKTOpaMH
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KOCHHYCOM,
TAHTEHCOM U
KOTaHTE€HCOM
yrios o u (90°-
o)
8.1.3.12naxoamu
Th 3HAYCHUS

sina ,cosa,tg ¢
o  JaHHOMY
3HAYCHUIO
OJTHOTO M3 HUX

1.4BekTopsbl
u
npeodpazo-
BaHUsA

9.1.4.13naTh
OTIPEICIICHUS
BEKTODA,
KOJUTMHEAPHBIX
BEKTOPOB,
PaBHBIX
BEKTOPOB,
HYJIEBOT'O
BEKTOpa,

€ AMHUIHOTO
BEKTOpa U
JUTHHBI
BEKTOpa; 3HATh
npaBuia
3alMCHU3HAKOB
BEKTODA,
COHArpaBIICHH
OCTH,
IPOTHUBOIIOJIOK
HOHAIMPABJICHH
octupenbeHO
—  TOYCYHBIM
mpudrtom( 1O
CUCTEME
Bpaits)
9.1.4.230atp U
IPUMEHSTh
npaBuia
CIIOXKEHUS
BEKTOPOB u
YMHOKCHHUSI

10.1.4.131aTH
BH/IBI,
KOMITIO3UIIUH
IBIKEHUUN U UX
CBOMCTBA
10.1.4.2ctpout
b o0pa3bl
buryp npu
CUMMETpPUSIX,
napasuieibHOM
nepeHoce,
MIOBOPOTE
10.1.4.3pematp
3aJ1a49u Cc
MIPUMEHEHUEM
npeodpa3zoBaHu
U IJIOCKOCTHU
10.1.4.43naT1H
omnpeaeIeHue u
CBOMCTBA
romoretnnl0.1
4.5cTpouTh
00pa3sbl
Pa3JIMYHbBIX
buryp npu
romoreTunl0.1
.4.63HaTh
OTpeieSICHUE U
CBOMCTBA
TOJTOOHBIX

¢duryp
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BEKTOpa Ha | 10.1.4.73HaTh 1
YHUCIIO0 MPUMEHSTh
9.1.4.3npumeH | mpuU3HaKU
ATh  YCJIOBHE | OO0
KOJUIMHEAPHOC | TPEYTOJbHUKOB
TU BEKTOPOB 10.1.4.831aTh 1
9.1.4.4packnan | NpUMEHATH
BIBaTh BEKTOD | MogoOue
o JBYM | IPSIMOYTOJIbHBI
HEKOJUTMHEApH | X
BIM BEKTOpPaM | TPEYTOJbHUKOB
9.1.4.53nath 10.1.4.93naTh 1
ONpENEIICHNE | IPUMEHSTh
yrila  MEXAY | CBOMCTBO
JIBYMS OUCCEKTPUCHI
BEKTOpaMu TPEyTOJbHUKA
9.1.4.6naxonut | 10.1.4.103HaTh
b CKaJsipHOE | PopMyy
MPOU3BECHUE | 3aBUCUMOCTH
BEKTOPOB MEXTY
9.1.4.7pemarpy | miomwAAsIMU
3aJ1auu MOJIO0OHBIX
BEKTOPHBIM buryp u
METOJIOM K03 bureHTo
9.1.4.8npumeH | M o100us
aTh BeKTOpHl K | 10.1.4.113Hath
peLIeHUI0 CUMMETPHUH
3aaa4 MPaBUIILHBIX
MHOTOYTOJIbHU
KOB

31. Hacrosmas IIporpamma peanusyercsi Ha OCHOBE J[0JITOCPOYHOTO IUIaHA K
TunoBoil yueOHOIl mporpamme mno ydyeOHOMy mnpeametry «l'eomeTpus» as
oOyyJaromuxcs ¢ HapylleHUeM 3peHust (He3psuux u ciabouasniux) 7-10 kiaccos
YPOBHSI OCHOBHOI'O CpEIHEro o0pa3oBaHUsi IO OOHOBIEHHOMY COJIEPKAHUIO
COTJIACHO NPWIOXKEHHIO K Hacroswmen IIporpamme. B poarocpoyHom ruiaHe
0003HaueH 00BeM yUeOHBIX IEJIEH peaTu3yeMbIX B KaXKIOM pasee.

32. PacnpeneneHue 4acoB Ha M3Y4YEHHUE pasziesia U TEM MPEJOCTABISIETCS Ha
YCMOTPEHUE YUUTETIS.
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[Tpunoxenue

K TunoBo#i yueOHOM TporpaMmeno
yaeoHomy npeamery «I'eomerpusimis 7-10
KJIACCOB YPOBHSI OCHOBHOI'O CPEIHETO
o0pa3zoBaHMs 110

OOHOBJICHHOMY COZAEP)KaHUIO

Jonrocpounslii mia”
1o peayu3auy TUunoBoil yueOHONIPOrpaMMBbIo yueOHOMY peaMeTy «l'eoMeTpusy Juist
00yyaroImuxcst ¢ HapyluIeHUeM 3peHus (He3psuux U cnadboBuasmmx) 7-10 knaccoB ypoBHs
OCHOBHOT'O CPE/IHEro 00pa30BaHMAIO OOHOBICHHOMY COJIEPIKAHHIO

1) 7 knacc:
Tabmuma 1
Paznen Conepxanue Henu o0yuenus
JI0JITOCPOYHOT O paszaena
I1aHa JIOJITOCPOYHOTO
I1aHa
1 yeTBepThH
HauanbHble OcHoBHble TOHATHA | 7.1.1.13HaTh OCHOBHBIE (PUTYpHI IITAHUMETPUU:
reoMeTpUUYECKre TEOMETPUH. TOUKa, psiMast
CBE/ICHUS Axcuomsbl. Teopembl | 7.1.1.53HaTh onpezaeneHus OTpe3ka, Jyda, yria,
TPEYroJbHUKA, IOJYIJIOCKOCTH; 3HATh IpaBUIIa
3allMCU3HAKOB yIJIa M TPEYroJIbHUKApEIbePHO —
TOUEYHbIM IIpUTOM (110 cucteme bpaiins)
7.1.1.23HaTh ¥ IPUMEHATH AKCHOMBI
MPUHAIICKHOCTH TOUEK U MPSIMBIX
7.1.1.3n0HUMATh, Y€M OTIINYACTCS aKCHOMa OT
TEOPEMBI; BBIACIATH YCIOBUE U 3aKIIOUEHUE
TEOPEMBI
7.1.2.13HaTh ¥ IPUMEHATH AKCUOMBI
PacrosoKeHUs TOYEK Ha NMPSMOM U Ha TUNIOCKOCTH
(axcuoma mopsiika)
7.1.1.63HaTh ¥ IPUMEHATH AKCUOMBI U3MEPEHHUS
OTPE3KOB U yIJIOB
7.1.1.83HaTh U IPUMEHATh AKCUOMBI OTKJIA/IbIBAHUS
OTPE3KOB U YIJIOB
7.1.1.113HaTh akCHOMY CYILIECTBOBaHUS
TPEYroJbHUKA, PABHOTO IaHHOMY
7.1.2.23HaTh aKCMOMY NapaIEIbHOCTH IPSIMbIX
PaBencTtBo ¢uryp 7.1.1.73HaTh ¥ IPUMEHSATH ONPEICICHUE U
CBOWCTBA paBHBIX (puUryp
MeTtonabl 7.1.1.4 3HaTh METOJIbI 10KA3ATEIHCTBA TEOPEM:
JI0Ka3aTeNnbCTBa MPSIMON METOJT U METOJ, «OT IPOTUBHOTO»
TEOpEM: pAMOI
METOJl U METOJ «OT
IIPOTUBHOTO»
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CMexHbIe u
BEPTUKAJIbHBIC YTIIBI,
HUX CBOMCTBA

7.1.1.930aTh OonpeAeeHusI CMEXKHBIX U
BEPTUKAJIBHBIX YIJIOB; PACIIO3HABATH P MIOMOIIH
penbedHOro pUcyHKa

7.1.1.10g0Ka3pIBaTh ¥ NPUMEHSTH CBONCTBA
BEPTUKAIbHBIX U CMEXHBIX YIJIOB

7.1.1.323HaTh NOHSTHE O NEPIEHIUKYIISIPE

2 4eTBEPTh
TpeyronbHuKH Tpeyronbauk u ero | 7.1.1.13pa3nuyars BUABI TPEYTOJbHUKOB,;
BH/JIBI pacro3HaBaTh IIPH NOMOIIUPEILEPHOI0 PUCYHKA
Menuansi, 7.1.1.143HaTb 37€MEHTHI PABHOCTOPOHHETO,
OUCCEKTPHUCHI, PaBHOOEIPEHHOTO U MPSAMOYTOJIBHOIO
BBICOTBI U CPETHUE | TPEYTOJIbHUKOB
JINHUU 7.1.1.123HaTh onpenesieHue MEUaHbl,
TpEeyrojbHUKa OMCCEKTPUCHI, BBICOTBI, CEPETUHHOTO
NEPIECHIUKYIIApA U CPEAHEN JTMHUH
TPEYroJbHUKA U N300paXKaTh UX; MPUMEHSTh
CriellManbHble IPUCIOCOOICHUS s penbeHOro
YepUYCHUS
7.1.1.15cpaBHUBATH PaCIONIOKEHUE BBICOT B
OCTPOYTOJIbHOM, IPSMOYTOJILHOM U TYIIOYTOJIbHOM
TPEYTrOJIbHUKAX; pacliO3HaBaTh IIpU
MTOMOIIUPETLE(HOTO PUCYHKA
[Ipuznaku 7.1.1.213HaTh 1 10Ka3bIBaTh IPU3HAKH PABEHCTBA
paBeHCTBa TPEYTrOJIbHUKOB
TPEYTrOJIbHUKOB 7.1.1.22npuMeHsTh MIPU3HAKU paBeHCTBa
TPEYrOJIbHUKOB  IPU  pEIIEHUWH  33Ja4  Ha
BBIUMCIIEHHME M Ha JI0Ka3aTeJIbCTBO; IPUMEHATH
MIPU3HAKK PaBEHCTBA TPEYTOJbHUKOB IIPH PEIICHUN
3a/ad Ha BBIYMCIEHUE U Ha JOKa3aTeJIbCTBOIIPH
TTOMOIIIH PeIbe(HOT0 PUCYHKA
PaBHOOEIpeHHBIN 7.1.1.23n1puMeHSATh CBOMCTBA U MPU3HAKU
TPEYrojJbHUK,  €ro | paBHOOEIPEHHOTO TPEYroJbHUKA
CBOIICTBA u | 7.1.1.24npuMeHsTh CBOMCTBA PABHOCTOPOHHETO
IIPU3HAKN TPEYTroJbHUKA IIPU PEILIEHUU 3aa4; IIPU
MTOMOIIHMPETHE(HHOT0 PUCYHKA
4EeTBEPTh
B3aumHoe [TapamtensHbIe 7.1.2.3pacnio3HaBaTh YIJibl, OOpa3oBaHHbIE IHpU
pacnosoKeHue IpsIMBIE, UX | mepecedyeHnn IBYX IIPSIMBIX CEKYILEH;
IPSIMBIX IIPU3HAKU U | pacrno3HaBaTh P IOMOIIHU PEIbEPHOr0 pUCYHKA
CBOMCTBA 7.1.2.410Ka3bIBaTh NPU3HAKU NIAPAJUIETBHOCTU
IIPSIMBIX
7.1.2.51prUMeHATh NPU3HAKYU NapalIeIbHOCTH
IPSIMBIX TIPU PEIICHUM 3a1a4
7.1.2.610ka3bIBaTh CBOICTBA MapaJIJIEIIbHBIX
IIPSIMBIX
7.1.2.71puMeHSATh CBOMCTBA MapalIeIbHbIX
MPSIMBIX MPU PELICHUH 3a/1a4
Cymma yrios | 7.1.1.1610ka3bIBaTh TEOPEMY O CYMME BHYTPEHHHUX
TpeyrojbHUKa. YTJIOB TPEYTOJIbHUKA U CIEJICTBUS U3 HEE
Buemnuit yroa | 7.1.1.171puMeHATh TEOPEMY O CYMME BHYTPEHHUX
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TPEYroJIbHUKA YIJIOB TPEYTOJbHUKA U CIIEICTBUS U3 HEE IIPU
pelIeHnn 3a1a4
7.1.1.183HaTh onpenesieHNe BHEIIHETO yTJiia
TPEYTrOJIbHHUKA U I0Ka3bIBaTh TEOPEMY O BHELTHEM
yIiie TPEYroJbHUKA
7.1.1.191pUMeHSTh TEOpEMY O BHEILIHEM YTJIE
TPEYrOJIbHUKA
Hepasenctso 7.1.1.203HaTh COOTHOIIEHUE MEXIYy CTOPOHAMHU U
TPEYroJIbHUKA yriaMyd TpEyroJbHUKA M NPUMEHATH €ro IpHu
pelIeHnn 3a1a4
7.1.3.13HaTh U IPUMEHSATH HEPABEHCTBO
TPEYroJabHUKA
[Ipu3znaku 7.1.1.2510Ka3bIBaTh NMPU3HAKU PABEHCTBA
paBeHCTBa MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
MPSIMOYTOJIBHBIX 7.1.1.26npuMeHsITh MpU3HAKHU paBeHCTBA
TPEYrOJIbHUKOB. MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB TIPU pEIICHUU
CaolicTBa 3a/1a4; Py IOMOIIH pelibe(PHOro pUCYHKA
[PSAMOYTOJIBHOTO 7.1.1.27 npuMeHsITh CBOMCTBA MPSIMOYTOJIBLHOTO
TPEYroJIbHUKA TPEYroJIbHUKA
[lepnenaukynapueie | 7.1.2.8 yCBOUTH MOHATHE NEPIEHIUKYIISPA,
MpsIMBIE. HaKJIOHHOM ¥ IPOEKIMU HAKJIOHHOU
Ilepnenaukyssip, 7.1.2.9 noka3bIBaTh U MPUMEHATH TEOPEMY O
HaKJIOHHass M €€ | eAMHCTBEHHOCTU NEPHEHANKYJIAPA K NPSIMON
MPOEKIUSA 7.1.2.10 3HaTh U IPUMEHATH CBOMCTBA
MEePIEHIUKYISIPHBIX TPSIMBIX
4 yeTBepTH

OKpy’>KHOCTb.
I'eomeTpuueckue
MOCTPOCHUS

OKpyXHOCTb, KPYT,
UX 3JIEMEHTHI U
YacCTH.
IleHTpanbHbIA yroa

7.1.1.283Hath onpeneseHus OKpYKHOCTH U Kpyra,
UX AJIEMEHTOB (LIEHTP, paAnyC, AUaMETpP, XOpAa)
7.1.1.293HaTh M T[PUMEHSTH ONpPENEICHUE U
CBOMCTBAa LEHTPAJIbHOTO YIJIA; PACIIO3HABATH IIpU
MTOMOIIH peIbe(HOTO PUCYHKA

7.1.1.30g0Ka3bIBaTh U IPUMEHATHb TEOPEMBI O
MEPIEeHIUKYJIIPHOCTU JUaMeTpa U XOpIbl
7.1.1.313HaTb onpeeneHne reoMeTpUIECKOro
MecCTa TO4EK

B3aumHoe 7.1.2.12aHanu3upoBarh CIy4ad B3aMMHOIO
pacIoIoKeHue PacroJIoKeHus IPSIMON U OKPY>KHOCTH, ABYX
psAMOU U OKpY>KHOCTEHN

OKPYKHOCTH.

B3anmuoe

pacrojoKeHue IByX

OKPYXHOCTEH

Kacarenpnas K | 7.1.2.113HaTh onpenesieHus: KacaTeIbHOU U
OKPYXHOCTH. CEeKYILEN K OKPYKHOCTHU

CaolicTBa 7.1.2.133HaTh 1 IPUMEHATH CBOMCTBA KacaTeJIbHON
KacaTelbHBIX K | K OKpY)KHOCTH IIpH PELICHUHU 33]a4; paclo3HaBaTh
OKPYXHOCTH MIPH MIOMOIIM peIbeHOr0 pUCYHKA

OxpyKHOCTH, 7.1.2.143HaTh OnpeneIeHNs OKPYKHOCTEH,
ONKMCAaHHAsg  OKOJIO | BIIMCAHHOM B TPEYrOJIbHUK U OMKUCAHHOW OKOJIO

TPEYroJbHUKA U

TPEyroJbHUKa
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BIMCaHHAs B | 7.1.2.1500BSCHATh PacoIOKEHHUE IICHTPOB
TPEyroJIbHUK OKPY’KHOCTEH, BIIMCAHHOHN B TPEYI'OJIbHUK U
ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA
3anaun Ha | 7.1.2.16cTpouTh yroi, paBHbIM JaHHOMY,
IIOCTPOEHUE OHCCEeKTpUCY yriia, IEIUTh OTPE30K MONoJIaMm;
BBIIIOJIHATh T€OMETPUUYECKUE IIOCTPOEHUS C
MIOMOIIBI0 OPalIeBCKOTO LUPKYIIS U TMHEHKU
7.1.2.17cTpouTh CEpeANHHBIN NEPIEHAUKYIISAP K
OTpE3KY, NPAMYIO, IEPIIEHIUKYIAPHYIO K JaHHON
MIPSIMOM; BBIIIOJIHATH T€OMETPUUECKHUE TIOCTPOCHUS
C TIOMOILIBIO OpaiiyIeBCKOro MUPKYIIS U JTMHEHKN
7.1.2.18cTpouTh TPEYroJbHUK MO 3aJaHHBIM
3JIEMEHTaM; BBIIIOJIHATh T€OMETPUUECKUE
IIOCTPOEHHUSI C TOMOLIBbIO OPalIEBCKOr0 LIUPKYJIA U
JIMHEUKH
IloBTOpEHME Kypca reOMeTpHUH 7 Kilacca
2) 8kiacc:
Tabimna 2
Paznen Coneprxkanue Henu o0y4yenus
JOJITOCPOYHOTO paszena
nJiaHa JIOJITCOCPOYHOTO
JIaHa
1 yeTBepThH
IloBTOpEHME Kypca reoMeTpun 7 Kiacca
MHOroyronsHuKH. MHOroyronbHuK. 8.1.1.13HaTh onpeneseHnss MHOTOYTIOJIbHHKA,
Hccnenosanue Boimyxuibrit BBIITYKJIOT'O MHOTOYTOJIbHHUKA, 3JIEMEHTOB
YETBIPEXYTOJIbHUKOB | MHOTOYTOJIbHUK MHOTOYT'OJIbHUKA
8.1.1.2BBIBOAUTH (POPMYIIBI CYMMbI BHYTPEHHHX
YIJI0B ¥ CYMMBbI BHEIIHUX YIJIOB MHOTOYT'OJIbHUKA
[Tapannenorpamy, | 8.1.1.33HaTh onpeneneHne napauieaorpaMma
pomo, 8.1.1.4BBIBOANTH W MPUMEHSTH CBOMCTBA
IIPSIMOYTOJIBHUIK, napaujienorpamMmma
KBaJpar, ux | 8.1.1.5BBIBOANUTH U NPUMEHSATH IPU3HAKU
CBOICTBa U | mapasuiesnorpaMma
MPU3HAKU 8.1.1.63HaTh omnpeaeeHns MPSMOYTOIbHUKA, poMba
Y KBaJparta, BHIBOAUTH UX CBOMCTBA U MPU3HAKU
2 4eTBEPTh
MHOroyrojabHUKH. Teopema Paneca. 8.1.1.730atb U npuMeHATh Teopemy Daneca
Uccnenosanue [Tponopumonanehsl | 8.1.1.83HaTh U MPUMEHATH TEOPEMY O
YETHIPEXYTOJBbHUKOB | € OTPE3KHU IIPONIOPLIMOHAJIBHBIX OTPE3Kax
8.1.1.9 nenuth OTpE30K HA NPaBHBIX YacCTEH C
MTOMOUIBIO HUPKYJIS U JTUHENKN
8.1.1.10cTponTh NPONOPIMOHAIBHBIE OTPE3KU
Tpaneuus, Buasl u | 8.1.1.113HaTh onpeneneHune, BUAbBI U CBOHCTBA
cBoiictBa. CpenHue | Tpanenuu
nuHuM Tpaneruu U | 8.1.1.1210ka3pIBaTh U IPUMEHSTH CBOWCTBO CpEAHEN
TPEyroJbHHKA. JUHUH TPEYroJbHUKA
8.1.1.13 1oka3pIBaTh U NPUMEHITH CBOMCTBO CpeHEN
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‘ JIMHWUHA TpalliCliun

3 yeTBepTH

MHOTroyroiabHUKH. 3ameyaTeabHbIC 8.1.3.13HaTh U IPUMEHSTH CBOMCTBA MEIMAH,
UccnenoBanue TOUYKH OUCCEKTPHUC, BHICOT M CEPETUHHBIX
YEThIPEXYTOJIbHUKOB | TPEYTOJIbHUKA NEPIEeHANKYIIIPOB K CTOPOHAM TPEYTOJbHUKA
CooTHoteHust Tpuronomerpuuec | 8.1.3.23HaTh ompeneNeHUs CHUHYCa, KOCHHYcCA,
MEXy CTOPOHAMHU U | KH€ (YHKLUUY | TAHT€HCA M KOTaHIeHCa YIJIOB 4epe3 OTHOIIECHUS
yriamu OCTPOro yrjia B | CTOPOH B IpSIMOYTOJIBHOM TPEYroJbHUKE; 3HATh
IPSAMOYTOJIBHOTO IPSIMOYTOJIbHOM IpaBUja 3allUCM  3HAaKOB CHUHYCA, KOCHHYCA,
TpEeYrojbHUKa TPEYTOJIbHUKE. TaHreHCa, KOTAHIeHCAa pPEIbePHO — TOUYCHHBIM
Teopema mpudToMm (1o cucteme bpaiins)
[Mudaropa 8.1.3.3moka3bIBaTh ¥ MPUMEHSTH Teopemy [ludaropa
8.1.3.410Kka3bIBaTh U IPUMEHSTH CBOMCTBA BHICOTHI B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE, OMYIIIEHHON U3
BEPLIMHBI IPSIMOT'O YIJIa HA TUIIOTEHY3Y
OcHOBHbIE 8.1.3.9 BeBOIUTH (hopMyITy
TPUTOHOMETPHYECK | sin’ & + cos®a =1 cnons3ys Teopemy Hudaropa
HE€ TOXKIECTBA U IIPUMEHATH [IPU PELICHUU 3a1a4
8.1.3.10BBIBOIUTH U IPUMEHSATH OCHOBHBIE
TPUTOHOMETPUUECKUE TOKIECTB
8.1.3.113HaTh U IPUMEHATH B3aUMOCBS3b MEXKIY
CHUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM
yrios o u (90%-a;
8.1.3.12HaxoauTh 3HAUEHUS
sina ,coso,tgau ctga Mo JaHHOMY 3HAYECHUIO
OJIHOTO M3 HUX
8.1.3.5¢cTpouTh yroja no U3BECTHOMY 3HAUEHUIO €TI0
CUHYCa, KOCUHYCA, TAHI'€HCA UM KOTAHI'€HCAa;
BBINOJIHATh T€OMETPUUECKHE TIOCTPOCHHUSI C
ITOMOIIbI0 OPalIeBCKOTO LIUPKYIISI U TMHEUKHU
Pewenue 8.1.3.6ncnosb30BaTh NPSIMOYTOJIBHBIN TPEYTOJIBHUK
MPSIMOYTOJIBHBIX JUIS BBIBOJ/Ia 3HAYEHUI CHHYCa, KOCUHYCA, TAHT€HCa
TPEYrOJIbBHUKOB u kotanrenca yrinos 30°, 45°, 60°
4 yeTBepTH
CootHomeHus Pewenue 8.1.3.71puMeHATh 3HaUE€HUsI CUHYCa, KOCHHYCA,
MEXJly CTOPOHAMH U | MPSMOYTOJIbHBIX TanreHca u kotanrenca yrinos 30°, 45°, 60° s
yriamu TPEYrOJIbHUKOB HaXO0XACHUS IIEMEHTOB IPSIMOYTOJILHOTO
IPSIMOYTOJIBHOTO TpeyrojabHUKa
TPEYroJIbHUKA 8.1.3.8Hax0UTh CTOPOHBI U YIJIBI IPSIMOYTOJIBHOTO

TPEYroJIbHUKA 110 IBYM 3aJaHHBIM 3JICMCHTAM

[loBTOpEHME Kypca reoMeTpuus Kiiacca

3) 9 knacc:
Tabimna 3
Paznen Copnepxanue Henu o0yyenus
JIOJITOCPOYHOTO paznena
I1aHa JIOJITOCPOYHOTO
TTaHa

1 yeTBepTH
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[ToBTOpEeHMe Kypca reoMeTpuu 8 Kiacca

[Tnomanu [Tnomane ¢urypsr u | 9.1.3.13HaTh onpeneneHue IO
ee CBOicTBa MHOT'OYTOJIbHUKA U €€ CBOICTBa
9.1.3.23HaTh OnpeIeNeHNs PaBHOBEIUKUX U
PaBHOCOCTABJIEHHBIX (UTYD
[Tnomann 9.1.3.3BBIBOANUTH ¥ MPUMEHATH (POPMYJIIBI TUTOIIAH
4eThIpEXYTOJbHUKOB | MapajuiesiorpaMMa, pomoa
U TPEYTOJIbHUKOB 9.1.3.4BBIBOANTH ¥ IPUMEHSATH (POPMYJIIBI TUTOIIAH
TPEyrojJbHUKa
9.1.3.5BBIBOANUTH ¥ IPUMEHSATH (POPMYJIIBI TUTOIIAH
Tpanenuu
2 4yeTBEPTh
[IpssmoyronbHas Meton  koopauHar | 9.1.3.6 BBIYMCIATH PACCTOSTHUE MEKIY ABYMSI
cucreMa Ha MJIOCKOCTH TOYKaMH Ha IUIOCKOCTH 110 UX KOOPJMHATAM
KOOpJMHAT Ha 9.1.3.7 HaxoIUTh KOOPAUHATHI CEPEIUHBI OTPE3KA
IJIOCKOCTH 9.1.3.8 HaX0AUTH KOOPAUHATHI TOUKH, ACIAIICH

OTPE30K B 33JJAHHOM OTHOIICHUH
9.1.3.9 3HaTh ypaBHEHHE OKPYKHOCTH C LIECHTPOM B
Touke (a,b) u paguycom r:

(x—a)>+ (y—b)? =r?

9.1.3.10cTpouTh OKPYKHOCTB 110 33JaHHOMY
YpaBHEHUIO

9.1.3.113anuckiBaTh 00IIee ypaBHEHUE MPSIMOI U
ypaBHEHUE TIPSIMOM, MPOXOAIIEH Yepes J1Be
3aJJaHHbIE TOYKMU:

X—Xq

ax+by+c=0——= ﬂ; 3HaTh MMpaBuiIa
X2—X1 Y2=Yy1

3aMUCH YYpaBHEHUS MPSAMON perabepHO — TOUeUHOU
cuctembl o0o3HaueHuit JI.bpaitns

Perienne TeKCTOBBIX
3a71a4

9.1.3.12pemenne nmpocTenmux 3aaay B
KOOpJMHATAaX;

3 4yeTBepTh
Bexkrops! Ha Bekrop.  /[eiictBus | 9.1.4.13HaTh OIpeeIcHUs BEKTOpA,
IUIOCKOCTH HaJl BEKTOpPaMH. | KOJUIMHEAPHBIX BEKTOPOB, DPAaBHBIX BEKTOPOB,
KonnuHeapHble W | HyJ€BOTO BEKTOpPAa, €AMHUYHOIO BEKTOPA U JUTMHbI
HEKOJJIMHEapHbIe BEKTOpa; 3HATh MpaBUjia 3alMCU3HAKOB BEKTOPA,
BEKTOPBI COHAIIPaBJICHHOCTH,

MIPOTHBONOJIOKHOHANPABICHHOCTUPENbE(YHO —
TOYEUHBIM HIPpUPTOM (110 cucteme bpaiiss)
9.1.4.23HaTh U TPUMEHSTH MTPABHIIA CIIOKEHUS
BEKTOPOB U YMHOKEHHSI BEKTOPA Ha YUCIIO
9.1.4.3npuMEHATH YCIOBUE KOJUTMHEAPHOCTH
BEKTOpPOB

9.1.4.4packnanpiBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM

9.1.4.53HaTh onpenesieHue yria Mexay AByMs
BEKTOpaMHU

9.1.4.6Hax0MUTh CKAISIPHOE ITPOU3BEIICHUE
BEKTOpPOB

9.1.4.7pemath 3a/1a4i BEKTOPHBIM METOJIOM




30

Koopaunatsi 9.1.3.13 HaxoIUTh KOOPAUHATHI BEKTOpA
BekTopa. Jledictus | 9.1.3.14 HaxoauTh JJIMHY BEKTOpa
Hajg BekTOopaMu, | 9.1.3.15 BBINOJHATE AEHCTBUS HAJl BEKTOPaMU B
3amMCcaHHbIMU B | KOOpJMHATAX
KOOPJMHATHOM
dbopme
IIpumenenue 9.1.4.8 npuMEHATh BEKTOPHI K PEILICHUIO 33124
BEKTOPOB K
peIIeHuIo 3a/1a4
4 yeTBepTH
BexkTopsl Ha Koopaunarst 9.1.3.16 3HaTh ¥ NPUMEHSATH CKAISIPHOE
IIJIOCKOCTH BEeKTOpa. /JlelcTBHs | MPOU3BEIECHUE BEKTOPOB U €r0 CBOKWCTBA
HaJ BekTOpaMH, | 9.1.3.17 BBIYUCIATH YroJl MEKIY BEKTOPAMHU
3amMCcaHHBIMU B
KOOPJMHATHOMN
dbopme
IToBTOpeHue kypcareomerpuu 9xiacca
4) 10 kacc:
Tabimna 4
Paznen Conepxxanue
JIOJITOCPOYHOTO paszznena Ienn oGyueHms
r1aHa JOJITOCPOYHOTO
IIaHa
1 yeTBepTH
IToBTOpeHue kypcareomerpuu 9xiacca
[TpeobpazoBanus Jemxkenue u ero | 10.1.4.13HaTh BUBI, KOMIIO3UILIMH JBUKSHHH 1 UX
IIJIOCKOCTH CBOMCTBA CBOMCTBA
10.1.4.2ctpouth 006pa3sl GUryp Npu CUMMETPUSX,
napajuiesIbHOM IepeHoce, IOBOPOTe
10.1.4.3pemats 3aga4n ¢ IPUMEHEHUEM
peoOpa3oBaHM MIIOCKOCTH
I'omorerns u  ee | 10.1.4.431aTh onpenesieHne U CBONWCTBAa TOMOTETUN
CBOMCTBA 10.1.4.5cTpouts 00pa3sl pa3uuHbIX GUTYp IIPU
TOMOTETHH; Ha OCHOBE NIPEICTABICHUS, OOBICHUTH
pacnosoKeHue oJuHaKoBbIX Guryp ¢ neHrpom (0);
peoOpa3oBaHue IOCKOCTH
[TogoGubie ¢urypsl | 10.1.4.63HaTh OnpeeieHne U CBOMCTBA MOJO00OHBIX
U HUX  CBOWcTBa. | GuUryp
[Tpusnaku noao0us
TPEYTrOJIbHUKOB
2 4eTBEPTH
[IpeobpazoBanms [TogoGubie  ¢urypsr | 10.1.4.73HaTh U IPUMEHATH MPU3HAKH TTOTO0US
MJIOCKOCTH U UX  CBOWCTBA. | TPEYrOJbHUKOB
[Tpusnaku momo6wus | 10.1.4.83HaTh U IPUMEHATH MOI00ME
TPEYTrOJIbHUKOB MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

10.1.4.93HaTh ¥ IPUMEHATH CBOWCTBO
OUCCEKTPUCHI TPEYTOJIbHUKA
10.1.4.1031aTh (hOpMYTy 3aBUCUMOCTH MEKITY
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TJTOIIAISIMH TTOJO0OHBIX PUTYpP B KO3PDUITHEHTOM
110100151

Penrenue
TPEYTOJIbHUKOB

Penrenue
TPEYTOJIbHUKOB

10.1.3.13HaTh 1 TPUMEHSTH TEOPEMY KOCHHYCOB

YCTBCPTH

Pemenue
TPEYroJbHUKOB

Pemenune
TPEYroJIbHUKOB

10.1.3.23HaTh U IPUMEHATH TEOPEMY CUHYCOB
10.1.3.33HaTh ¥ MPUMEHSITH (POPMYITBI TIIOIIATN
BIIMCAHHOTO TPEYrojbHUKa (S = i—t;:, raea,b,c-
CTOPOHBI TPEYIoJIbHUKA, R-paanyc onucanHoOu
OKPY’KHOCTH ), IUIOIIAAHN ONUCAHHOTO
MHOT'OYTI'OJIbHUKA

(S = pr,rae r — paguyc BIMCAaHHOW OKPYXHOCTH,
p - HOJIyIepUMeTp MHOTOYTOJIbHUKA)

10.1.3.43HaTh ¥ IPUMEHSATH (POPMYIIBI JUIS
HaXO0XICHUS pasinyca OKPYKHOCTH, UCIIONb3YsI
IUIOLIA/I BIIMCAHHBIX M OMMCAHHBIX
TPEYrOJIbHUKOB

10.1.3.5npuMeHSTh TEOPEMBI CUHYCOB U KOCUHYCOB
JUIsl PEILICHUS] TPEYTOJIbHUKOB M ITPUKJIAIHBIX 3a1a4

4

YETBEPTH

OKpy’>KHOCTb.
MHOroyrojapHUKH

OKpyXHOCTb U KpYT.
Jnuna YT H.
[Inomann Kpyra,
CEKTOpA M CErMEHTA

10.1.1.1BBIBOAUTH U PUMEHSATH (GOPMYIY IITHHBI
JyTu

10.1.1.2BBIBOAUTD U MPUMEHSATH (HOPMYITY
IUIOIIAHN CEKTOpa, CErMEHTa

10.1.1.33HaTh onpeaesneHue BIMCAHHOTO YIJIa U
€ro CBOMCTBA

10.1.1.438aTh U IPUMEHATH TEOPEMBI O
MIPOINOPLIMOHAIBHOCTH OTPE3KOB B KpyTe

IIpaBunbHbBIE
MHOTOYTOJIbHUKH,
HUX CBOWCTBA U
CHUMMETPUU

10.1.2.13HaTh U IPUMEHATH CBOICTBA U IPU3HAKU
BIIMCAHHBIX U ONMUCAHHBIX YETHIPEXYTOJILHUKOB
10.1.2.23HaTh onpenesieHne U CBOWCTBA
MIPaBUWJIBHBIX MHOTOYTOJIbHUKOB

10.1.2.3 cTpouTh NpaBUIbHBIE MHOTOYTOJIbHUKU;
MPUMEHSTDH ClielUalbHbIE MPUCIIOCOOICHUS IS
penbedHOro YepyeHus

10.1.2.43HaTh U IPUMEHATD CBSA3b MEXKIY
paguycaMu BIIMCAHHOM U ONMCAHHOU OKPY>KHOCTEN
MIPaBHWJIBHOI'O MHOTOYTOJIbHUKA

10.1.2.53HaTh ¥ IPUMEHATH (HOPMYIIHI,
CBSI3BIBAIOIIME CTOPOHBI, IEPUMETP, MJIOLIAAb
IIPaBWJIBHOI'O MHOTOYTOJIbHUKA U PaJInyChl
BIIMCAHHOW M OMKMCAaHHON OKPYKHOCTEH
IIPaBHWJIBHOI'O MHOTOYT OJIbHUKA

10.1.2.63HaTh ¥ IPUMEHATH CBOWCTBA MEIUAH
TPEYroJabHUKa

10.1.4.113HaTh CUMMETPUH MPABUITBHBIX
MHOT'OYT'OJIbHUKOB

IToBTOpenne kypcareomerpun 7-10 kiraccoB
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