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IHosicuuTennLHAA 3aIHCKA

PaGouas nporpamma ydeOHoro npeamera «I'eomeTpusi » pazpaboTaHa B COOTBETCTBUU C
TpeboBanusiMu DefepanbHOrO TOCYAAPCTBEHHOTO OOPa30BATEIbHOTO CTaHJApTa OCHOBHOTO
oOmiero oOpa3oBaHus (YTBEpXk/IeH NpUKa3oM MuHHCTEpCTBa 00pa3oBaHus 001IEero U mpodeccu-
oHaybHOTO 00pazoBanus PD ot 17.12.2010 r. Ne 1897), B penakiuu npukasza ot 24 12.2014, Ha
OCHOBe TpeOOBaHMI K pe3ynbraTtam ocBoeHHst OCHOBHOM 00pa30BaTeNbHON MPOTrPaMMBbl OCHOB-
HoTO 0obOmIero oopazoBanus (naiee - OOIT OOO0), ¢ yuéTom MpUMEPHON MPOrPaMMBI 110 MaTeMa-
THKEe U 5-9 Kilaccax, aBTOpckoil mporpammel «I'eomerpus 7-9 kiaccbl» (cocraButens T.A.

BypMmuctpoBa), ¢ y4eToM OCHOBHBIX HAIlPaBJICHHI MMPOrpaMM, BKIIOUEHHBIX B CTpyKTYpy OOIT
000 MOY «COHI Nel7».

JlanHas mporpaMma agpecoBaHa ydamumcst 7-9 Ki1accos.
N3ydenne MareMaTUKU B OCHOBHOM IIKOJIE HAIIPABJIECHO HA JOCTUKEHUE CJACAYIOIIMX Lesei:

6 HANPAGIeHUU TUYHOCIHO20 PA3GUMUL.

%+ (opMUpOBaHKE NPEICTABICHUI O MATEMATUKE KK YaCTH OOIIEYETIOBEYECKOM KYIbTYPHI,
0 3HAYMMOCTH MAaTCMAaTUKHU B Pa3BUTUN HUBUJIN3allUH 1 COBPEMCHHOI'O O6HICCTBa;

% DPasBUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIILIEHUS, KyJIbTYPbl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

%+ (hOpMUPOBAHKME UHTEIUIEKTYAIBHON YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIMTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIUX M3 O6I)II[€HHOFO OIIbITA,

% BOCIHMTAHHME KAYECTB JIMIHOCTH, 00ECTICYMBAIOIIMX COLUAIBHYIO MOOMILHOCTD,
CHOCOOHOCTD IMPUHUMATL CAMOCTOATCIIbHBIC PCIICHM,

%+ (hopMUpOBaHKE KAYECTB MBIILICHHS, HEOOXOUMBIX JUIS /Il TAllUK B COBPEMEHHOM
MH(}OPMallMOHHOM OOIIECTBE;

% pasBUTHE MHTEPECA K MATEMATHYECKOMY TBOPUYECTBY M MATEMATHYECKUX CIIOCOOHOCTEN;

6 MemanpeomMenHoM HanpPaeieHul .

% pa3BUTHE IPEICTABICHUI 0 MATEMATHKE KaK (POPME ONMUCAHUS U METOIE MO3HAHUS
JENCTBUTENLHOCTH, CO3/IaHNE YCTIOBHM JIsl MPUOOPETeHUS NTEPBOHAYAIBHOTO OIBITa
MaTeMaTU4YeCKOT0 MOJICITUPOBAHMS;

%+ (hopMHUpoOBaHKE OOIIUX CIIOCOOOB UHTEIEKTYATBHOMN AEATENLHOCTH, XapaKTEPHBIX IS
MaTEeMaTUKH U SBJISIOMIUXCS OCHOBOW IMO3HABATEIHHON KYJIbTYpPbI, 3HAUUMOU JJIS Pa3InYHBIX
cdep YenoBeYeCKOM e TENbHOCTH;

6 NpeOMemHOM HAnPagIeHuu:

% OBJAJCHHE MATEMaTUYECKUMH 3HAHUSAMH U YMEHUAMH, HEOOXOMMBIMH IS
MPOJIOHKEHUSI 00pa30BaHUsl, H3yYEHUS] CMEKHBIX AUCIUILINH, IPUMEHEHHS B IOBCEHEBHOM
KU3HH;

% cosganve QyHIaMEHTa Ul MATEMAaTHIYECKOTO Pa3BUTHS, (POPMHUPOBAHUSA MEXAHU3MOB
MBIIUIEHUS, XapaKTEPHBIX JIJII MATEMAaTUYECKOM AESTEIbHOCTH;

O0mas xapakrepucTuka yueOHoro npeamera « I'eomerpus»

B Kkypce reomerpum YCIOBHO MOXHO BBIIEIUTH CIEAYIOIIME COJAEP)KATEIbHBIE JIMHUHU:
HarJsiiHasi TeOMeTpUsl, TeoMeTpuyecKkue (PUrypol, I3MepeHne reOMeTPUIECKUX BEIUYUH, KOOP-
JMHATBI, BEKTOPBI, JOTUKA U MHOXKECTBA, T€OMETPUS B HCTOPUYECKOM Pa3BUTHUHU.

Copnepxanue nuauu «HarnsgHas reoMmeTpus» CrocoOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX
IIPEJICTaBICHUN yJaluXxcs B paMKaxX U3y4eHHsl INITaHUMETPUU.



Copnepxanue nmunuil «I'eomerpuueckue Guryps» u «M3mMepeHne reoMeTpuYeCKUX BETHUUHY
HalleJICHO Ha TIOJYYeHHE KOHKPETHBIX 3HAHUH O reOMETPHUYECKON (PUType KaKk BaKHEWIeH Ma-
TEMaTUYECKOM MOJIENM JUIsl ONUCAHHUS OKpyskarouero mupa. CHCTeMaTH4ecKoe H3Yy4YeHHE
CBOWCTB I'€OMETPHUECKUX (UIYyp TO3BOJUT Pa3BUTh JIOTUYECKOE MBIIICHUE U IOKa3aTh MpU-
MEHEHHE JTUX CBOMCTB IIPHU PELICHUH 3a/1a4 BBIYMCIMTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa,
a TaKKe MPaKTUYECKUX.

Copnepxanue munuil «»Koopannatel» 1 «BeKTOpbl» B 3HAYUTEIHHON CTENIEHU HECET B cebe
MEXIPEAMETHBIE 3HaHUSA, KOTOPbIE HAXOAAT IPUMEHEHUE KaK B Pa3JINYHBIX MAaTEMaTHYECKHUX
JUCLHUIIIIMHAX, TAK U B CMEXKHBIX IIPEIMETAX.

IIpencraBneHHbi B JIMHUAN «JIOrMKa U MHOXKECTBa» MaTepHal NPEUMYIIECTBEHHO U3y4aeT-
Csl IPU pacCCMOTPEHUM Pa3IMUHBbIX BUAOB Kypca. COOTBETCTBYIOIMI MaTepua HalelIeH Ha Ma-
TEMaTUYEeCKOe pPa3BUTHE ydalluxcs, (GOPMUPOBAHHUE Y HUX TOYHO, CKATO U SICHO M3JaraTb MbIC-
JIY B yCTHOU U ITMCBMEHHOU PEYH.

Jluansa  «MareMaTHKa B UCTOPUYECKOM Pa3BUTUM»  NpeAHa3HayeHa A (popMUpOBaHUS
IPEJCTaBICHU O TeOMETPUM KaK 4YacTU YEJOBEUECKOM KYJbTYpbl, Ul OOLIEro pa3BUTHS
HIKOJIBHUKOB, JIJIsl CO3aHUs KYJIbTYPHO-UCTOPHUUECKON Cpe/ibl 00yUEeHHUSI.

MecTo y4eOHOr0 npeaMera B y4eOHOM ILIaHe

Kypc «'eomerpusi» BXOAUT B MPEAMETHYIO 001acTh «Martemartuka u mHpopMaTHKay.

CornacHo yuebHomy turany MOY «COIL Nel7» Ha u3ydeHHE TE€OMETPUM  OTBOJIUTCSA 2
y4eOHBIX Yaca B HECIIIO.

OO6muii 06beM y4eOHOTO BPEMEHH 10 I'oJiaM 00y4eHHUsI COCTaBIISIET:

7 x1acc 8 Kmacc 9 kiacc BCETO
Komnuuectso 35 36 34 105
y4eOHBIX HEeJIeNb
KommuectBo 2 2 2 6
4acoB B HEJEINIO
KommuectBo 70 72 68 210
YacoB B I'0JJ

C yuderoMm nepuoja rocy1apcTBEHHON UTOIOBOM aTTecTaliy o o0pa3oBaTeabHbIM IPOrpaM-
MaMm obuiero oOpa3oBaHus B 8,9 kiaccax nepepacrpesieleHo KOJIMYecTBO yUeOHbIX Heleb. B
CBSI3M C 9TUM JIONIOJHUTENbHAs yueOHas Hezlels B 8 Kilacce OTBOAUTCS Ha IOBTOPEHHE U CUCTe-
MaTH3allMI0 MaTepHuaja Mo TeMaM, BBI3bIBAIOIIMM HauOoJIbIlee 3aTpyJHEHUE Y yUaIluXCs.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUSA Y4eOHOr0 mpeaMera

MaremaTtnueckoe 00pa3oBaHue UTPAeT BXKHYIO POJIb KaK B IPAKTUYECKOH, TaK U B JYXOBHOU
KHM3HM oO1ecTBa. [IpakTrueckas CTOpOHa MaTeMaTHYECKOro 00pa3oBaHMs CBsI3aHa ¢ (POPMUPO-
BaHMEM CIIOCOOOB JAEATENbHOCTH, JYXOBHAas — C HMHTEJIEKTyalbHBIM pa3BUTHEM YEJIOBEKa,
dbopMupoBaHHEM XapakTepa U 001Iel KyIbTYypHI.

be3 6a3oBoif MaTeMaTHUECKON MOJITOTOBKH HEBO3MOXHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM. B 1IKojie reoMeTpusi CIyKUT OMOPHBIM MPEIMETOM I U3YUYEHHS] CMEXHBIX JIHC-
UIITHH. /{71 ®KU3HE B COBPEMEHHOM OOIIIECTBE BAXKHBIM sABIIsieTCS (pOpMUpOBaHUE MaTeMaTHye-
CKOT'O CTHJIS MBIIIJIEHUS, TPOSBIISIONIETOCs] B ONpeeIeHHbIX YMCTBEHHbBIX HaBbIKaxX. Bemymias
pOJIb MPUHAJIEKUT T€OMETPUHN B Pa3BUTHH IIPOCTPAHCTBEHHBIX MIPEICTABICHUM U JIOTUYECKOTO
MBILUICHHUS y4YaIUXCS.

OOydeHue reoMeTpuu Pa3BUBAET y YYAIIUXCSl YMEHHE BbIPAXXKaTh CBOU MBICIH TOYHO, CHKATO
U sicHO. M3y4ueHre MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHIO YEJIOBEKa, TOHUMa-
HUIO KpacoThl M M3AIIECTBA MAaTEMaTHYECKUX PACCYXACHHUH, BOCIPHUATHIO I€OMETPUYECKHUX
(bopM, yCBOSHHIO UJIEH CUMMETPHH.



I/ICTOpI/I}I Pa3BUTUA MATCMATUYCCKOTI'O 3HAHUA NACT BO3MOXKHOCTL IMOIIOJIHUTH 3arac UCTopu-
KO-HAay4YHBIX 3HAHUH NIKOJILHUKOB, CHOPMHUPOBATh y HUX HPEICTABICHUS O MAaTEMaTHKE KaK 4a-
CTH OOLIEYEIIOBEUECKON KYJIBTYpPHI.

JInuHOCTHBIE, MeTANIPeIMETHBIE U NPeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI YU4€OHOI 0
npeamera ""I'eomerpus’.

[IporpaMma mo3BoJsieT JOOMBATHCS CIEAYIOUIMX PE3ylIbTaTOB OCBOCHHS 00pa30BaTEIbHOMN
POTpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHus:

JAUYHOCIHbLE:

1) dbopMupoBaHKs OTBETCTBEHHOT'O OTHOIICHHSI K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00y4a-
IOIIUXCS K CaMOPA3BUTHUIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBALMHU K OOYYEHUIO U IO3Ha-
HUIO;

2) ¢opMupoBaHHS KOMMYHHUKAaTHMBHOW KOMIIETEHTHOCTH B OOIIEHUHM M COTPYIHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMU M MIAAIUMH B 00pa3oBaTeIbHON, y4eOHO-HCCIIE0BATENbCKOM,
TBOPUYECKOHN U IPYrUX BUOAX JESTEIbHOCTH;

3) yMeHus SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW M NMCbMEHHOW pedu, MOHU-
MaThb CMBICJI TIOCTAaBJIEHHOW 3aJlauM, BbICTpAauBaTh ApPryMEHTAIUIO, NPUBOJAUTH IPUMEPHI U
KOHTPIPUMEDHI;

4) KpUTUYHOCTU MBILUIEHUS], YMEHHS PacliO3HABaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUSI,
OTJIMYaTh TUIOTE3Y OT (PaKTa;

5) KpeaTUBHOCTH MBIIIJICHUS, HHULUATUBBI, HAXOIUYMBOCTH, AKTUBHOCTHU MPU PELIEHUH I'€OMET-
PHUECKHUX 3a]ay;

6) yMEHHS KOHTPOJIUPOBATh MPOIECC U PE3yabTAT yUeOHON MaTeMaTHIECKOH JIeITEbHOCTH;

7) dbopMHpoBaHUS CIOCOOHOCTU K 3MOLIMOHAJIBHOMY BOCIPHUSATHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, PEIICHUM, PacCyKICHNH;

Memanpeomemuuvle:

1) crmocoOHOCTH CaMOCTOSITENIBHO TIAHUPOBATh Al TEPHATUBHBIE MYTH JOCTHUKEHHUS 1IeNiel, 0CO-
3HAHHO BBIOMpPATh Hanbosee A3 (HEKTUBHBIE CIIOCOOBI PEIICHUs] YIEOHBIX U TTO3HABATEIbHBIX 3a-
nau;

2) yMEHHSI OCYIIECTBIIATH KOHTPOJIb IO 00pa3ily ¥ BHOCHUTh HEOOXOUMbIE KOPPEKTHBHI,

3) crOCOOHOCTH aJeKBATHO OIIEHUBATh MPABUIBLHOCTH WU OMMOOYHOCTD BBIITOJIHEHUS YI€OHOM
3a/1aud, €€ OOBEKTHUBHYIO TPYJHOCTH U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

4) yMeHHUs yCTaHaBIMBATh TPUUNHHO-CJIEICTBEHHBIE CBS3U; CTPOUTH JIOTHUECKUE PACCYKIACHHUS,
YMO3aKJIIOUeHHS (MHAYKTUBHBIC, IEAYKTUBHBIE U 10 aHAJIOTHH) U BBIBOJIBL;

5) yMeHus co3aaBaTh, IPUMEHATH U MPEOOPa30BBHIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA, MO-
JIeTTM ¥l CXEMBI JIJIA PEIICHHS y4eOHBIX U TT03HABATEIbHBIX 337124,

6) pa3BUTHS CIIOCOOHOCTH OPTaHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATENb-
HOCTh C YYUTEJIEM M CBEPCTHHKAMU: OMPEACISATH eI, pacpeaessTh GYHKIIUA U POJIU y4acT-
HUKOB, B3aUMO/ICCTBOBATh M HAXOJIUTh OOIIHME CIOCOOBI pabOThl; YMEHUsI paboTaTh B TPYIIIE:
HaxOJIUTh OOIIee peleHrne U pa3peniaTh KOHQIMKTH HA OCHOBE COTJIACOBAHUS MTO3UIIMHA U y4€Ta
WHTEPECOB; CIYIIATh NapTHEPA; POPMYITUPOBAThH, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHE;
7) bopMupoBaHUS U pa3BUTHE YUEOHOUW M OOIIETIOIH30BATEILCKOM KOMIIETEHTHOCTH B 00J1aCcTH
UCIIOJIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

8) mepBOHAYAILHOTO TPECTaBICHUS 00 HUIEIX U O METOJaX MATeMAaTHKU Kak 00 YHUBEpCaTb-
HOM $I3bIKE€ HAYKH U TEXHUKH, O CPEICTBE MOJEIUPOBAHUS SIBJICHUIN U MIPOLIECCOB;

9) pa3BUTHS CTOCOOHOCTH BHIETh MaTEMaTUUYECKYIO 33/1ady B IPYTUX JUCIHMIUINHAX, B OKPYyXKa-
IOILIEH JKU3HU;



10) yMeHUsI HaXOAWTH B PA3JIMYHBIX MCTOUYHHKAX MH(POPMAIUIO, HEOOXOAUMYIO ISl pEIICHUS
MaTeMaTHYeCKuX MpoOieM, U MPeJICTaBIATh €€ B MOHATHOM (opMme; NPUHUMATh pEIIEeHHE B
YCIIOBHSAX HETIOJHON M MU30BITOUYHOM, TOYHOH U BEPOSITHOCTHOM MH(pOpMAIINH;

11) ymeHus moHMMaTh M MCIIOJIb30BaThb MAaTEMaTHUECKUE CPEICTBA HAIJISIIHOCTU (PUCYHKH,
YEepTEKH, CXEMBI U JIp.) AJI WLTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

12) ymeHus BbIIBUTATh TUIIOTE3bl IPU PELICHUH YUYE€OHBIX 337a4 U IOHUMAHUsA HEOOXOJUMOCTH
UX IPOBEPKY;

13) noHUMaHMsI CyIIHOCTH QITOPUTMUYECKUX MPEIINUCAHUN U yMEHUS JIeHiCTBOBAaTh B COOTBET-
CTBHH C IPEIJIOKEHHBIM AJITOPUTMOM;

14) ymeHMsI cCaMOCTOSITENIHO CTAaBUTh 1I€JIM, BBIOMPATh M CO3/1aBaTh aJTOPUTMBI JUIsSl PELICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIeM;

15) ciocoGHOCTH MIIaHUPOBATh U OCYILECTBIIATh JESTEIbHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a-
Jla4 UCCIIE0BATEIBLCKOIO XapaKkTepa;

npeomemmbole:

1) oBnazeHusi 0A30BBIM MOHATHIHBIM aapaToM MO0 OCHOBHBIM pasjieiiaM COACP)KaHUs; Mpe/-
CTaBJICHUS 00 OCHOBHBIX M3y4aeMbIX TMOHSTHUSAX (YUCIIO, TeoMeTprudeckas Gurypa, BEKTop, Ko-
OpIMHATHI) KaK BaKHEHIIMX MAaTEMaTHYECKMX MOJENSX, MO3BOJISIONINX OMUCHIBATH U M3y4aTh
peabHbIC MPOIECCHI U SABJICHHUS;

2) yMeHus paboTaTh C reOMETPUYECKUM TEKCTOM (aHAJTH3UPOBATH, U3BJIEKATH HEOOXOAUMYIO
nH(OpMaIKIO), TOUHO M TPAMOTHO BBIPAKAaTh CBOW MBICIM B YCTHOM U MUCBMEHHOWU peUd C
MPUMEHEHHE MaTeMaTH4YeCKOW TEPMHHOJIOTHH UM CHMBOJIUKH, MCIOJIb30BaTh PA3IUYHBIC S3BIKU
MaTEMaTHKH, TIPOBOJIUTh KJIACCU(UKALINH, JIOTHUECKUE 000CHOBAHHMS, OKA3aTEIhCTBA MaTeMa-
TUYECKUX YTBEPKIACHMUIA;

3) oBna/ieHUS] HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHUCIICHUH;

4) oBnajieHUs T€OMETPUUYECKUM SI3bIKOM, YMEHHUS HUCIIOJIb30BAaTh €ro JJisi OMHCAHUS MPEIMETOB
OKPY’KaIOIIIET0 MHUpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U M300pa3UTEIbHBIX YMe-
HUH, IPUOOPETeHNE HABBIKOB T€OMETPUUYECKIX MTOCTPOCHHUIA;

5)ycBOEHUE CHCTEMAaTUYECKUX 3HAHUHN O TJIOCKUX (UTypax U WX CBOMCTBAX, a TAK)Ke HA HATJIsJI-
HOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TeJIaX, YMEHUE NPUMEHSITh CUCTEMAaTHUYECKUE
3HAHUS O HUX JUTSI PEHICHUsI TEOMETPUUYECKUX U TPAKTUUECKUX 3a]1a4;

6) yMeHHUsI U3MEPATh JUTMHBI OTPE3KOB, BEJIMUYMHBI YIIIOB, UCIOIB30BATh (POPMYJIBI I HAXOXK-
JIEHUS IEPUMETPOB, TUIOMIA/IeH U 00HEMOB r€OMETPUIECKUX PUTYD;

7) yMeHUsl IPUMEHATh U3YYEHHBIE MOHATHS, Pe3yabTaThl, METOABI AJISl PEIIeHHs 3a/1a4 MPaKTH-
YECKOT'0 XapakTepa W 3a/Ja4d U3 CMEXHBIX JUCIHIUIMH C MCTOJIb30BaHUEM MPU HEOOXOAMMOCTH
CIIPaBOYHBIX MaTEPUATIOB, KaJbKYIATOpPa, KOMBIOTEPA.

ITnanupyemoie pe3ynomameul uzyuenus Kypca ceomempuu 6 7-9 Knacce

Harusanas reomerpus

Buinycknuk nayuumcea:
l)pacnio3HaBaTh Ha YepTe)KaxX, PUCYHKAX, MOACIIAX U B OKPYKAIOIIIEM MUPE INIOCKUE U MPO-
CTPaHCTBEHHBIE FreOMeTpHUEcKre QUTYPBI;
2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJILHOTO Mapalie/ieUe/1a, TPABUILHONU THPAMHUIBI,
UJINHApPaA U KOHYCa,
3)omnpenensaTh Mo IMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPbI IMHEHHBIC pa3Mepbl caMOl (GUTYPBI
1 Hao0OpoT;
4)BBIYUCIIATH 00BEM MPAMOYTOJILHOTO Mapalie/ICUuIe 1a.

Buinycknuk noayuum 603moxcnocmep:
5) svruucismes 06EMbI NPOCMPAHCIBEHHBIX 2EOMEMPUUECKUX PUSYD, COCMABIEHHBIX U3 NPAMO-
V2ONbHbIX NAPANNENeNnUNe00s;
6)yenyoums u pazeums npedcmasieHusi 0 NPOCMPAHCMEEHHBIX 2EOMEMPULECKUX PuUypax;



T)npumensimos noHsMuUe pazeépmru st GbINOTHEHUS. NPAKMUYECKUX PACYEMO8.

I'eomerpuueckne purypnbi

Buvinycknuk nayuumcsa:
1)1101530BaThCSI A3BIKOM FEOMETPHH JIJIS OTMCAHUS MIPEIMETOB OKPYXKAOIIET0 MUPa U MX B3aUM-
HOTO PACIIOJIOKECHHUS;
2)pacro3HaBaTh U H300pakaTh HA YePTEXKAX U PUCYHKAX IeOMETPHUYCCKUE PUTYPHI  UX KOH(DH-
rypaiuy,
3) HaxOoAUTh 3HAYCHHUSI UTUH JTMHEHHBIX SJIEMEHTOB (DUTYP U UX OTHOIICHHUS, TPATyCHYIO MEPY
yrioB ot 0° o 180°, mpuMeHsist orpeiesieH s, CBOMCTBA M MPU3HAKU (QUTYP U UX JIEMEHTOB,
oTHomeHus GUryp (PaBEHCTBO, MO00KE, CHMMETPHUH, IOBOPOT, NMapaLICIbHBIN MEPEHOC);
4) onepupoBaTh ¢ HAYaIbHBIMH ITOHATUAMHU TPUTOHOMETPHH U BBITIOJIHSTH JIEMCHTAPHbBIC OIle-
panuu HaJl GYHKIUSMU YTIIOB;
5)perath 3a1a4m Ha JOKa3aTEIbCTBO, OMUPAsICh HA U3yYCHHBIC CBOMCTBA PUTYP U OTHOILICHHUI
MEXy HUIMH U TIPUMEHSISI U3YUYEHHBIE METOJIbI JI0KA3aTEIIbCTB;
6) pemiath HECJIOKHBIC 33]]a4 HA MIOCTPOCHUE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI TIOCTPOCHHS C
MIOMOIIIBIO ITUPKYJIS U INHCHKH,
7) pemiath NMPOCTEUIINE MIIAHUMETPUIESCKUE 33]]a4K B TIPOCTPAHCTBE.

BoinyckHuk noayuum 603mMoicHOCHb:
8)osrademv memooamu pewenust 3a0a4 Ha 8bIYUCIEHUS U OOKA3AMETbCMBEA: MemoOOM Om Npo-
MUBHO20, MEeMOOOM NOO0OUsL, MEMOOOM nepebopa 8apuanmos u Memooom 2eoMempuiecKux
Mecm mouek,
npuobpecmu onvim npumenenus aneedPAUUecKo2o u mpueOHOMEmMpU4ecKo20 annapama u
uoetl 0BUNCEHUS NPU PeUUeHUU 2eOMeMPUYECKUX 3a0ay,
10)osrnadems mpaduyuonnoi cxemotl peutenus 3a0ay Ha ROCMPOEHUe C ROMOWbIO YUPKYIS U JiU-
HelKU: aHanu3, NOCmpoerue, 00Ka3ameibCmeo U UCCiedo8aHue;
1) nayuumocs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2e0OMEMPUUECKO20 MECMA MOYeK U
Memooom noooous;
12)npuobpecmu onvim ucciedo8anus C6OUCME NAAHUMEMPULECKUX PUSYP C NOMOUWbIO KOMNb-
IOMEPHBIX NPOSPAMM,
13)npuobpecmu onvim vinonnenust npoekmos no memam «I eomempuueckue npeo6pazo8aHus.
Ha naiockocmuy, «[locmpoenue ompesxos no gpopmynes.

HN3mepenne reoMmeTpu4ecKUX BeJTUYHH

Boinycknuk nayyumcs:
1) ucronb30BaTh CBOMCTBA U3MEPEHHS JJTHH, TUIOIIAACH W YIIIOB MIPU PEIICHUH 3a/1a4 Ha
HAXO0XJICHUE JUTMHBI OTPEe3Ka, JUTMHBI OKPYKHOCTH, JUTUHBI TyTH OKPY>KHOCTH, TPATyCHON MEpPHI
yria;
2)BBIYUCIIATH IUIOIIAAN TPEYTOIBHUKOB, IPSIMOYTOJIBHUKOB, MAapaJlIeIOrPaMMOB, TPAIICIHH,
KpPYTOB U CEKTOPOB;
3) BBIYKMCIATH JUIMHY OKPYKHOCTH, [UTHHY JYTH OKPYKHOCTH;
2) BBIYHCIISITH JUTMHBI JIMHEHHBIX 2JIEMEHTOB (DUTYP M UX YTJIbI, UCIIOJB3YsI (POPMYIIBI UTMHBI OK-
PYXXKHOCTH W JUTUHBI TyTH OKPY>KHOCTH, (hOPMYJIBI TUTOIIAICH Quryp;
4) pemiath 3a1a4M Ha JIOKA3aTEILCTBO C MCIIOJIb30BaHUEM (hOPMYIT JUTHHBI OKPY>KHOCTH U JITHHBI
IYTH OKPY>KHOCTH, GOPMYII TUIOIaaen Gpuryp;
5) pemiath MpakTHYECKUE 3a/1a4H, CBI3aHHBIE C HAXO0XKJICHUEM I'eOMETPUYCCKUX BEITHMYHMH (UC-
TIOJIB3YS ITPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKHE CPEICTBA).

BoinyckHuk noayuum 603mMo0MCHOCHIb HAYYUMbCA:
6)sbiuucsime niowadu ueyp, coCmasienHblx u3z 08yX ulu 6oaee NPSIMOY2oiIbHUKO8, NAPALLEN0-
2PAMMO8, MpPey20TIbHUKO8, Kpyed U CeKmopa,
7)8bluUCIAMb NIOWAOU MHO20Y20IbHUKOS, UCHOJIb3YSL OMHOUWEHUS. PAGHOBETUKOCIU U PABHOCOC-
MAaGIeHHOCMU,
8)npuobpecmu onvim npu npumeHeHUU an2eOPAUUECKO20 U MPULOHOMEMPULECKO20 annapam u
uoeu 08UIHCEHUs NPU PeleHUU 3a0ay HA 8bIYUCTIeHUe NI0WA0ell MHO20Y20lbHUKOS.



Koopaunarsi

Buvinycknuk nayuumcsa:
1)BBIYUCIATD JJTUHY OTPE3Ka [0 KOOPIUHATAM €r0 KOHIIOB; BHIYUCIISATH KOOPIMHATHI CEPETHHBI
OTpe3Ka;
2)HMCI0JIb30BaTh KOOPIUHATHBIN METOJ JIJIsl U3YYCHHUS CBOMCTB MPSIMBIX M OKPYXHOCTEH.

BoinyckHuk noayuum 603mMo0M4cHOCHIb:
3) osnademv KOOPOUHAMHBIM MEMOOOM PeuteHUs 3a0ay HA bIYUCTICHUS U OOKA3AMEIbCMEA;
A)npuobpecmu onvim ucnoIb308AHUL KOMILIOMEPHBIX NPOCPAMM OJIs AHANUZA YACHIHBIX CIYYAes
83AUMHO20 PACNONONCEHUS OKPYHCHOCHEN U NPAMbIX,
5)npuobpecmu onvim vinonnenust npoekmos na memy «llpumenenue koopoOuHamHo20 Memooa
npu peuteHuy 3a0ay Ha GbIYUCTIeHUsT U OOKA3AMEbCIEA ).

BekTopsl

Boinycknuk nayuumes:
1) oniepupoBaTh ¢ BEKTOPAMHU: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3a1aHHBIX T€OMET-
PHYECKH, HAXOUTh BEKTOP, PAaBHBINM MPOU3BEACHUIO 33/IaHHOTO BEKTOpa Ha YUCIIO;
2) HaXOJUTh 11 BEKTOPOB, 3aaHHBIX KOOPUHATAMH: UIMHY BEKTOPA, KOOPAMHATHI CyMMBbI U
pa3HOCTH JBYX U Oosiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOPA HAa YUCIIO, PUMEHSS
IpH HEOOXOIMMOCTH COYCTATEIILHBIN, IEPEMECTUTEIBHBINA M PACTIPEICITUTEIHHBINA 3aKOHBI,
3) BBIUKCIIATH CKAISAPHOE MIPOM3BEICHNE BEKTOPOB, HAXOANUTh YTOJ MEX/Y BEKTOPaMH, yCTaHAaB-
JUBATh MEPICHIUKYISIPHOCTD MPSMBIX.

Boinycknuk nonyuum 603M0MCHOCHLb:
4) oenademv 6eKMOPHLIM MEMOOOM O/l PeULeHUS. 340aY HA BbIYUCTICHUS. U OOKA3AMENbCMEd;
5)npuobpecmu onvim vinoiHenUs NPOEKMOE HA MEMY «NPUMEHEHUE BEKMOPHO20 MEModd npu
peutenuy 3a0a4 Ha bIYUCTEHUS. U OOKA3AMENbCIEA ).

Coaep:xanue yueoHoro npeamera «I'eomerpus 7-9 kiaccoi».

Harasanas reomerpust

Harnsigaele npencraBieHrs o NPOCTPAHCTBEHHBIX (UIypax: KyO, Mapaijienenunes, npusmMa,
nupamuja, map, chepa, konyc, uunuHap. M3o0paxxenue npocrpaHcTBeHHbIX (uryp. Ilpumepst
ceyeHnid. MHororpannuku. [IpaBunbHble MHOTOrpaHHUKH. [IpuMmepsl pa3BepTOK MHOTOTpaHHM-
KOB, IMJIMH/PA U KOHYCA.

ITonsarue o6bema; equHULBI 00beMa. OOBEM NMPSMOYTOJIBHOIO Napaiesienunesa, Kyoa.

ITonsatue o paBeHcTBe Guryp. LlenTpanpHas, oceBas u 3epkajgbHas cuMMeTpuu. M3o0pakeHue
CUMMETPUYHBIX (puUryp.

I'eomerpnueckue Gurypsl.

[Tpstmble u yrubl. Touka, npsAMas, IIOCKOCcTb. OTpe30K, Jiyd. Yroa. Bunel yrnos. Beprukais-
HbIE U CMEKHBIE YIIIbl. BuccekTpuca yria.

[TapannensHble U nepecekaromuecs npsaMele. llepnenaukynsapHasle npsameie. Teopemsl 0 ma-
PAJUIETIPHOCTH M NEPIEHANKYJIAPHOCTH NpsAMbIX. [leprieHauKynsap v HakiaoHHas K npsmon. Ce-
PEAVHHBIN NIEPIIEHIUKYIISP K OTPE3KY.

I'eomerpuueckoe MecTo Todek. CBOMCTBA OUCCEKTPUCHI YIJIa U CEPEAMHHOTO MEPIEHIUKYIIpa
K OTPE3KY.

Tpeyronbauk. Beicota, Meaunana, OuccekTpuca, CpeHssi JMHUS TpeyroibHuka. PaBHoOenpen-
HbI€ U PABHOCTOPOHHHUE TPEYroJbHUKHU; CBOWCTBA M MPU3HAKU PaBHOOEAPEHHOTO TPEYroJbHHKA.
IIpu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyronapHruKa. COOTHOIIEHUS MEXIY CTO-
POHaMH U YIJIaMU TPEYTOJIbHUKA.

Cymma yrioB TpeyroyibHUKa. BHemHue yriel TpeyronbHuka. Teopema @aneca. [Tonobue tpe-
yroiabHUKOB. [Ipu3Haku monobust TpeyronsHukoB. Teopema I[ludaropa. Cunyc, Kocunyc, TaH-
T€HC, KOTAHT€HC OCTPOro yrijia MpsIMOYTOJIbHOTO TpeyrojbHuka u yrioB ot 0 go 180°; npusene-
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HUE K OCTpOMY yIiy. PelieHue nmpsMoyroibHbIX TpeyroJbHUKOB. OCHOBHOE TPUIOHOMETpHUYE-
CKO€ TOXKAECTBO. POPMYJIBI, CBS3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OJJHOTO U TOTO
ke yria. PernieHue TpeyrosbHUKOB: TEOpEMa KOCMHYCOB M TE€OpEMa CHHYCOB. 3aMedaTesbHbIe
TOYKH TPEYrOJIbHUKA.

UYersipexyroabHuk. Ilapamienorpamm, ero cBOMCTBa U NpU3HakU. IIpsaMoOyroinbHUK, KBaapar,
poMO, UX CBOMCTBA U NpU3HAKK. Tpaneuus, cpeHss JUHUSA TPaleLHH.

MHoroyronasHuK. Beinyknsle MHOroyrosibHUKM. CymMma yrioB BBIITYKJIOIO MHOI'OYTIOJIbHUKA.
ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. yra, xopaa. Cekrop, cerMeHT. LleHTpanbHbli yroJi, BIUCAHHBIM Yyro;
BEJIMYMHA BIIMCAHHOIO yria. B3auMHOe pacrnosokeHue npsiMOod U OKPY>KHOCTH, ABYX OKPYXKHO-
creil. KacarenbHast U cexymias K OKpy>KHOCTH, UX CBOICTBa. BrivcaHHble U OMMCAHHBIE MHOIO-
yrosibHUKU. OKpPYKHOCTb, BIIMCAHHAs B TPEYTOJIBHHUK, U OKPYXXHOCTb, ONHCAaHHAs OKOJIO Tpe-
yrosibHUKa. BriricaHHbIE 1 ONIMCaHHbBIE OKPYKHOCTH NPAaBUIBHOI'O MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeoOpasoBanus. Ilonsatue o paBeHcrse puryp. [lonsatue o nBUKeHUU: Oce-
Bas U IIEHTPaJbHAs CHMMETPUH, apaJIeNIbHBIN MepeHoc, moBoport. [lorsarue o mogobun dpuryp
Y TOMOTETHUH.

[TocTpoenust ¢ MoMOILIBI0 UPKYIS U JuHeHKkU. OCHOBHBIE 3a/1aud Ha MOCTPOECHUE: JeJIEHUE
OTpe3Ka I0I0JIaM; IIOCTPOEHHUE YIJIA, PABHOIO JaHHOMY; IIOCTPOEHHUE TPEYroJIbHHKA 10 TPEM
CTOpPOHAM; IOCTPOEHUE MEPIEHIUKYIIApa K MPSIMON; MOCTPOEHUE OMCCEKTPUCHI yIiia; AeJICHUE
OTpe3Ka Ha 7 paBHBIX 4acTel.

Pemenue 3agau Ha BbIYMCIIEHHUE, 10KA3aTEIbCTBO U MOCTPOEHUE C HCIIOJIb30BAHUEM CBOWCTB
M3YYEHHBIX uryp.

HN3mepenne reoMmeTpu4ecKux BeJIMYMH.

JlinHa otpeska. PaccTosHue oT TOUkM 10 IpsMOi. PaccrosiHue Mexay napajjieslbHbIMU M-
MBIMH.

IlepumeTp MHOrOYTOJIbHHKA.

JliHa OKPY>KHOCTH, YUCIIO T; JUIMHA YT OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHON LEHTPAIBHOIO YIila M JJIUHON Iyru
OKPYKHOCTH.

[Tonarue momaau miockux guryp. PaBHococTaBieHHble M paBHOBeIMKUE GUrypsl. [Inomans
npsiMoyrosibHUKa. [lnomanu mapannenorpamma, TpeyrojibHuKa U Tparneuuu. [lnomans MHOTO-
yroiapHUKa. [Inomane kpyra u miomaab cekropa. CoOOTHOLIEHHE MEXTy IJIOUIaIIMU OJOOHBIX
dburyp.

Pemienue 3a1a4 Ha BBIYMCIICHHUE U 1OKA3aTEIbCTBO C UCIOIb30BAHUEM M3YUYEHHBIX (POPMYIL.

Koopaunarsl.

VYpaBaenue npsmoi. KoopauHatel cepennHbl oTpe3ka. DopMyna paccTOSHUS MEXIY IBYMs
TOYKAMH IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopsl.

Jnuna (Moxynb) BekTopa. PaBeHcTBO BekTopoB. Komnuneapubie BekTopsl. KoopanHatel Bek-
TOpa. YMHOXEHHE BEKTOpA Ha YMCJIO, CyMMa BEKTOPOB, Pa3j0KEHUE BEKTOpPA IO IBYM HEKOJI-
JMHeapHbIM BekTopaM. CKalsipHOe MPOU3BEICHIE BEKTOPOB.

TeopeTnko-MHOXKeCTBEHHbIe MOHATHA. MHOXXECTBO, IEMEHT MHOXECTBAa. 3aJlaHUE MHO-
’KECTB MEepPEUHUCICHUEM DJIEMEHTOB, XapaKTepUCTHUYECKUM cBOHWCTBOM. CTaHnapTHbIE 0003HaUe-
HUS YMCIIOBBIX MHOXecTB. [TycToe MHOecTBO U ero o6o3nauenue. [lonmuoxkectBo. O0beIuHE-
HUE U IEPECEUECHNE MHOMXKECTB.

DJieMeHTHI JOruku. OnpeneneHue. AKCMOMBI U TeopeMbl. JlokazarenbeTBo. Jloka3aTenbecTBO
oT npotuBHoOro. Teopema, oOpatHas qaHHOU. [Ipumep u KOHTpHIpUMED.

[ToHATHE O PAaBHOCUIIBHOCTH, CJIEOBAHUH, YIIOTPEOICHHUE JTOTMUECKUX CBSA30K, eCil..., Mo..., 8
MOM U MOJILKO 6 MOM Cyyae, TOTUUECKHAE CBA3KU U, UTU.

I'eomeTpusi B ucropudyeckom paszputuu. Ot 3emuiemepust k reomerpun. [ludarop u ero
mkona. danec. Apxumen. IloctpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. TpHCEKIMs yria.
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KBanpatypa kpyra. YaBoenue ky6a. Mctopus uucna n. 3onoroe ceuenue. «Hauana» EBkimna.
JI. Biinep. H. W. JIo6aueBckuii. cTopus msaToro mocrysara.

N300peTrenne MeTona KOOPJAMHAT, NO3BOJISIOIIEIO MEPEBOAUTh F€OMETPUUECKHE OOBEKThl Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nndHbIX cUCTEM KOOPAMHAT HA INIOCKOCTH.

TemaTHuyeckoe NIIAHNPOBAHUE

I'eomerpus
I'ox oOyuenust — 1
Kaace -7
Bcero wacos — 70
KonrtponbHbIX pabot — 5
ITpomesxyrouHas arrecranus - 1
Ne | HaumeHoBaHue pa3/ieioB L O m OcHOBHBbIE BU/bI
n/n = é S y4eoHoii
§ £ | nesATenbHOCTH yyammxcs
I'naBa 1 HauanbHble reomeTpuye- 7 OO0BSACHATB, UTO TAKOE OTPE3OK, JIy4, Kakue Qury-
CKHe CBeleHHusl PBI Ha3BIBAIOTCS PAaBHBIMU, KAaK CPAaBHUBAIOTCS U
1.1 | Ilpsimast u otpe3ok. JIyd u yron 1 U3MEPSIIOTCS OTPE3KU U YIJIbl, YTO TaKOE Tpajyc u
1.2 | CpaBHEHUE OTPE3KOB U YTIIOB 1 rpajycHas Mepa yria, Kakoi yroJ Ha3bIBaeTCs
1.3 | U3mepenue otpeskos. M3me- 2 HPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEpHYTHIM, UYTO Ta-
pEHHE YIJIOB. KOE cepearHa OTpe3ka U OMCCeKTpHca yria, Kakue
1.4 | TlepnieHaUKyIISpHBIE IPSMBIE 1 YTJIbI Ha3bIBAIOTCSI CMEKHBIMU U KaKU€ BEPTHKAJIb-
Pemenue 3am1au 1 HBIMU; (pOPMY.JTUPOBATH 1 000CHOBBIBATH
KouTpobHas pa6ora Nel 1 YTBEP)KJCHUS O CBOMCTBAX CMEXHBIX M BEPTUKAJIb-
HBIX YTJIOB; 00BSICHAITDH, KaKHE PSMbIC HAa3bIBAIOT-
Csl IePNEeHIUKYISIPHBIMU; (POPMYIUPOBATH U
000CHOBBIBATb YTBEPK/IECHUE O CBOMCTBE JIBYX
NPSIMBIX, EPIEHIUKYIISIPHBIX K TPEThel; n300pa-
JKaTh M Pacno3HaBaTh NpocTeiime GUryps Ha
YyepTekax; pemaThb 3a/1a4M, CBI3aHHbIE C STUMHU
pocTelmumMu purypamu
I'naBa 2 TpeyroJbHuku 14 | O0bsICHATD, Kakast pUrypa Ha3pIBaeTCsl TPEYTOJlb-
2.1 | IlepBBIii IpU3HAK PABEHCTBA 3 HUKOM, YTO TaKO€ BEPIINHBI, CTOPOHBI, YIJIbI U TIe-
TPEYroJbHUKOB PUMETp TPEYroJIbHUKA, KAKOW TPEyroJbHUK Ha3bl-
2.2 | Meauanbl, OUCCEKTPHUCHI U BBI- 3 BaeTCsl paBHOOEAPEHHBIM U KaKO paBHOCTOPOH-
COTBI TPEYTOJIbHUKA HUM, KaKHe TPeyroJbHUKH Ha3bIBAIOTCS PAaBHBIMH;
2.3 | Bropoii u TpeTHii mpu3HaKH 3 N300pakaTh U PACMO3HABATH Ha YEPTEkKAX Tpe-
PaBEHCTBA TPEYTOILHUKOB YTOJIBHUKY U UX 3JIEMEHTHI; (OPMYJIMPOBATH U
2.4 | 3agauu Ha MIOCTPOEHUE 2 JO0Ka3bIBATh TCOPEMBI O IIPHU3HAKAX PABCHCTBA
Pemmenue 3amau 2 TPEYroJIbHUKOB; OOBSACHSITDH, UTO HA3bIBAETCS MEp-
KoHTposbHas paGota Ne2 1 MIEHANKYIISIPOM, TIPOBEJICHHBIM W3 JJAHHOW TOYKHU K
JAHHOM IpAMOM; (P)OPMYJTHPOBATEH U 10KA3bIBATH
TEOpEMY O TIEPIICHIUKYIISIPE K MIPSIMOii; KaKue OT-
PE3KU Ha3bIBAIOTCS MEUAHOM, OMCCEKTPHCOH U
BBICOTOW TPEYTOJIbHUKA; GOPMYJIHPOBATH M [10-
Ka3bIBATh TEOPEMBI O CBOICTBAaX paBHOOEIPEHHO-
r'0 TPEYTOJIbHHKA; pelaTh 3371a4M, CBSI3aHHBIC C
MIPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB U CBOM-
CTBaMHU PaBHOOEAPEHHOTO TPEYTOIbHUKA; opMy-
JIMPOBATh ONpEEICHHE OKPY>KHOCTH; 00bACHATD,
YTO TaKO€ LIEHTP, PAANYC, XOpJia U JUAMETP




OKPY’KHOCTH; pellaTh IPOCTeHIlne 3aauu Ha 10-
cTpoeHue (MOCTPOEHHE yIIia, paBHOTO JaHHOMY,
MIOCTPOEHHE OMCCEKTPHUCHI yTiia, IOCTPOCHHE Mep-
MEHAUKYJSPHBIX MPSMBIX, TTOCTPOSHUE CEPEIUHBI
oTpe3Ka) u Oosee CI0XKHbIE 3a]]a41, UCTIOIB3YIO-
M€ yKa3aHHbIE IPOCTEUIINE; COMOCTABIATD I10-
Jy4eHHBIN pe3yabTaT C YCIOBUEM 33aU; aHAJIHU-
3MpPOBaTh BO3MOXKHBIE CIIy4an

I'naBa 3 IlapasiesbHbIe NpAAMbIE 9 DopMyJMPOBATh ONPEIEICHUE NapATIIEIbHBIX
3.1 | [Ipu3Haku nmapayyieIbHOCTH 3 MPSIMBIX; O0BACHATDH C IIOMOIIBIO PUCYHKA, KAKHE
JIBYX NPSMBIX yTJibl, 00pa30BaHHbIE MPU NEPECEUCHUU BYX MPsi-
3.2 | Akcuoma napajieabHbIX Mpsi- 3 MBIX CEKYIIIEH, Ha3bIBAIOTCS HAKPECT JICKAIIMMH,
MBIX KaKue OJHOCTOPOHHUMH U KaKH€ COOTBETCTBEH-
Pemenue 3amau 2 HbIE; (POPMYJIMPOBATH U JOKA3BIBATH TCOPEMBI
KonTpospHas pabota Ne3 1 BbIpaXXaIOIIUE MPU3HAKH [1ApaUIEIbHOCTH ABYX
MPSIMBIX; O0BACHATD, UTO TAKOE AKCUOMBI T€OMET-
PUU U KaKU€ aKCUOMBI YK€ UCIIOJIb30BAIUChH PAHEE;
(opmyanpoBaTh akCHOMY TTapaJUIEIBHBIX MPSMBIX
Y BBIBOJIMTH CIICJICTBUS U3 Hee; (popMyMpoBaTh
U 10KA3bIBATh TEOPEMBI O CBOMCTBAX Mapaljieiib-
HBIX IPSIMBIX, 0OpaTHBIE TEOpEMaM O MpPU3HAKaX
MapajuieTbHOCTH, CBA3aHHBIX C HAKPECT JISIKAIIU-
MH, COOTBETCTBEHHBIMHU U OJTHOCTOPOHHUMHU yTJa-
MU, B CBSI3U C ’TUM OOBACHSTH, UTO TAKOE YCIOBUE
Y 3aKJII0OYEHUE TEOPEMBI, KaKasi TeOpeMa Ha3bIBACT-
cs1 00paTHO MO OTHOIICHUIO K JaHHOU TEOPEME;
00BSICHATH, B YEM 3aKIIFOYAETCS] METOJT JOKa3a-
TEJIbCTBA OT MPOTUBHOTO; MPUBOAUTH TPUMEPHI
WCIIOIB30BAaHUS 3TOI0 METO/1a; PelIaTh 337a4l Ha
BBIYUCIICHHE, I0KA3aTEILCTBO U MOCTPOCHHE, CBSI-
3aHHBIE C APAJUIEIbHBIMU NPSIMBbIMU
I'naBa 4 CooTHOIIEHUSI MeXKIY 16 | ®opMyJIMpPOBaTh M J0KA3bIBATh TEOPEMY O CyM-
CTOPOHAMH M YIJIAMH TPeyroJib- M€ YTJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O BHENI-
HHMKA HEM yTJie TPEYroJIbHUKA, MPOBOAUTH Kiaccuduka-
4.1 | CymMa yrioB TpeyrojabHUKa 2 LU0 TPEYTOJIBHUKOB 110 yriaMm; GopMyJIMpPOBATH
4.2 | CoOTHOIIIEHUS MEKITY CTOPO- 3 H I0Ka3bIBATh TEOPEMY O COOTHOIIECHUAX MEXKITY
HaMU U yIJaMu TPEYroJbHUKA CTOPOHAMU U YTJIaMHU TPEYTOJIbHHKA (TIPSMOE U 00-
Kontposbnas pabora No4 1 paTHOE YTBEPXKACHUS) U CIICJICTBUSI U3 HEe, Teope-
4.3 | IlpsMoyronpHBIE TPEYTOJIHHU- 4 My O HEpaBEHCTBE TPEYTOIbHUKA; GOPMYJIHPO-
KH BaTh H JI0KA3bIBATH TEOPEMBI O CBOMCTBAX M-
4.4 | TlocTpoeHHE TPEYroNbHNKA IO 2 MOYTOJBHBIX TPEYTOJILHUKOB (TIPSIMOYTOJIbHBII
TpPeM dJIeMEHTaM TPEYTOJbHUK ¢ yriioM 30°, MpU3HAKHA PaBEHCTBA
Pemmenue 3ama4 3 MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB); (hOPMYJIHPO-
KouTpoubHas paGota Ne5 1 BaTh ONPEIEICHUS PACCTOSTHUS OT TOYKH J0 Tpsi-

MOI1, pacCTOSIHUS MEX]y NapaJlJIeIbHBIMU MPSMBbI-
MU; pelaTh 3a/1a4y Ha BBIUMCIICHHUS], JOKa3aTelb-

CTBO U IIOCTPOEHHUE, CBSA3aHHBIE C COOTHOLIEHUSIMU
MEX/1y CTOPOHAMU U YTJIaMU TPEYTOJIbHUKA U pac-
CTOSIHUEM MEX]y NapajljIeNbHBIMU IPSIMbBIMH, IPU
HEe00XO0IMMOCTH MTPOBOAMTH IO X0y PEIICHUS J10-
IIOJIHUTENBbHBIE IOCTPOEHUS, CONMOCTABJISATH I10JTY-
YEHHBIN pe3ysbTaT C YCIOBUEM 33J1a4H, B 3aJ1a4ax
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Ha MMOCTPOCHUEC MCCIICA0BATH BO3MOXXHBIC ClTydaun

IloBTOpEHME

| Morosas KoHTpo/IbHAs paboTa

[EEN

TemaTnuyeckoe NIIAHNPOBAHUE
I'eomerpus

I'ox oOyuenust — 2
Kaacc -8

Bcero yacos — 72
KonrtponbHbIX pabot — 5
[Tpomexxyrounas arrecranus - 1

Ne
n/n

HaumeHoBaHue pa3ie/ioB

Kouu-

4ya COB

OCHOBHBIE BHJBI
y4eOHOM
AeATEeJbHOCTH YYAIIUXCS

I'naBa S YernbIpexyrojabHUKH

Oﬁ'bﬂCHﬂTb, 4TO TAKOC€ MHOT'OYTOJIBHUK, €TI0

5.1

MHOroyrojasHuKU

BEPIIHHBI, CMEXHbIE CTOPOHBI, IUArOHAIH, U300-

5.2

[TapannenorpamMm u Tpaneuust

paxaTb U pacClio3HABATb MHOT'OYT'OJIbHUKH Ha 49€P-

5.3

[IpsimoyronbHUK, poMO, KBaI-
pat

&0 (N |K beeTBo

TeXax; MOKA3bIBAThH 3JIEMEHTHI MHOTOYTOJIbHUKA,
€ro BHYTPEHHIOIO U BHEIIHKUE 001acTH; (hopMy-

Pemenue 3agau

[

JIMPOBATH OIPCACIICHUC BBIITYKJIOI'O MHOI'O-

KonTponbnas padora Nel

YTOJIbHHKA; H300PaskaTh U PACNO3HABATDH BbI-
IIYKJIbIE U HEBBITYKJIBIE MHOT'OYTOJIbHUKH; (hOp-
MYJHMPOBATH H JOKA3bIBATH YTBEPKICHHUE O
CYMME YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA; 00b-
SICHATh, KaKue€ CTOPOHBI (BEPLIMHBI) YEThIPEX-
yroJIbHUKa Ha3bIBAIOTCS IPOTHUBOIOJIOKHBIMHU;
(opmyspoBaTh OoIpeeneHus apajiesorpam-
Ma, Tpanenuu, paBHOOEAPEHHOM U MPSIMOYTOJIb-
HOM Tpamnenuei, npsMoyrojibHUKa, poM0Oa, KBaj-
paTa; n300pakaTh U Paclo3HaABATh ITH YEThI-
PEXYTONIbHUKY; (POPMYJIMPOBATH M JOKA3bIBATH
YTBEPXKACHUS 00 X CBOWCTBAX M MPU3HAKAX;
pelarp 3a1a4i Ha BEIYHUCIIEHHUE, JOKA3aTEIbCTBO
U TIOCTPOEHUE, CBSI3aHHBIE C STUMU BUJIAMU YEThI-
PEXYTOJIBHUKOB; 00BSICHATD, KAKHE JBE TOUKU
Ha3bIBAIOTCS CUMMETPUYHBIMU OTHOCUTEIILHO
psIMOii (TOUYKM), B KAaKOM ciiy4ae (purypa Hasbl-
BAETCSI CHMMETPUYHON OTHOCHUTEIIBHO MPSIMOU
(TOYKM) M YTO TaKO€ OCh (LIEHTP) CUMMETPUH PH-
T'Ypbl; IPUBOAMTH IpUMEpHI GUryp, odmaaaro-
IIMX O0CEBOM (LIEHTPaIbHOI) CUMMETpHEH, a Tak-
K€ TIPUMEPBI OCEBOW U LIEHTPAIbHON CUMMETPHN
B OKpY’Karoliel Hac 00CTaHOBKe

T'nasa 6 Ilmomann
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OO0BACHATH, KaK TPOU3BOAUTCS U3MEPEHHUE IIJI0-

6.1

IInomane MHOT'OYT'OJIbHUKA

1aziell MHOTOYTrOJIbHUKOB; (DOPMYJIMPOBATH OC-

6.2

[Imomaae mapamienorpamma,
TPEyroJIbHUKa U Tpaneuuu

HOBHBIE CBOMCTBA ILIOIMIAJIEN U BHIBOJAUTH C UX
MTOMOIIBIO (HOPMYIIBI TLTOIAEH MPSIMOYTOJIbHUKA,

6.3

Teopema [Tugaropa

napajuiesiorpaMma, TpeyrojibHUKa, Tpanenuy;

Pemrenue 3anau

N

(opMy.1MpOBaTH U 10KA3BIBATH TEOPEMY 00 OT-

Konrtponsnas padora Ne2

HOILIEHUH TUIOIIAJIel TPEYroJbHUKOB, UMEIOIINX
110 paBHOMY yTi1y; (pOpMYy/IHPOBATH U 10KA3BI-

BaTh Teopemy I[ludaropa u o6parHyto €if; BHIBO-
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auTh Gopmyity ['epoHa Is TUTOMIAIH TPEYTOb-
HUKa; pelIaTh 33J]aui Ha BHIYUCIICHUE U JI0Ka3a-
TEJILCTBO, CBSI3aHHBIE C (HOPMYyJIaMH TUTOMIAICH 1
teopemoii [Tudaropa

I'naBa 7 llogoOHbIEe TPEYTOJBLHUKHI 19 OO0BACHATH MOHATHE TPONIOPLUUOHAIBHOCTH OT-
7.1 Omnpenenenre mo100HBIX Tpe- 2 pe3koB; GopMyTHPOBATH ONPEACICHUS 0100~
YT OJIbHUKOB HBIX TPEYTOJILHUKOB U KO3 duIiueHTa noaooms;
7.2 [Tpu3naku momodus Tpe- 5 (opmyIMpoBaTh U 10KA3BIBATH TCOPEMBI: 00
YT OJIbHUKOB OTHOIICHUH TUIONIaiel TOJOOHBIX TPEYTOJIbHU-
KonTpomnpnas paborta No3 1 KOB, O MIPU3HAKAX OO0 TPEYTrOJILHUKOB, O
7.3 HpI/IMCHCHI/Ie moxo0us K JoKa- 7 CpeI[HeI;'I JIMHUHU TPEYIrOJIbHUKA, O IICPECCUCHUHN
3aTeIbCTBY TEOPEM U pelie- MeJIMaH TPEYroJbHUKA, O MPOMOPIUOHATBHBIX
HUIO 3a/1a4 OTpe3Kax B MPSIMOYTOJIbHOM TPEYroJIbHUKE; 00b-
7.4 COOTHOIICHHUS MEXIY CTOPO- 3 SICHSITh, YTO TaKO€ METOJ MOA00MS B 3a1a4ax Ha
HAMH U YIJIAMH IPSIMOYTOJIb- MIOCTPOCHHE, U MPUBOAUTH PUMEPHI IPUMEHE-
HOTO TPEYroJIbHUKA HUS 9TOT0 METO0/1a; 00BACHATH, KaK MOXHO HC-
KourposbHas paGora Ned 1 TM0JIb30BaTh CBOICTBA MOAOOHBIX TPEYTOJLHUKOB
B U3MEPUTEIIBHBIX pab0Tax Ha MECTHOCTH; 00b-
SICHSITh, KaK BBECTH MOHATHE TIO00US AJIs TIPO-
W3BOJIBHBIX QHUTYp; (POPMYIHPOBATH OIpEIeIie-
HUE U WUTIOCTPUPOBATH MOHITHSI CUHYCA, KOCH-
HyCa ¥ TAHT€HCA OCTPOTO yIiia MPSIMOYTOJIBHOTO
TPEYTroJbHUKA; BBIBOAUTH OCHOBHOE TPUTOHO-
METPUYECKOE TOXKIECTBO U 3HAYEHUS CUHYCA, KO-
CHUHYCa M TaHT'eHCca [Tl YTIIOB 300, 450, 600; pe-
IATH 337]a41, CBSI3aHHBIE C MIOJJ0OMEM TPEYTOJIb-
HUKOB, JJIsl BEIYMCIICHHS 3HAUEHUH TPUTOHOMET-
pudeckux (QYHKIIUH MCIIOTh30BaTh KOMITBIOTEP-
HbIE€ TPOTPAMMBI
I'naBa 8 OKpyKHOCTB 17 | HccaexoBaTh B3aMMHOE PACIIOIOKEHHE NTPSIMON
8.1 KacarenbHast K OKpy>KHOCTH 3 Y OKPY>KHOCTH; (p)OPMYJIMPOBATH OIPE/ICICHHE
8.2 I{eHTpanpHBIC U BIUCAHHBIE 4 KacaTeJIbHOU K OKPY>KHOCTH; (POPMYJIMPOBATH U
yTJIBI A0KAa3bIBATh TEOPEMBI: O CBOMCTBE KacaTeIbHOM!,
8.3 YeThIpe 3aMeYaTelIbHBIE TOUKH 3 0 MpHU3HAKEe KacaTeIbHON, 00 OTpe3Kax KacaTreib-
TPEYroJIbHUKA HBIX, IPOBEJCHHBIX U3 OJIHOM TOYKH; (popmMyIu-
84 Broucagnas n onmucaggas 4 POBaTh IIOHATHUA HCHTPAJIBHOTO yIjia U rpaayc-
OKPY)KHOCTH HOI MepBI IYyT'H OKPYKHOCTH; (p)OPMYJIMPOBATH U
Pemrenue 3amau 2 A0KA3bIBAThb TEOPEMBI: O BIIMCAHHOM YTJIE, O
KontpoubHas paGora Ne5 1 MIPOU3BEICHUH OTPE3KOB MEPECEKAIOIIUXCS XOP;

(opmysmpoBaTh M 10KA3BIBATH TEOPEMBI, CBSI-
3aHHBIE C 3aME€YaTEIbHBIMU TOUKAMU TPEYTOJIb-
HUKa: 0 OUCCEKTPHUCE yIia U, KaK CIEACTBUE, O
nepeceueHu OUCCEKTPHUC TPEYroJIbHUKA; O cepe-
JUHHOM NEPIEHAUKYIIPE K OTPE3KY U, KaK CIIe]I-
CTBHUE, O IIEPECEYEHUN CEPEAUHHBIX IIEPIICHIUKY-
JISIPOB K CTOPOHAM TPEYTOJIbHUKA; O IIEPECCUCHUN
BBICOT TPEYTOJIbHUKA; (DOPMYITHPOBATH OlIpe/e-
JIEHUs OKPYKHOCTEH, BIINCAHHOW B MHOT'OYT OJIb-
HUK U ONKACAHHOU OKOJIO MHOTOYTOJIbHUKA; (pOp-
MYJHMPOBATH H JOKa3bIBATh TEOPEMBI: 00
OKpY>KHOCTH, BIIUCAHHOHN B TPEYTOJILHUK; 00
OKPY’KHOCTH, OIMCAHHOU OKOJIO TPEYTOJIbHHUKA; O
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CBOMCTBE CTOPOH ONMUCAHHOTO YETHIPEXYTOJIbHU-
Ka; O CBOMCTBE YIJIOB BIIMCAHHOTO YEThIPEX-
yroJIbHUKA; pellaTh 3a7aud Ha BBIYUCIIEHUE, J10-
Ka3aTeJIbCTBO U IIOCTPOEHUE, CBA3AHHbIE C
OKPY’KHOCTBIO, BIIMCAHHBIMU U ONKMCAHHBIMU Tpe-
YTOJAbHUKAMH U YEThIPEXYTrOJIbHUKAMH; UCCJIe10-
BaTh CBOICTBA KOH(UTYpallMii, CBA3aHHBIX C
OKPY>KHOCTBIO, C TIOMOIIbIO KOMITBIOTEPHBIX MPO-
rpaMm

IloBTOpEHHE

WroroBas koHTpoJibHAs pabo-
Ta

TemMaTH4yecKkoe MJIAHMPOBAHNE

I'eomerpus
I'ox o0yuenns — 3
Kaace -9
Bcero yacos — 68
KonTponbubix padot — 4
[Tpomexxyrounas arrecranus - 1
Ne HaumeHoBaHue pa3ie/ioB L © m OcHOBHBIE BUJBI
n/n = é 3 y4eoHoii
§ 2 g AeATEeJbHOCTH y4YalMXcst
I'naBa 9 BekTopsbl 8 DopMyIHPOBATH ONPEICICHNUS U UITIOCTPUPO-
9.1 | [lonarue BekTOpa 2 BaTh IIOHATHS BEKTOPA, €ro JUIMHBI, KOJUIMHEAP-
9.2 | CinoxeHue ¥ BEIYMTAHNE BEK- 3 HBIX ¥ PaBHBIX BEKTOPOB; MOTHBHPOBATh BBE/IE-
TOPOB HUE MOHATUHN U IEUCTBUH, CBSI3aAHHBIX C BEKTOpa-
9.3 VYMHOXKEHUE BEKTOpa HA YMC- 3 MU, COOTBECTCTBYIOIIUMU ITPUMEPAMHU, OTHOC-
10. [IpuMeHeHne BEKTOPOB K HIUMHCS K PU3NYECKUM BEKTOPHBIM BETMUMHAM;
PELICHHIO 3a1a4 NMPUMEHATH BEKTOPHI U IEUCTBUS HAJ HUMH IPU
pEIIEHNN T€OMETPUYECKUX 3a/1ad
I'maBa 10 Meroa koopauHat 10 OO0BSICHATH U WIIITIOCTPUPOBATH ITOHATHS MPSMO-
10.1 | KoopauHathl BEKTOpa 2 YTOJIBHOM CUCTEMBI KOOPAUHAT, KOOPAUHAT TOYKH
10.2 | Ilpocreiimue 3aga4u B KOOP- 2 1 KOOPAWHAT BEKTOPAa; BHIBOAUTDL H HCIOJIL30-
JIMHATAX BaTh [pU PELICHUH 3a/1a4 POPMYJIbl KOOPJUHAT
10.3 | YpaBHEeHHUS OKPY)KHOCTH U 3 CEpeIUHBl OTPEe3Ka, JUIMHBI BEKTOPA, PACCTOSHMUS
npsAMON MEXy IByMsI TOUKaMH, YpaBHEHUS OKPYKHOCTH
Pemenue 3amau 2 U IpSIMON
KonTpomnpnas pabora Nel 1
I'naBa 11 CooTHOmIEHUSI MEKIY 11 D®opMyIHPOBATH U MJLTIOCTPUPOBATH OIpE/IE-
CTOPOHAMH M YIJIAMM TPEyroJIbHHU- JIEHUS CUHYCa, KOCUHYCa U TaHTeHca yrioB oT ()
ka. CkajisipHoe npou3Be/ieHue BeK- 10 180°%; BHIBOAMTH OCHOBHOE TPUTOHOMETPHUYE-
TOpPOB CKO€ TOXKAECTBO U (OpMYIIbI IPUBEAEHUS; (Pop-
11.1 | Cunyc, KOCUHYC, TAHT€HC yIJa 3 MYJIMPOBATh M 10KA3BIBATh TEOPEMBI CUHYCOB U
11.2 | CooTHoIEHHS MEKAY CTOPO- 4 KOCHHYCOB, IPUMEHATDb UX IIPU PEILIEHUH TPe-
HaMU M YIJlaMU TPEyrojibHUKa YTOJIbBHUKOB; 00BSCHATD, KaK UCIIOJIb3YIOTCS
11.3 | CxanspHOe mpoOU3BEICHHUE 2 TPUTOHOMETpUYECKUE (POPMYIIBI B U3MEPUTEIb-
BEKTOPOB. HBIX paboTax Ha MECTHOCTH; OpMYIUPOBATH
OIpPEEIIEHUS yIJIa MEX/1y BEKTOPaMHU U CKaJIsAp-
HOTO MPOU3BEACHHS BEKTOPOB; BHIBOAUTH (Hop-
MyJly CKaJIIPHOTO NTPOU3BEAECHHUS Yepe3 KOOPIU-
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HAaTbl BEKTOPOB; (GOPMYJIMPOBATH U 00OCHOBBI-
BaTh YTBEPXKJICHHE O CBOMCTBAX CKAJSIPHOTO
MIPOU3BE/ICHNUS; HCMOJIb30BATH CKAJIIPHOE MPO-
M3BEJCHUE BEKTOPOB MPH PEIICHUU 3a]1a4

Pemenue 3agau 1
KontposbHas pabora No2 1
I'maBa 12 /[7IMHA OKPYKHOCTH U 12 | @opMyJIMPOBATH ONPE/ICICHNUE IPABHILHOTO
IJIOIIA/Ib KPYra MHOTOYTOJIbHUKA; (pOPMYJIHPOBATH U 10KA3bI-
12.1 | IlpaBuabHBICE MHOTOYTOJTBHUKA 4 BaTh TEOPEMBI 00 OKPY>KHOCTSIX, OITUCAHHOM
12.2 | InuHa OKPY>KHOCTH U TIJIO- 4 OKOJIO IIPaBUIIBHOT'O MHOT'OYI'OJIBHUKA U BIIUCAH-
maib Kpyra HOW B HETO; BBIBOJUTH M HUCMOJIL30BATh (hOpMY-
Pemienue 3anau 3 JIbI 7T BBIYUCIICHUS MPABUIILHOTO MHOTOYTOJIb-
KOHTpOHBHaﬂ pa60Ta No3 1 HHMKa, €TO0 CTOPOHBI U paguyca BIIMCAaHHOM
OKPYXKHOCTH; pelliaTh 33J]a4i Ha IOCTPOCHUE
MIPABHJIBHBIX MHOTOYTOJIbHUKOB; OOBACHSATH T10-
HATUS JJIUHBI OKPYKHOCTH U IUIOMIATAHN KPYTa;
BBIBOAUTH (DOPMYITBI /ISl BEIYMCIICHUS JTHHBI
OKPYXHOCTH U JUTMHBI AYTH, TUIOIIA/IU Kpyra U
TUTONIA/IA KPYTrOBOTO CEKTOPA; MPUMEHSITh 3TH
dbopMyIIbI IPU pelIeHUH 3a/1a4
I'naBa 13 /IBuskeHust 8 OO0BACHATH, UTO TAKOE OTOOPaKEHHE TIIOCKOCTH
13.1 | [lousiTue ABUXKEHUA 3 Ha ce0s ¥ B KAKOM Cllyuyae OHO Ha3bIBaeTCs JBU-
13.2 | TapaenbHbIH TIEPEHOC U TIO0- 3 JKEHUEM IUIOCKOCTH, 00LACHATH, YTO TAKOE OCe-
BOPOT Basi CHMMETpHUS, [ICHTpaIbHasi CHMMETPHSI, 1a-
paJUIETBHBIN IEPEHOC U TTOBOPOT; 000CHOBBI-
Pemenue 3aau 1 BaTh, YTO 3TH OTOOpPAKEHUS IIIOCKOCTH Ha ce0st
SIBIITFIOTCSI IBYKCHUSIMU; 00BSICHATH, KAKOBa
Komtponbras pabota Ned CBA3b MENY IBIDKCHUAMH 1 HAJIOKCHUAMU; WJI-
JIIOCTPUPOBATH OCHOBHBIC BUJIBI JIBIKCHUN, B
TOM YHUCJIE C TOMOIIbIO KOMITBIOTEPHBIX MPO-
rpaMMm
I'naBa 14 HavaJibHble cBeleHUs U3 8 OOBSICHATH, YTO TAKOE MHOTOTPAHHHUK, €T0 Ipa-
cTepeoMeTPUH HU, peOpa, BEPUIUHBI, JHATOHATN, KAKOH MHOTO-
14.1 | MHororpaHHUKHU 4 IpaHHUK HA3bIBAETCS BBIYKJIBIM, UTO Takoe N-
14.2 | Tena v MOBEPXHOCTH BpaIlie- 4 yroJbpHas PU3Ma, €€ OCHOBaHUsI, OOKOBBIE TPaHHU

HHA

u O0KoBbIe peOpa, Kakasi IprU3Ma Ha3bIBaeTCs
IIPSAMOM M KaKasi HAaKJIOHHOW, YTO TaKO€ BBICOTA
IIPU3MBI, KaKkasi IpU3Ma Ha3bIBaeTCs Mapaielie-
MUIEZ0M U KaKOH Mapauiesienune]] Ha3bIBaeTcs
IPSIMOYTOJIBHBIM; (POPMYJINPOBATH M 00OCHO-
BBIBATb YTBEP)KIACHUSI O CBOMCTBE JraroHaien
napajuleJIenuIe a u o KBajapare JuaroHajiu nps-
MOYTOJIBHOTO MapaJijiesienumnesa; 00bsICHATDb, YTO
Takoe 00beM MHOTOTPaHHUKA; BBIBOJIUTH (C IO-
Motupto npuHimna Kasansepu) popmyny o0bema
IPSIMOYTOJIBHOTO NIapajuIeenunea; 00bACHATD,
KaKOM MHOTOT'PaHHHK Ha3bIBAETCS MUPAMUIOMN,
YTO TaKOe OCHOBAHHE, BEPIIMHA, OOKOBBIE IPaHHU,
OOKOBBIEC peOpa 1 BHICOTA MUPAMHJIBI, KaKasl MH-
pamuia Ha3bIBAaeTCsl MPAaBUIIBLHOM, UTO TaKOE aro-
(dhemMa npaBUILHON TUPAMUIBI, MPUBOAUTH (HOP-
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MyIly 00beMa MUPaMUIbl; 00BACHATD, KAaKOE Te-
JI0 Ha3bIBACTCS LIMJIMHJPOM, YTO TAaKOE €ro OCh,
BBICOTA, OCHOBAHUSI, pagnyc, OOKOBas MOBEPX-
HOCTb, 00pa3yomue, pa3BepTka O0KOBOH 110-
BEPXHOCTH, KAKUMH (HOPMYJIaMH BBIPAXKAETCSI
00BeM U TIONa/Ib OOKOBOW OBEPXHOCTH IIUIIHH-
1pa; 00BSICHATH, KAKOE TEJIO0 Ha3bIBACTCS KOHY-
COM, 4TO TaKO€ €ro 0Ch, BEICOTA, OCHOBAaHUE, 00-
KOBasi IOBEPXHOCTh, 00Opasyromye, pa3BepTka 00-
KOBOI OBEPXHOCTH, KAKMMHU (HhOpMYJIaMu BbIpa-
*aeTrcst 00beM KOHYca M IuIona > 00KOBOM 1o-
BEPXHOCTH; KaKasi IOBEPXHOCTh Ha3bIBaeTCs cde-
POI1 1 KaKoe TeJI0 Ha3bIBAETCS MIapOM, YTO TaKOe
panuyc u muametp chepsl (1apa), Kakumu Gop-
MYJIaMH BBIpa)KalOTCS 00bEM IIapa U IUIONIa/b
cdepsl; H300paxkaTh M Paclio3HABATh HAa PUCYH-
Kax Mpu3My, MapaieNenumnes, MupaMuLy, u-
JUHJP, KOHYC, IIap

00 akcnomax NJIAHMMETPHH 2
IToBTOpEHHE 9
‘ Hroroast koHTposIbHAs paboTa 1

YueOHO-MeTOAMUYECKOE U MaAaTCPHAITBbHO-TCXHHYECKOE obecrneyeHue

Ne HNmeercs B
HaumeHoBaHue 00beKTOB M CPEJACTB MaTepuabHO-TeXHU4Yeckoro | Heo0xoaumo | Haau4umu
o0ecneyeHus.

1. HopmaTtuBHBIE JOKYMEHTBI, IPOrPAMMHO-METOANYECKOe olecrie-

YyeHHe:

11 dI'OC O0O. 1 1

1.2 [Tpumepnas OOIT OOO. 1 1

13 OOIT OO0 MOY «COLI Nel7» 1 1

14 Yuebnuku no eceomempuu:

['eometpus. 7-9 knaccel. YueOHUK U1si 00111€00pa30BaTeIbHBIX yUpe-
o 53 53
xknenuit (JI.C.Atanacsin).

2. YueOHO-MeToANYECKHE MATEPHAIbI:

2.1. | lnpmaktnyeckue marepuaisl o reomerpun. 7 kiacc. b.I'. 3uB. 12 12
2.2. | lupakTuueckue Matepuainsl o reometpuu. 8 kiacc. b.I'. 3uB. 17 17
2.3. Junaxktuueckue Matepuaisl o reomerpu. 9 kinace. b.I'. 3uB. 15 15
2.4. Temaruueckue TectoBble 3aganud. OI'D, Matemaruka 9 kimacc H0.A. 15 15
I'mazkos, M.K. Bapmasckuii, M. 4. "anamBsuiu
2.5. Okcnpecc-nuardoctuka. I'eomerpus 7 kinacc. H.b. MenbHUKOB. 12 12
2.6. Tectsl o reometpun 7 kiace. A.B. ®apkos 12 12
2.7. Tectel o reomerpun 8 kinacc. A.B. dapkos 17 17
2.8. Okcnpecc-nuardoctuka. I'eomerpus 9 xinacc. H.b. MenbHUKOB. 15 15
2.9. [ToaroroBka k T'MA. Maremaruka 9 kiacc. [lox pegakumeit ©.®@. JIsi- |1 1
cenkoBa, C.}0.KynaOyxoBa.
2.10. | IToypounsie pa3zpaboTku no reomerpun 7 k. ['aBpunosa H. ®. 1 1
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2.11. | Iloypounsie pa3zpaboTku mo reomerpuu 8 k. ['aBpuiosa H. O. 1 1

2.12. | Iloypounsle pa3paboTku o reomerpuu 9 ki. ['aBpunosa H. @. 1 1

2.13. | Anre6pa. 'eometpus. 8 kimacc. CaMocTOSITENbHBIE U KOHTPOJIBHBIC pa- | 1 1
6otbl. AWM. Epmioa

2.14. | KM . Maremaruka . PaznaTounsiii MmaTepuai. 9 kiacc 1 1

2.15. | KonTposibHbIE M IPOBEPOUHBIE PAOOTHI 10 TeoMeTpHH 7-11 Kiiacchl. 1 1
A N. Mensauuk

2.16. | Maremaruka 5-9 knaccel. Pa3BuTne MaTeMaTHU€CKOTO MBIIUICHHUS. 1 1
N.B. ®oTtuna

2.17. | 3amaum Ha cmekanky. Hecrepenko 10.B. 1 1

2.18. | Pemenwne 3anay. [lapeirun 1.O. 1 1

2.19. | Jluck. JInmakTHyecKuid U pa3gaTOYHbIN MaTepHall. 1 1

3. J0PbI maTemaTHuKe:

3.1. http://www.edu.ru — O6pa3oBaTenbHbIi TIOpTai «Poccuiickoit 00pa3o- +

3.2. BaHUeE. +
http://www.school.edu.ru — HarmonansHbIi optan «Poccuiickuii 00-

3.3. 111e00pa30BaTENbHBIA TOPTAI. +
http://www.ict.edu.ru — CriermanusupoBaHHbIi opran «MHpopmarim-

3.4. OHHO-KOMMYHU.KallHOHHbIE TEXHOJIOTUU B 00pa30BaHMH. +
http://www.valeo.edu.ru/data/index.php - Cnenuanu3upoBaHHbIi Op-

3.5. Tan «310pOBbE U 00pa30BAHUEY. +
http://www.gramota.ru — CripaBouHO-UH(POPMALIMOHHBII TOPTAI

3.6. «I'pamoTa.ruy. +

3.7. http://www.ucheba.ru - O6pa3zoBatenbubiii opTan «Y UEBA». +
http://www.alledu.ru — “Bce obpa3oBanue B uatepHer”. O6pa3oBa-

3.8. TEJIbHBIM HH(POPMALIMOHHBIN MopTal. +
http://www.college.ru — Iepsbrit B Poccun 06pa3oBaTenbHbIA HHTEP-

3.9. HET-NIOpTaJl, BKJIIOYAIOINI 00y4eHUe IIKOJIbHUKOB. +
http://www.fipi.ru. - ®UIN — I'ocynapcTBeHHAs KTOTOBasI ATTECTAIIHS

3.10. | BBIMYCKHHUKOB 9-X KJIaccOB B HOBOM (opMme. +

3.11. | http://videouroki.net +

3.12. | www.pedsovet.ru +

3.13. | www.festival. 1september.ru +
Www.reshuege.ru (o6pa3oBartebHbII MOPTA JIJIs IOJATOTOBKH K K3a-
MEHY)

4, IleuyaTHas npoayKuus:

4.1 KoMruiekTsl TaOJIHII 1 TJIaKaTOB 110 TEOMETPHH. + +

4.2. [TopTpeTh! BeIOAIOMIMXCS AesITeNell MaTeMaTHKH + +

S. MyJabTHMeIHiTHBIE TOCOOHS:

5.1 Buneoypoku mo reometrpun. 8 Kiiace 1 1

5.2 ITpesenTanyu no matemMaTuke. 7-11 kiaccsl (Ha Qien-HaKonuTene). +

6. MaTtepunanbHO-TeXHHYECKOe o0eclieyeHue:

6.1 Y4uuTenbCcKui CTON U CTYI 2/2 2/2

6.2 [TapTe! AByMECTHEIE 28 28

6.3 CryInbs yYEHUUYECKHUE. 56 56

6.4 Ixadsr. 8

6.5 AynutopHas MarHMTHas JJOCKa. 2 2

6.6 SAmmk s XpaHeHHsl IeYaTHBIX TOCOOUH. 4

6.7 Kapuussi. 2

6.8 I TopbI 2

6.9 APM (MynpTUMEIUHAS TOCKA, TPOCKTOP, 2 ayAMOKOJIOHKH, HOYT- 2 1
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OyK).

6.10 | KoMmuiekT 4epTe:KHbIX HHCTPYMEHTOB 2 2

6.11 KoMIIIeKT miaHuMeTpUYeCKUX U CTEPEOMETPHUUECKUX TEll 1 1

Kpurepun onieHk# 10CTH:KEHUSI IUIAHUPYEMbIX pe3yJIbTaTOB

CucremMa OIICHKH JOCTH)KCHUS IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM 0Opa3oBa-
TEJILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs MPEAINOaraeT KOMIICKCHBIN MOAX0] K
OLICHKE Pe3yJIbTaTOB 00pa30BaHMUsl, MO3BOJISIONINI BECTU OILICHKY JOCTHKEHUS 00y4aronMMUCs
BCEX TPEX IPYII Pe3yIbTaTOB 00pPa30BaHUS: INYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX.

Cucrema OLEHKH NPeyCcMaTpUBAET YPOBHEBBIN MOJIXO0/ K COACPKAHUIO OLUEHKH U UHCTPY-
MEHTApUIO JUIsl OUEHKU JOCTHIKEHMSI IJIAHUPYEMBIX PE3YJIbTAaTOB, a TAK)KE K MPEACTABICHUIO U
MHTEPIPETALMH PE3yIbTaTOB U3MEPEHUM.

OnHUM U3 MPOSABIIEHUN YPOBHEBOIO MOAXOAA SIBISIETCA OLIEHKAa MHIUBUAYalIbHBIX 00pa3o-
BaTEJbHBIX JOCTHKCHHUI HA OCHOBE «METOJa CIOXKEHUS», P KOTOPOM (DUKCHpPYETCs TOCTHKE-
HUE YPOBHsI, HEOOXOIMMOT0 JUIsl YCHEIIHOIO IMPOAOIKEHNs 00pa30BaHUs U pealbHO JOCTUTae-
MOTO OOJBIIMHCTBOM YYalllUXCS, M €r0 MPEBBIIICHUE, YTO MO3BOJISIET BHICTPAUBATh MHIUBUIY-
aJIbHbIE TPACKTOPUU JIBUKEHUS ¢ YIETOM 30HBI OMIKaNIIEero pa3BuTUs, (OpMHUpPOBATH MOJIOKHU-
TENbHYIO YUeOHYIO U COLIMATBHYIO MOTUBAIHIO.

Ocobennocmu oyeHKu npeomMemHvix pe3yibmanos

OI_IeHKa MNPEAMETHBIX PE3YJIbTATOB MPCACTABIIACT coboit OLCHKY NOCTUKCHUA O6yanOIHI/IM—
CA INIAaHUPYCMBIX PE3YJIBTATOB 110 OTACIBHBIM ITPEAMCTAM.

®opMHpOBaHUE ITHX PE3yIbTATOB 00ECIIEUMBACTCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa-
30BaTEIBHOTO Mpollecca — Y4eOHBIX MPEIMETOB.

OCHOBHBIM O0BEKTOM OIIEHKH MPEIMETHBIX PE3yJIbTaTOB B COOTBETCTBUU C TPEOOBAHUSIMU
Crangapra sBISETCS CIOCOOHOCTh K PEIIEHUI0 Y4eOHO-TIO3HABATEIbHBIX U  Yy4eOHO-
NPaKTUYECKHX 33/a4, OCHOBAaHHBIX Ha U3ydaeMOM y4eOHOM MaTepualie, C HCIIOJIb30BaHHEM CIIO-
co0OB JIEHCTBUH, PEIIEBAHTHBIX COJIEPKAHUIO YUYEOHBIX MPEIMETOB, B TOM YHCIIE METalpeaIMeT-
HBIX (TT03HABATEIIHHBIX, PETYJISTUBHBIX, KOMMYHHKATUBHBIX ) ICHCTBUH.

CucreMa OIEHKU MPEIMETHBIX PE3yIbTAaTOB OCBOEHUS YUEOHBIX MPOTPaMM C YUETOM YpOB-
HEBOTO MOJX0/a, MpuHAToro B CTaHmapTe, MpearnoiaraeT BhleneHne 0a30BOro ypoBHS JOCTH-
JKEHUI KaKk TOYKU OTCUETa MPHU MOCTPOSHUH BCEH CHCTEMBI OLICHKH U OpraHMU3aIlii WHIUBUIY-
albHON pabOTHI C 00YYAIOIIIMMHUCS.

PeanbHbIe TOCTHKEHUS y4aIlIMXCS MOTYT COOTBETCTBOBAThH 0a30BOMY YPOBHIO, @ MOTYT OT-
JUYATHCS OT HEro KaK B CTOPOHY MPEBBIIICHHUS, TaK U B CTOPOHY HEJIOCTHIKEHUSI.

[TpakThKa MOKA3bIBAET, UTO HJSI OMHCAHUS JIOCTIDKEHUH OOydarolmuxcs IenecooOpazHo
YCTAaHOBUTH CIICTYIOIINE TIATh YPOBHEH.

basoswiii yposenv docmuoicenuti — ypoBeHb, KOTOPBIN IEMOHCTPUPYET OCBOCHHE YUEOHBIX
JIEWCTBUI C OTIOPHOM CHCTEMOM 3HAHWW B paMKax Jhama3oHa (Kpyra) BelIeJIeHHbIX 3a1a4. OBia-
JeHre 0a30BBIM YPOBHEM SIBISIETCS JOCTATOUHBIM JUISI IPOJOJIKEHHS OOY4YEeHHS Ha CIIeAYOmIei
CTyNeHU 00pa30oBaHus, HO HE MO0 MPOdUILHOMY HarpasieHnt0. JlocTmkeHno 6a30BOTO YPOBHS
COOTBETCTBYET OTMETKA «yOBJIETBOPUTEIHHOY (MU OTMETKA «3%», OTMETKA «3a4TCHOY).

IIpesviuenue 6a306020 yposHs CBUIETENHCTBYET 00 YCBOSHHH OMOPHON CHUCTEMBI 3HAHHN
HA YPOBHE OCO3HAHHOTO MPOHM3BOJILHOTO OBJA/ICHUS Y4E€OHBIMU JCUCTBUSAMU, a TAKXKE O KPYro-
30pe, mupoTe (WM U30MpaTeIbHOCTH) WHTEpecoB. Llenecoobpa3sHo BRIIETUTH CIEAYIOIINUE IBa
YPOBHSI, TIPEBHIMIAOININE OA30BBIN:
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* MIOBBIIICHHBIA YPOBEHb JOCTUKEHUS TUIAHUPYEMBIX PE3YyJIbTaTOB, OI[EHKA «XOPOII0» (OTMETKa
«»);
* BBICOKMH YpPOBEHb JOCTHKEHHUS IUIAHUPYEMBIX DPE3YyJIbTATOB, OLIEHKA «OTIMYHO» (OTMETKa
«5»).

ITOBBILICHHBIN U BBICOKMI YPOBHU JOCTHMKEHHS OTIMYAKOTCS MO MOJIHOTE OCBOCHUS IIJIaHHU-
PYEMBIX Pe3yJIbTaTOB, YPOBHIO OBIAJCHUS YU€OHBIMU ACUCTBUSIMHU U CHOPMUPOBAHHOCTHIO MH-
TEPECOB K JAaHHOU MpeaMeTHON 00JIacTH.

WuauBuayaibHble TPACKTOPUH OOYyUEHUsS Y4alllUXcCsl, JeMOHCTPUPYIOIIUX MOBBIIICHHBINA U
BBICOKMH YPOBHHU JIOCTM)KEHUH, 11efiecoo0pa3Ho (opMupoBaTh ¢ y4E€TOM HMHTEPECOB 3TUX ydya-
HIMXCS U UX IJIaHOB Ha Oynyiiee. [Ipy HaMYuM yCTOMYMBBIX MHTEPECOB K Y4EOHOMY MpPEAMETY
¥ OCHOBATEJIHHOM MOATOTOBKH MO HEMY TaKHe y4allldecsi MOTyT ObITh BOBJICUEHBI B IPOCKTHYIO
JESTENIbHOCTH 10 MPEeIMETY U COPUEHTHUPOBAHBI Ha MPOAOKEHNE 00ydeHHUs B CTapIIUX Kiaccax
M0 TAHHOMY MPOQIITIO.

Jlns onucaHus MOATOTOBKU YYAIIUXCS, YPOGEeHb OOCHMUMNCEHUL KOMOPbIX HUdce 0a308020,
11€J1€C000Pa3HO BBIACIUTH TAKXKE /1BA YPOBHSI:

* IOHWKCHHBIN YPOBEHb JOCTHKEHHM, OIICHKA «HEYJOBIETBOPUTEIHHO» (OTMETKA «2»);
* HU3KUN YPOBEHb JOCTHKEHUI, OLIEHKA «ILI0X0» (OTMETKA «1»).

Henoctmxkenne 6a30Boro ypoBHs (MOHMKEHHBIA U HU3KUI YPOBHH JOCTHXKEHUN) (DUKCHUPY-
€TCsl B 3aBUCUMOCTH OT 00bEMa U YPOBHSI OCBOEHHOI'O M HEOCBOEHHOI'O COJIEP>KaHUs IIpeIMETa.

Kak mpaBuiio, HOHM)KEHHBIA YPOBEHb JIOCTHKEHUN CBHUJIETENBCTBYET 00 OTCYTCTBUU CHUCTE-
MaTH4ECKON 0a30BOM MOATOTOBKH, O TOM, YTO y4alllUMCS HE OCBOEHO JaX€ U MOJOBUHbI IIaHU-
PYEMBIX pe3ylIbTaTOB, KOTOPbIE OCBAaUBAET OOJIBIIMHCTBO YYaIUXCs, O TOM, YTO UMEIOTCS 3Ha-
YUTEIbHBIE TPOOETBI B 3HAHUSX, JAalIbHEHIIee 00yueHue 3aTpyaHeHo. [Ipu atom yuamuiicsa Mo-
JKET BBIMOJHATH OT/EIbHBIC 3a/1aHUs MOBHIIIEHHOTO YpOBHA. JlaHHas rpynna ydammxcs TpeOy-
€T CHelHaJIbHOM AMarHOCTUKU 3aTPyAHEHUN B 00yuyeHuu, IpoOesioB B CUCTEME 3HAHUM U OKa3a-
HUY IIeJIEHANPaBIECHHOM MOMOIIH B IOCTH>KEHUU 0a30BOTO YPOBHSI.

Hu3zkuil ypoBEeHb OCBOCHMSI MIJIAHUPYEMBIX PE3YJIbTATOB CBUIECTEIBCTBYET O HAJIUYUU TOJIb-
KO OT/AENBHBIX (pparMeHTapHBIX 3HAHUN IO MPEIMETY, JabHeliee 00yueHne NpakKTUYeCKU He-
BO3MOXKHO. Y4YalIuMcs, KOTOpbIE J€MOHCTPUPYIOT HU3KMHA YpOBEHb IOCTHKEHHH, TpeOyercs
crenuaibHas MOMOIb HE TOJIBKO MO Y4€OHOMY MPEeIMETY, HO U MO (POPMUPOBAHUIO MOTHUBALIUU
K 00y4eHHI0, pa3BUTHIO HHTEpECa K U3y4aeMoi npeiMeTHON 001acTH, TOHUMAHUIO 3HAYMMOCTH
npeaMeTa s )KM3HU U JIp. ToJIbKO HaIMYue MOJI0XKUTENIbHONM MOTUBALIUU MOXET CTaTh OCHOBOM
JUKBUAALUY TPOOEIOB B 00YUEHUH [T JAHHOM IPYIIBl 00y4YaroIuXCsl.

OnucaHHBIN BbIIIE MOAXO] LEIECO00Pa3HO MPUMEHSTh B XOA€ Pa3IMYHbIX MPOLEIYp Olie-
HUBaHUS: TEKYILETrO, IPOMEKYTOUYHOTO U UTOTOBOTO.

s popmupoBaHUs HOPM OLIEHKH B COOTBETCTBUU C BBIJEIIEHHBIMH YPOBHAMU HEOOXOAUMO
OMucaTh JIOCTUKEHHUS ydallerocsi 6a30Boro ypoBHs (B TEpMHUHAX 3HAHUN M YMEHHH, KOTOPbIE OH
JIOJDKEH MPOAEMOHCTPUPOBATE), 3@ KOTOPHIE yJalllUiCcs 00OCHOBAHHO IONYYaeT OLIEHKY «yHIO0-
BJIeTBOpUTENBHOY. [locie 3Toro onpeaestoTes U coaep KaTesIbHO OMUCHIBAIOTCS 00JIee BEICOKUE
WIM HU3KUE YPOBHU JOCTH)KEHHUH. BakHO aklleHTUpOBaTh BHUMaHHE HE Ha OMMOKAxX, KOTOPhIE
c/enal yyaluics, a Ha y4eOHBIX JOCTHKEHUAX, KOTOpble 00eCIeUnBat0OT MPOJIBIKEHUE BIEPEN
B OCBOEHUH COJIEP>KAaHUS 00pa30BaHMs.

Jlis olleHKM NUHAMHMKH (OPMHPOBAHUS MPEIMETHBIX Pe3yJbTaTOB B CHUCTEME BHYTPHIII-
KOJIbHOTO MOHUTOPHHIa 00pa30BaTEeNIbHbBIX JOCTHKEHUH 1Liejecoo0pa3Ho (UKCUPOBATh U aHAIH-
3UpOBATH JIaHHBIE O CPOPMHUPOBAHHOCTH YMEHMM M HABBIKOB, CHOCOOCTBYIOIIMX OCBOCHUIO CHU-
CTEeMaTUYECKUX 3HAHUI, B TOM YHUCIIE:

* NIEPBUYHOMY O3HAKOMIIEHHUIO, OTPAOOTKE M OCO3HAHUIO TEOPETHMUYECKHX MOJAETeH M MOHATUH
(obmieHayyHbIX U 0a30BBIX AJIs JAHHOM 00JacTH 3HAHMS), CTAHIAPTHBIX aJTOPUTMOB U IpPOIIE-
AYyp;

* BBISIBJICHHIO M OCO3HAHUIO CYLTHOCTH M OCOOEHHOCTEN M3y4aeMbIX 00BEKTOB, IPOLIECCOB U SIB-
JICHUI 1eHCTBUTENBHOCTH (IIPUPOJHBIX, COLUANBHBIX, KYJIbTYPHBIX, TEXHUYECKUX U JIp.) B COOT-
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BETCTBUHU C COJIEPKAHUEM KOHKPETHOTO Y4eOHOTO MpenMeTa, CO3JaHHI0 U MCIIOJIb30BAaHUIO MO-
Jeneil u3y4aeMblX 0ObEKTOB U IIPOLIECCOB, CXEM;
* BBISIBIICHUIO U aHAJIHM3Y CYIIECTBECHHBIX M YCTOMUYMBBIX CBSA3EH M OTHOIICHHH MEXIY 0OBEKTa-
MU U NIPOLIECCAMHU.

[Tpu 5TOM 00s13aTETHLHBIME COCTABIISIOUIMMH CUCTEMBl HAKOTJICHHON OIIEHKH SIBJISIFOTCS Ma-

TEPpHUAJIbI:

* CTAapTOBOM JUArHOCTUKH;
* TEMaTUYECKUX U UTOTOBBIX MPOBEPOUHBIX PAOOT MO BCEM YUEOHBIM MpPEIMETaM;
* TBOPYECKUX paboT, BKIIIOUasi ydeOHbIC UCCICIOBAHUS U YI€OHBIC IIPOCKTHI.

Pemennie 0 TOCTHKEHUU WU HEAOCTHKEHUU IUITAHUPYEMBIX PE3yJIbTaTOB WM 00 OCBOCHUU
WIA HEOCBOCHHMU Y4eOHOTO Marepuana MPUHUMACTCS Ha OCHOBE PE3YJIbTATOB BBIIOJHEHHS 3a-
naHuii 6asoBoro ypoBHs. B mepuon BBenenus CraHmapra KpUTEpHl JOCTHKEHUS/OCBOCHUS
yueOHOro MaTepuaia 3a/1aéTcsl Kak BhIMOTHeHHE He MeHee 50% 3amanuii 6a30BOro ypOBHS HITU
nonyueHue 50% ot MakcuMaabHOTO Oaia 3a BRIIOJIHEHHE 33aJaHuil 0a30BOT0 YPOBHSI.

YPOGHM n0020mosKu yuauiuxca u Kpumepuu ycneutHocmu 06yqenuﬂ no mamemamuke

YpoBHHU Ouenka Teopus IIpakTHKa

1.Y3uaBanue Pacno3HaBarb OOBEKT, | YMeETh BBINOJIHATH 3aa-
HaXOJIUTh HY)KHYIO | HUS 110 00pas3ily, Ha Hemo-

AJroput™muueckas «3» dbopmyny, MPU3HAK, | CPEJACTBEHHOE IPUMEHE-

JIeSTCIbHOCTh C IOJ- CBOMCTBO H T.[I. Hue (Gopmys, paBwil, HH-

CKa3KoHn CTPYKIIMH U T.JI.

2. Bocnpou3Benenue 3uate QopmynupoBku | YMeTh paboTath ¢ y4deo-

AnropurMuyeckas je-
ATEJILHOCTE 0€3 MOoJ-

CKa3KH

«y

BCEX IOHSTHUH, UX CBOM-
CTBa, TMPHU3HAKH, (HOopMYy-
JIBL.

YMerb  BOCHPOM3BECTH
JI0Ka3aTelIbCTBA, BBIBO-
JIbl, yCTaHaBJIMBAaTh B3a-
UMOCBS3b, BBIOMpATh
HY)KHO€ JUI1 BBIIIOJIHE-
HUs JAHHOTO 33JIaHUs

HOW M CIIPaBOYHOH JuTe-
paTypoy, BBIIOJHATH 3a-
naHus, TpeOyromue He-
CIIOXKHBIX  IpeoOpa3oBa-
HUH C IPUMEHEHUEM H3Y-
yaeMoro mMaTepuania

3. [louumanue

[esTenpHOCTh NpU OT-
CYTCTBUU SIBHO BBIpa-
JKEHHOTO aJropuT™Ma

«S5»

CJATh JIOTUYCCKHE 3a-
KJIIOUCHUA, COCTaBJIATH
AJIropuT™M, MOACIb HE-
CJIOXKHBIX CI/ITyaI_II/Iﬁ

YMeTh NpUMEHATH IOJY-
YEHHBIE 3HAHHUA B pas-
JINYHBIX CUTYaLHSX.

BoInoaHAThL 3a/laHus
KOMOMHHPOBAaHHOTO  Xa-
pakrepa, cojepKaime
HECKOJIBKO MOHSTUH.

OBJajiecHHE

ym-

CTBEHHOW CaAMOCTOS-

TCJIbHOCTHIO

TBopueckass wuccieno-

BaTCJIbCKaA
HOCTb

JCATCIIb-

«5»

3HaTh B COBEpUICHCTBE
W3Y4YEHHBI  MaTepuall,
CBOOOAHO  OPHEHTHUPO-
BaThCs B HEM.

HMeTb 3HaHHUSA U3 J10-
MOJTHUTENbHBIX ~ HCTOY-
HUKOB.

Baagerb, onepanusimMu
JIOTUYECKOTO  MBIIILJIe-
Hus. CocTaBiIsITh MOJEINE
710001 cCUTyaIuH.

YMeThb _NpUMEHSTh 3Ha-
HUS B JI000H HecTaH-
JApTHOU CUTYyaIUH.
CaMoCTOSATEJIbLHO  BbI-
NOJHATHL TBOPYECKUE HC-
cleIoBaTeIbCKHE  3aja-
HUS.
BuInoJHars
KOHCYJIbTAHTA.

byHKIIUN
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OuyeHKa nucbMeHHbIX KOHMPOTbHBIX PAOOM YUAUUXCA O MaAmeMamuKe.

OTMeTKa «5», ecinu:

® paboTa BHINIOJIHEHA MTOJTHOCTHIO;

® B JIOTUYECKUX PACCYKICHUAX U 000CHOBAaHUHU PEIICHUSI HET IPOOEIOB U OMHUOOK;

® B PCIICHUU HET MaTEMaTHYECKUX OITMOOK (BO3MOJYKHA OJIHA HETOYHOCTH, OIHUCKA, KOTOpas HE
SIBJISICTCSI CJIEJICTBUEM HE3HAHUS WM HEMTOHUMAaHUs yueOHOTO MaTepHuaa).

OtMeTKa «4» CTaBUTCS B CIEAYIOIIUX CIIyqasix:

® paboTa BBIMOJIHEHA MMOJTHOCTHIO, HO 0OOCHOBAHMS LIAroB PEIICHUs HEAOCTAaTOYHBI (€Cau yMme-
HUE OOOCHOBBIBATH PACCYKICHUS HE SBIISLIOCH CIICIIUATBHBIM 00BEKTOM MTPOBEPKH);

® JOMYILEHBI OJJHA OLIMOKA WJIM €CTh JBa — TPU HEAO0YETa B BBIKJIAJKAX, PUCYHKAX, YepTexax
niu rpadukax (eciau 3TH BUABI pabOT HE SBISTUCH CIIEIUATIBLHBIM O0BEKTOM ITPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIIU:
® JOMmyIIeHO Oojiee OHOM OMHOKH WK OoJiee ABYX — TPeX HEI0YETOB B BBHIKIAAKAX, YEPTEkKAX
i rpadukax, Ho oOydJaromuiics o01a1aeT 00sA3aTeIbHBIMA YMEHUSMH IO IIPOBEPSEMOM TEME.

OTMeTKa «2)» CTaBUTCS, ECIIH:
® JOMYIIEHBI CYIIECTBEHHbIE OIMMOKM, MOKa3aBIIue, 4To oOydaromuiicss He obOnamaer 00s3a-
TCIbHBIMHA YMCHI/HIMI/I 10 I[aHHOI\/JI TEMEC B HOJ'IHOfI Mepe.

OtMmeTKa «1» cTaBUTCS, ECIU:
® paboTa Mmokasajna MOJHOE OTCYTCTBHE Yy OOy4arolerocsi o0s3aTeIbHbIX 3HAHUN U YMEHHH 10
MIPOBEPSIEMON TEME UJTM 3HAUUTETbHAS YaCTh PaOOTHI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

YunuTens, MOXKET TTOBBICUTD OTMCTKY 3a OpHFHHaHLHBIﬁ OTBET Ha BOIIPOC UJIW OPUTHHAIIBHOC
pelIeHne 3a1aum, KOTOpbIe CBUICTEILCTBYIOT O BHICOKOM MAaTE€MAaTHYECKOM Pa3BUTHU O0ydaro-
IErocs]; 3a penieHre OoJiee CIIOKHOM 3aJayd WM OTBET Ha OoJiee CIOKHBIM BOIPOC, MPEIIo-
YKEHHBIE 00yUarOIEeMyCsl JONOJTHUTEIBHO MOCIIE BBITOTHEHUS UM KaKHX-TTHO0O0 APYTUX 3aJaHUH.

0uem<a YCmHBIX Omeemos yHaujuxcia no mamemamuke

OTBeT OLIEHNBAETCsl OTMETKOM «S5», €CIIN YUEHHK:

® TI0JTHO PacKpbUl COJEpKaHME MaTepuaja B 00beMe, IPeTyCMOTPEHHOM MporpaMMon U yueo-
HUKOM;

® 3JI0KUJI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HMCIIONb3Yys MAaTEMATUYECKYI0 TEPMHUHOIOTHIO
Y CUMBOJIMKY, B OIIPEJEIICHHOM JIOTUYECKOM ITOCIIE0BATEIbHOCTH;

® IPABHWJILHO BBIMOJIHUI PUCYHKH, YEPTEXKHU, TpaUKH, COMYTCTBYIOIINE OTBETY;

® [10Ka3aJ]1 YMEHUE WIITOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHSTH €€ B HOBOU
CUTYallMU TIPU BHITIOJTHEHUH MPAKTUYECKOTO 3a/1aHus;

® [IPOJIEMOHCTPUPOBA 3HAHHE TEOPUM PaHEE M3YUYEHHBIX COMYTCTBYIOUIMX TeM, C(HOpPMHUPO-
BaHHOCTb W YCTOWYMBOCTH MCIIOJIb3YEMBIX IIPH OTBETC YMEHHUI U HAaBBIKOB;

® OTBEYaJ CAMOCTOATENBHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIIS;
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® BO3MOXHBI OJHA — JIB€ HECTOYHOCTH IIPH OCBCIHICHHH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBI-
KJIaJJKaX, KOTOPBIC YUCHHUK JICTKO UCIIPABUII ITOCJIC 3aMCUaHUs YUUTCIIA.

OTBET OLICHUBACTCSI OTMETKOM «4», €CIIU YJOBIECTBOPSIET B OCHOBHOM TPEOOBAHHSIM Ha OLICHKY
«5», HO TIPY 3TOM UMEET OJIMH U3 HEAOCTATKOB:

® B H3JI0KEHUH JONYIIECHBI HEOOJbIIKE MPOOEIbl, HE HCKa3UBIIICe MATEMATHIECKOE COJICPIKAHNE
OTBETA,

® JIOINYIICHBI OJIMH — J[BAa HEJOYETa MPU OCBEIICHUH OCHOBHOI'O COJACPIKAaHMs OTBETAa, MCIPAB-
JICHHBIC TIOCJIC 3aMEYaHUs YIUTEJIS,

® JIOMYIICHBI OIMOKA MK 0oJiee ABYX HEJOYETOB IIPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WX B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC MTOCIIC 3aMEUYaHUS YIUTEIIS.

OtMetKa «3» CTaBUTCS B CIEAYIOLIUX CIIydasix:

® HEMOJHO PACKPBITO COJEpKaHUE MaTepHala (coiepxaHue U3JI0KEeHO (parMeHTapHO, HE BCe-
I/1a OCJIeIOBATENBHO), HO TIOKAa3aHO 00IIee TOHUMaHKEe BOTIPOCa U MPOJAEMOHCTPUPOBAHBI yMe-
HUS, JIOCTaTOYHBIE ISl YCBOGHUS MPOrPaMMHOTO marepuana (ompeneneHsl «TpeOoBaHUSAMU K
MaTeMaTUYeCKON MOATOTOBKE 00YUAIOIIMXCS» B HACTOSIIEH ITporpaMMe 1o MaTeMaTHKeE);

® UMENHCH 3aTPYIHEHUS WIH JOMYIICHbBI OINOKHU B ONPEAeICHUN MAaTeMaTUYECKON TePMUHOIIO-
TUH, YepTEekKaxX, BHIKJIAJIKaX, UCIIPABICHHBIC MMOCIIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUHUTEIIS;
® YYCHHK HE CIPABUJIICS C IPUMEHEHHUEM T€OPHUU B HOBOM CHUTYyallUd MPU BBINOJIHEHUU MPAKTH-
YECKOT0 3a/IaHUS, HO BBITIOJHUII 33/IaHUs 00513aTEITILHOTO YPOBHS CJIIOKHOCTH TI0 JJAHHOW TeME;

® TIpu JOCTATOYHOM 3HAHUU TEOPETUYECKOTO0 MaTepHalia BhISBICHA HEIOCTaTOYHAsE cHOpMUPO-
BaHHOCTb OCHOBHBIX YMEHUHN U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CICIYIONIUX CIIydasx:

® HE PaCKPBITO OCHOBHOE COJIEpKaHue YI4eOHOTO MaTepuana;

® O0HaApYXEHO HE3HAHHE YUYEHWKOM OOJIBIIeH Wi HanboJiee BAXKHOW YacTH y4eOHOro Marepua-
7na;

® JIONYIIEHBI OMUOKN B OTPECIICHUN TIOHATHH, IPU UCTIOIH30BAHUN MATEMaTHICCKOW TEPMHU-
HOJIOTHH, B PUCYHKAaX, YyepTexax WM rpaduKax, B BbIKJIAJIKaX, KOTOPbIe HE UCIPABIEHBI MOCIE
HECKOJIbKUX HABOJISIINX BOITPOCOB YUHTEIIS.

OtMmeTKa «1» cTaBUTCS, ECIU:

® yueHUK OOHApY>KWUJI MOJIHOE HE3HAHUE U HEMOHUMaHHE N3Yy4aeMOoro yueOHOro MaTepuania Hid
HE CMOT OTBETUTH HU HA OAWH U3 ITOCTABJICHHBIX BOHpOCOB 110 I/I?)yLIGHHOMy MaTepHany.
Ouenuesanue mecmosvix 3a0aHuil

Kaxaplii BepHBI OTBET TECTOBOTO 3aJaHUs OlleHHBaeTcs B 1 Oani. 3a HEBEpHBI OTBET WU OT-
cyTcTBHE oTBeTa cTaBuTCs 0 OassIoB.

Otmetka "5" craButcs 3a 95% - 100% HaOpaHHBIX OaNIOB.

Otmetka "4" craButcs 3a 75%- 94% naOpaHHBIX 0ajlIOB.

Otmetka "3" craButcs 3a 50% - 74% HaOpaHHBIX OaJIOB.

OtMmetka "2" craButcs 3a MmeHnee 4yem 50% HaOpaHHBIX 0aIOB.

Oowaa knaccuuxkayus oumuodoK.

[Tpu olleHKe 3HAHWN, YMCHHA U HABBIKOB OOYJAIOIIUXCS CICIYEeT YUYUTHIBATh BCE OMIMOKH (TPYy-
Oble U HeTrpyObIe) i HEJTOUETHI.

I'pybvimu cuumaromes owuoKu:
- HE3HAHHWE OMPEICICHUS] OCHOBHBIX MOHSITHH, 3aKOHOB, TIPABIJI, OCHOBHBIX TOJIOKEHUN TCOPHUH,
He3HaHue (HopMYJI, OOIICTIPHUHSITHIX CHMBOJIOB 0003HAYCHU BEIMYHH, CTUHHI] UX U3MEPCHUS;



- He3HAHWE HAMMEHOBAHUN EMHUI] U3MEPEHHUS;

- HEYMCHHE BBIJICITUTH B OTBETE TJIABHOE,

- HEyMCHHE MIPUMEHSTH 3HAHMSI, aJITOPUTMBI JUJIsl pEIICHUS 3a/1a4;
- HEYMEHHME JICJIaTh BBIBOJIBI H 0000IEHUS;

- HEyMCHHE YUTATh U CTPOUTH IPAPUKH;

- HEYMCHHE T10JIb30BaThCs IEPBOUCTOUHUKAMH, YYCOHHMKOM U CIIPABOYHHKAMM;
- IOTePsI KOPHSI UJIU COXPaHEHUE IIOCTOPOHHETO KOPHSI;

- oTOpachIBaHKUE 0€3 00BSICHEHUN OJHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIHOKH;

- BEIYMCIIMTENbHBIE OIIMOKH, €CJIM OHU HE SIBJISIOTCS OIUCKOM;

- JIOTHYECKHE OIIHUOKH.

K neepybvim owubxam cnedyem omuecmu:
- HETOYHOCTH (DOPMYITHPOBOK, ONPEICIICHHIA, TIOHATUH, TEOPUH, BEI3BAaHHASI HETIOJIHOTOW OXBaTa
OCHOBHBIX IMPU3HAKOB OTPECIIIEMOTO TTOHITHSI HJIM 3aMEHOHM OJTHOTO - IBYX M3 3THX IMPU3HAKOB
BTOPOCTETICHHBIMU;
- HETOYHOCTH rpaduka;
- HepalHMOHAIBHBIA METOJ| PEUICHHS 3a/Ja4d WM HEIOCTATOYHO IPOJYMaHHBIA IJIAH OTBETA
(HapyIIeHue JIOTUKH, TTOIMEHA OTJCIEHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH);
- HEpaIMOHAIBHBIC METOBI PA0OTHI CO CIIPABOYHOM M JIPYTOil JIUTEPATYPON;
- HEyMCHHE PeIlaTh 3a]]a41, BBIMIOTHATH 3a/IaHUs B 00IIIEM BHJIC.

Heoouemamu sgnaromcsi:
- HEepalMOHAJIbHbIE IPUEMBI BEIYUCIECHUH U IpeoOpa3oBaHMii;
- HEOpEXKHOE BBIIIOJHEHHE 3aKCEN, YePTEKEN, CXeM, TpaUKOB.

Kontpons 3YH mnpennaraercst mpu NpoBeACHUH MaTeMaTUYECKUX JUKTAHTOB, MPaKTHYe-
CKHUX PabOoT, CAaMOCTOATEIBHBIX PA0OT 00YYAIOIIET0 U KOHTPOJIMPYIOIIETO BUAA, KOHTPOIbHBIX
pabor.



