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IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmma 1o mMaTeMaTUKe Il OOYHAIOIINXCS C 3aIPKKON TICHU-
xudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO 001Ier0o 00pa3zoBaHUs
NOJroTOBIeHa Ha ocHoBe denepaabHOr0 rocyAapCTBEHHOTO 00pa30BaTENbHOIO
cTaHaapTa OCHOBHOro odmero oopazoBanusa (IIpukasz Munnpocsemenus Poccun
oT 31.05.2021 r. Ne 287, 3apeructpupoBan MunHucrepctsoM roctunuu Poccuii-
ckoit ®enepannu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO0O), anpan-
TUPOBAHHOW OCHOBHOM 00pa30BaTebHON MPOrPpaMMbl OCHOBHOT'O 001Iero oopaszo-
BaHUs OOy4YarOIIMXCS C 3aJepKKOM mncuxudeckoro paszputus (gaiee — ITAOOII
OOO 3I1P), paboueit nmporpaMmMbl OCHOBHOTO 00111eT0 00pa30BaHUsI MO MPEIMETY
«Marematukay, mporpaMMbl BOCIIUTaHUS, C YUETOM pacIlpeesIeHHbIX N0 KilaccaM
IPOBEpPAEMbIX TPeOOBAaHUMN K pe3ysbTaTaM OCBOCHMS AJaNTHUPOBAHHONW OCHOBHOM
o0pa3oBaTenbHO MpOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHUsl 00YyYaroOmUXCs C
3aJIepKKOM TICUXUUECKOro pa3BuTusa. B paboueii mporpaMmmMe y4TeHbI UEH U TOJIO-
kenust KoHenmuu pa3BuTHs MareMaTudeckoro odpaszoanus B Poccuiickont de-

Jepaluu.

OO6mrast xapakTepucTuka yaeOHoro mpeamera «MaTteMaTrukay

VY4eoOnslii npenMer «MaremaTika» BXOIUT B MPEAMETHYI0 obnacth «Marte-
MaTHKa 1 uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BHIYMCINUTEIBHON KYIbTY-
PBI ¥ JIOTHYECKOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHS IMOJIb30BATHCSA AITOPHUT-
MaMH, a TaKKe IPUOOPETEHUIO MPAKTUISCKUX HABBIKOB, HEOOXOUMBIX B MTOBCE/I-
HEBHOM ku3HU oOyuaromuxcs ¢ 3[1P. YueOHblil npeaMeT pa3BUBaeT MBIIIJIEHUE,
IPOCTPAHCTBEHHOE BOOOpakeHHEe, QYyHKIHMOHAIBHYI0 IPAMOTHOCTb, YMEHHS BOC-
NPUHUMATh U KPUTUUYECKU aHAIU3UPOBATH MH(OPMAIIUIO, MPECTABICHHYIO B pa3-
JUYHBIX (popMax.

OOyueHne mareMaTuke AAa€T BO3MOXKHOCTb pa3BUBaTh y OOYyYaIOLIUXCS C
311P TouHyt0, pallMoHAIbHYI0 U UHPOPMATUBHYIO pedb, YMEHHE OTOMpPATh HAUOO-
Jee MOIXOSIINE SI3bIKOBBIE, CHMBOJIMUECKUE, rpaduueckue cpeacTBa AJis BbIpa-
KEHUS CYKJICHUW W HATJISTHOTO UX MPEJCTaBICHUSI.

Heo0xoaumMbpiM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBA-
HUHM SBIISETCA OOIIEe 3HAKOMCTBO C METOJAaMHU TO3HAHUSA JCHCTBUTEIHHOCTH,
IPECTaBICHNE O MPEAMETE U METO/IaX MAaTEMaTUKH, UX OTIMYUI OT METOJIOB JIPY-
THX €CTECTBEHHBIX M T'YMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MaTe-
MaTHKH JJIs PEIICHUs HAyYHbIX U MPHUKIAIHBIX 33/a4. TakuMm o0pa3oM, MaTeMaTH-
yeckoe 00pa3oBaHKMe BHOCUT CBOM BKJIaJ B popMUpoBaHUE OOIIEH KyJIbTyphl Ye-
JIOBEKa.

N3yuenne MareMaTUKH TakXKe CIOCOOCTBYET ICTETHUYECKOMY BOCIUTAHUIO
YeJI0BEeKa, MOHMMAHHUIO KPAacOThl M M3AIIECTBA MATEMATHUYECKUX PaCCYKICHUM,
BOCIIPUSATUIO TEOMETPUUECKUX (POPM, YCBOCHHIO UJIEU CUMMETPUHU.

[Iporpamma oTpaxaeT cojepkaHue oO0yueHus npeamery «MaTemaTuka» C
y4eToM 0COOBIX 00pa3zoBaTenbHbIX MoTpeOHocTel oOyuaromuxcs ¢ 3[1P. OBnaze-



HUE Y4eOHBIM MpeaMeToM «MaTemaThuka» MPECTaBISET ONPEIACICHHYIO CIIOXK-
HoCTh Jyis1 yuamuxcs ¢ 3I1P. V obyuaromuxcs ¢ 3I1P Hanbosnee BrIpakeHbI OTCTA-
BaHUS B Pa3BUTHHU CIOBECHO-JIOTHYECKUX (POPM MBIIIIEHHUS, TTOITOMY aOCTpaKT-
HBIC U OTBJICUCHHBIE KATETOPUU UM TPYAHOAOCTYIIHBI. B TOXXe BpeMs mpu crienu-
aTbHOM 00y4YeHUU O0ydaroIuecss MOTYT BBITIONHATH 33JlaHUs 10 anroputmy. OHu
BOCIPUMMYHBBI K MOMOIIM, MOTYT BBIIIOJHUTH NIEPEHOC HA AHAJIOTUYHOE 3aJaHUE
YCBOGHHOTO crocoba pemienusi. CHUKEHUE Pa3BUTHSI MBICIUTEIbHBIX ONEpaluil u
3aMEVIEHHOE CTAHOBJICHHUE JIOTMYECKMX NEUCTBUU NPHUBOMAT K HEAOCTATOYHOU
OCMBICJICHHOCTH COBEPIIIAEMbIX YUE€OHBIX NEUCTBUMA. Y 00y4aroUuXxcs 3aTPyIHEHbI
CUETHBIC BBIYMCIICHUS, IPOU3BOUMBIE B YM€. B NTMCHbMEHHBIX BBIYUCICHUSX OHU
MOTYT IPOITYyCKaTh OJIMH U3 MPOMEXYTOUHBIX maroB. [Ipu pabore ¢ ynucIOBBIMU
BBIPA)KEHUSAMH, BBIYMCICHUEM WX 3HAYEHHUS MOTYT HE YJIEPKUBATH NPaBUJIbHBIN
nopsanok aevictsuil. [lpu ynporienuu, npeoOpa3oBaHUU BBIPAKEHUN ydalluecs ¢
3I1IP HE MOTYT CaMOCTOSITENILHO IPUHATH PELICHHUE O MOCIJIEI0BATEIIBHOCTH BBIIOJI-
HEHUS JeUCTBUM. KOHKPETHOCTH MBIIUIEHUS OCJIOXKHSIET YCBOCHUSI HABBIKA pellle-
HUsI yPaBHEHUW, HEPABEHCTB, CUCTEMbI ypaBHEHUU. VIM ManogoCcTynHO coBepiie-
HUE 00pPATUMBIX OTIEPAIIHIA.

Huskuii ypoBeHb pa3BUTHSI JIOTUYECKHUX OIEparuii, HeJoCcTaTodHass 0000-
HICHHOCTh MBIIUIEHUS 3aTPYAHSAIOT U3ydeHUE TeMbl « DyHKIMW»: Ipu ompeaene-
HUU (QYyHKIIMOHATHHOW 3aBUCUMOCTH, TP OMUCAHUU TpadhUIeCKOd CUTYyaIllH, UC-
N0JIb3YysI T€OMETPUYECKUH, alreOpandeckuii, PyHKIMOHAIBbHBIN sA3bIKH. Hepenko
ydalirecss He BUASAT pa3sHUIIBI MEXAYy OOJacThiO omnpeseneHus (QyHKIUU U o0a-
CTBIO 3HAYCHUM.

Pemienue 3amau CONpsKEHO ¢ TPYAHOCTAMH OGOPMIICHUSI KPaTKOW 3aIucH,
IIPOBEJICHUSI aHAM3a yCIOBUS 3a/1auM, BhIIETEHUS CyllecTBeHHOro. O0yuaromue-
cs ¢ 3IIP 3atpyanstoTcs caenath yMO3aKIOYEeHUE OT 00IIEro K YaCTHOMY, HEpeI-
KO BBIOMPAIOT HEPAIMOHAIBHBIE CIIOCOOBI PEIIeHUs, MHOT/Ia OTPAaHUYMBAIOTCS Ma-
HUIYJISIUUASIMU C YUCIIaMHU.

[Ipu u3ydennn reomeTpuueckoro Marepuaia odyuatomuecs ¢ 3I1P cranku-
BAIOTCSl C TPYAHOCTBIO JI€JIaTh JIOTMYECKUE BBIBOJIbI, CTPOUTH IOCIIEI0BATEIbHbBIC
paccyxnenusa. HenpouHble 3HaHWSI OCHOBHBIX TE€OPEM T'€OMETPHUM IPUBOAUT K
omuOKaM B PEIICHUH TeoMeTprudecKux 3amad. OOyuarommecs MOTYT MOAMEHUTh
dbopmyily, HENPaBUIBLHO NMPUMEHUTH TeopeMy. K cepbe3HbIM olnOKkam B pelieHUun
3a71a4 MPUBOAAT HEAOCTATOYHO PA3BUTHIE MPOCTPAHCTBEHHBIE MpeACTaBICHUA. M
CJIO’KHO BBITIOJTHUTH YEPTEXK K YCIOBHUIO, B MUCHbMEHHBIX pab0OTaXx OHU HE MOTYT
MPUBECTH OOBICHEHUE K YEPTEKY.

To4HOCTh 3aMOMUHAHUS U BOCHPOU3BEIICHUS YUECOHOTO MaTepHaia CHUMKE-
HBI 110 MPUYHMHE CJIA00CTH MHECTHYECKOU JESITeIbHOCTH, CYKeHUsI 00bemMa maMsi-
. OOyyaronmumcs ¢ 3I1P TpeGyeTcst Oosbliie BpeMEHU Ha 3aKperieHue MaTepua-
Ja, akTyajau3alus 3HaHUM 110 OTIOpPE MPU BOCTIPOU3BECHUH.

Jlist mpeofonieHuss TPyAHOCTEN B M3ydeHUH y4ueOHoro mpeamera «Matema-
THUKa» HE0OXoarMa aianTtaius oobemMa U Xapakrepa yueOHOTro MaTepHalia K mo3Ha-
BaTeJIbHBIM BO3MOXKHOCTAM yuantuxcs ¢ 3I1P. Crnenyer y4ueOHBIN MaTtepual mpe-



HNOJHOCUTh HEOOIBIIMMHU MOPLUSAMH, YCIOXHSSI €ro INOCTENEHHO, U3bICKUBATh
CHOCOOBI aJanTaluy TPYAHBIX 33JaHUN, HEKOTOPbIE TEMBbI JaBaTh KaK O3HAKOMM-
TEJIbHBIE; UCKIII0YATh OTAEIbHBIC TPYAHBIE JOKA3aTEIbCTBA; TCOPETUICCKUM MaTe-
pran peKOMEHIYETCS U3y4aTh B IPOLIECCE NMPAKTUYECKON ACATEIBHOCTH IO pelie-
HUO 3a1a4. OpraHn4ecKoe eIMHCTBO NPAKTUYECKON U YMCTBEHHOU AESTEIbHOCTH
yyYaluxcs Ha ypoKaxX MaTeMaTHUKU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEILHOMY
YCBOEHUIO 0a3MCHBIX MATEMaTUYECKUX 3HAHUN U YMEHHI.

Lenu u 3agaun u3yuyeHus yueOHoro npeamera «MareMaTrukay
[IpuopureTHbIMU yenamu 00yueHus: MaTeMaTuke B 5—9 kiaccax sBIISIOTCS:

" ($opMHpOBaHUE LIEHTPAIBHBIX MATEMATUYECKUX MOHATUHN (UHCIIO, BEIMYHHA,
reoMeTpuueckas (urypa, nepeMeHHasi, BEpOSITHOCTb, PYHKIMsI), oOecnedn-
BAIOLIUX MPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh MAaTEMaTHYECKOro 00paso-
BaHus oOyyaromuxcs ¢ 3I1P;

* noaseaeHue odyuvaromuxcs ¢ 3[1P Ha gocTynHOM AJ1 HUX YPOBHE K OCO3Ha-
HUIO B3aMMOCBS3M MaTEMaTUKH U OKPY>KArOLIEro MUpa, IOHUMaHHE MaTeMa-
TUKH KaK 4YacCTH OOLIEH KyJIbTYpbl YEJIOBEUECTBA;

" pa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yUarommxcs ¢
311P, no3HaBaTeabHON AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KPUTUY-
HOCTHY MBIIUIEHUS, UHTEPECA K U3YUEHUIO MATEMATHKU;

" (popmupoBaHue (PYHKIIMOHAJIBLHON MaTEeMaTHYECKON rpaMOTHOCTU: YMEHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTUYECKUX MOHITHI, OOBEKTOB U 3aKOHO-
MEPHOCTEW B PEAIbHBIX >KM3HEHHBIX CUTYalUUAX W MPU HU3YUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEpPHOCTEH, Pop-
MYJIAPOBAaTh UX Ha A3BIKE MATEMAaTUKU U CO3/1aBaTh MaTEMAaTHYECKUE MOJC-
JIY, IPUMEHATH OCBOCHHBI MAaT€MAaTHYECKUI ammapar [Uisl PELICHHs IPaK-
TUKO-OPUEHTHPOBAHHBIX 33Ja4, UHTEPIPETUPOBATh U OLICHUBATh ITOJYYEH-
HBIE PE3YJIbTaTHI.

JlocTrxeHne 3THX 1esnel o0ecrednBaeTcs pelieHueM CIeIyIOMNX 3a0ay.

* dopmupoBath y oOy4daromuxcs ¢ 3[1P HaBbiku yueOHO-TIO3HABATEHHOM Je-
ATEIBHOCTHU: TUIAHUPOBAHHE PaOOThI, MOMCK PAaLMOHAIBHBIX MyTEH €€ BbI-
ITOJTHEHUS, OCYILECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh MHTEIUIEKTYaJbHOMY pPa3BUTHIO, (POPMHpPOBATH KAueCTBa,
HEO0OXOAMMBIEC YEJIOBEKY /I MOJHOLEHHOW XU3HH B COBPEMEHHOM OOIIe-
CTBE, CBOMCTBEHHbBIE MAaTEMAaTUYECKON NESITENBHOCTHU: SICHOCTH U TOYHOCTHU
MBICIIA, WHTYHUIMH, MPOCTPAHCTBEHHBIX MPEACTABICHUM, CIIOCOOHOCTH K
IIPEOIOJIEHUIO TPYAHOCTEN;

" (QopmMupoBaTH KIIOYEBBIE KOMIIETEHIMHM YYalllUXCsl B paMKaX IMPEIMETHOU
obnactu «MareMaTuka U ”HPOpMATHKAY;

" pa3BHUBaTh MOHATUITHOE MBIILIEHUS 00ydatomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIHUIO IMO3HABATEJIBHBIX IPOLIECCOB OOYYaAIOLIUXCS C
3I1IP, HeOOXOAUMBIX JJIi OCBOCHUS MPOTPaMMHOIO MaTepuaa 1no yueoHoMmy
IpEeaMETY;



" [pexycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIIMU O0pa3oBaTEIbHBIX Je(uiim-
TOB B OCBOCHHUHU MPEIIECTBYIONIETO MPOTPAMMHOI0 Marepuaia y oOydaro-
muxcs ¢ 3[1P 1 HeTOCTaTKOB B MX MaTEMAaTHUYECKOM Pa3BUTHUU;
* chopMHpPOBATH YCTOWYUBBIN HHTEPEC YUAIUXCS K MPEMETY;
" BBISABJISATH U Pa3BUBATh MATEMATHUYECKUE U TBOPUYECKUE CTIOCOOHOCTH.
OcCHOBHBIE JINHUU COAEPKaHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u
BBIUMCIICHUSD», «AnreOpay («Asredpanyeckue BhIPAKEHUs», « Y paBHEHUS U Hepa-
BEHCTBa»), «DyHKuum», «I'eomerpus» («I'eomerpuueckue (GUrypbl U UX CBOW-
cTBay, «V3MepeHue reoMeTpUUeCKUX BEIUYUH»), «BEepOATHOCTh U CTAaTUCTHUKAY.
JlaHHbIe TMHUK Pa3BUBAIOTCS MAapaJUIeNIbHO, KaXasi B COOTBETCTBUU C COOCTBEH-
HOW JIOTUKOW, OJTHAKO HE HE3aBUCUMO OJ(HA OT JAPYTOM, a B TECCHOM KOHTAKTE U B3a-
umoeiictBuu. Kpome 3Toro, ux o0beIMHSAET JIOTMUECKasi COCTABIISIIOLIAs, TPAIU-
LMOHHO MpUCylIas MAaTEMATUKE U POHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U
conepxarenbuble JuHuu. ChopmynupoBanHoe B DenepaibHOM TOCyIapCTBEHHOM
o0pa3oBaTenbHOM CTaHJApTE OCHOBHOIO 001ero oOpa3oBaHusi TpeOOBaHUE
«YMETh ONEPUPOBATH MOHATUAMM: OINpPEACICHUE, aKCUOMa, TEOPEMA, J10KA3aATEllb-
CTBO; YMEHHUE pacClO3HaBaThb WCTUHHBIE W JIOKHBIE BBICKA3bIBaHMS, MPUBOJUTH
IpUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPUI[AHUS BBICKA3bIBa-
HUI» OTHOCHUTCS KO BCeM Kypcam, a (popMHupoBaHHE JOTHYECKHX YMEHUHN pacipe-
JIeNIAeTCs IO BCeM rojiaM 00y4YeHHsI Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM DPE3yJIbTaTaM
ocBoenus [IpumepHoii paboueil mporpaMmbl, pacrpeaeaEHHbIM [0 rojlaM o0y4e-
HUS, CTPYKTYPUPOBAHO TakuM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, NMPUHLIHUIIN-
aJbHBIM BOIIpOCcaM O0ydaromuecs: 00paaiuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTUYECKUMU MOHIATUSAMH U HABBIKAMU OCYLIECTBIIIOCH NOCJIENOBATENBHO U
MOCTYIATEIbHO, ¢ COOJIIO/ICHUEM IMPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIC 3HAHUS
BKJIFOYAJIMCH B OOIIYI0 CUCTEMY MAaTeMaTUYECKHUX MPEACTABICHUN 00yUYaromuxcs ¢
311P, pacmupsia u yrinyossis e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBsi3H. OO1Ine
1eJIM M3y4yeHus: yueOHoro npeamera «MaTtemaTuka» npeactaBieHsl B [IpumepHoi
paboueit mporpaMMe OCHOBHOT'O OOIIEro oOpa3oBaHUsI.

Ocobennocty 0TOOpA U aganTauy y9eOHOTO MaTepralia o MaTeMaTHKe

Obyuenne yueOHOMY mpeameTy «MareMaTHKa» CTPOUTCS Ha CO3JIaHUU OIl-
TUMAJBHBIX YCIIOBUH JJIS1 YCBOEHUS MPOTPAaMMHOTO MaTepuaia 00ydJarouuMucs ¢
3I1P. Bonbuioe BHUMaHUE ynensieTcs oTOOpYy ydyeOHOro marepuana B COOTBET-
CTBUU C MPUHUMUIIOM AOCTYIHOCTH MPU COXPAHEHUH OOIIEro 6a30BOro ypoBHs, KO-
TOPBIN JOJIKEH IO COAEPKAHUIO U 00BEMY OBITh aJallITUPOBAHHBIM /I 00yuaro-
muxcs ¢ 3[IP B cooTBeTCTBUM € UX 0COOBIMU 00pa30BaTENbHBIMU IOTPEOHOCTAMH.
Caenyet o0neruuth oBiajeHue Marepuaiom oOydatomumucs ¢ 3I1P nocpeacrsom
€ro JIeTaIbHOI0 OOBSCHEHUS C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOH Tpe-
HUPOBKH B MPUMEHEHUM 3HAHWUM, UCIOJIB3Ysl IPUEMbI aKTyadu3aluu (BU3yasibHas
oropa, mamsTka).



Pabouasi mporpamma npeaycMaTpuBaeT BHECEHHE HEKOTOPBIX M3MEHEHMIA:
yMEHBIIIEHHE 00beMa TEOPETHUECKUX CBEACHUI, BEBIHECEHUE OTNEIbHBIX TEM HIIU
EJIBIX Pa3/IesIoB B MaTepUabl I 0030PHOT0, 03HAKOMHUTEIILHOTO N3YUYEHUSI.

N3menenus mporpammsl B 7-9 kiaaccax

T'eomempus

Cienyetr OCHOBHOE€ BHUMAHME YJICIUTh MPAKTUUECKON HAIMPABIECHHOCTH KYyp-
ca, UCKIIIOUYMB M YIPOCTUB HAUOOJEE CIIOXKHBIN NJi1 BOCIPHUATHUS TEOPETUUECKUUN
Matepual. Ha ypokax reoMeTrpuu HEOOXOJIMMO MaKCHUMaJIbHO HMCIOJIb30BaTh Ha-
IJISIAHBIE Cpe/icTBa 00y4deHUs, OOJIbIIe TPOBOIUTH MPAKTUYECKUX PAOOT ¢ ydallu-
Mucs, pemath 3agaud. CTpOUTh pellleHHe 3aJay MPU MOCTOSTHHOM OOpallleHuu K
HaIJISIAHOCTH — PUCYHKAaM U YEPTEKAM.

O3HakOMUTENIBHO J1aThb TeMbl: «TeopeMbl M J10Ka3aTelbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO OT MPOTUBHOI0», «CyIIECTBOBAHUE U €IMHCTBEHHOCThH IEPIICH-
JTUAKYJIApa K IpIMon», «MeTos1 reOMeTpUYeCcKUX MecT», «MeToa yABOCHUS Meaua-
Hb», «Teopema @aneca U TeopeMa O NMPONOPLUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TPEYroJibHUKay, «[3MeHeHne TPUrOHOMETpUUYECKUX (DYHKIIMI MpU BO3pacTa-
HUAHU yriiay, «@opmynbl Uil paAnyCOB BIMCAHHBIX U ONHCAHHBIX OKPYKHOCTEU
IIPAaBWJIBHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NpsAMoON», «lBrkeHue», «CBou-
CTBa ABIXKEHUs», « Teopema 0 MpOU3BEICHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BE-
JICHUU OTPE3KOB CEKYILHX, TEOpEMa O KBaJpaTe KacaTeIbHON.

Crenyer yMEHBIIUTh KOJUYECTBO YaCOB Ha M3ydeHUE TeM: « CHMMETpUYHBIE
¢burypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpanbHas CUMMETPUs,
«ITapamnenbupiii meperoc», «IlloBopot», «IlIpeobpazoBanne momodus. IlomoGue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIEC 33/1a4d HA MOCTPOEHUE C MOMOIIbIO
LUAPKYJIS U JUHEUKW», «JleKapToBbl KOOPAUHATHI HA IUIOCKOCTH», «Pemenne Tpe-
YTOJBLHHUKOBY, «Ilomobue durypy.

BricBoOOIMBIIIMECS YaChl HCTIONB30BAaTh HA PEIICHUE 33]]a4 U IOBTOPCHHE.

Buabl nesarenbHoctu odyuawmmuxcs ¢ 3IIP, o0ycioBiieHHbIe 0COOBIMU
oOpa3oBareibHBIMHU NMOTPEOHOCTAMH U 00ecTeYnBAIONIHE OCMbBICJIEHHOE 0CBO-
eHHe co/lepkaHuM o0pa3oBaHus Mo npeamery «MaremaTnka

Conepxanue BUIOB JedaresbHOCTH oOyuaromuxces ¢ 3I1P onpenensiercss ux
0CcOOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTSIMU. [IOMUMO MIMPOKO UCTIOIB3YEMBIX B
OOII OOO o06mux A Bcex 0Oy4YarOIIMXCA BHIIOB ACSTENBHOCTU CIENYET YCH-
JIUTH BUJIBI JICATEIIBHOCTH clieU(PUUHBIC /I TaHHOW KaTeropuu JeTel, odecrneun-
BAaIOIIIME OCMBICJIEHHOE OCBOCHHE COJIEpKaHUsI 00pa30BaHUs 1O MPEAMETY: yCHUIIe-
HUE TPEAMETHO-TIPAKTUYECKON IEATEIbHOCTH C aKTUBHU3AIMEH CEHCOPHBIX CH-
CTEM; YepeI0BaHNUE BUOB JIESITEIbHOCTH, 33/IEUCTBYIOIIUX Pa3IN4YHbIE CEHCOPHbIE
CUCTEMBbI; OCBOEHHE MaTepHalia C OMOPON Ha aJTOPUTM; «IIOLIATOBOCTh» B M3yue-
HUU MaTepualna; UCIOJb30BaHUE JIOMOJHUTEIBLHON BHU3yaJIbHOW OMOPHI (CXEMBI,



111a0JI0HBI, ONIOPHBIE TAOIMIIBI); PEUYEBOM OTUET O MPOLIECCE U PE3yNbTaTe AEATEINb-
HOCTH; BBIIMOJIHEHHUE CHEIHAIbHBIX 3aJaHui, 00eCreUnBalOIINX KOPPEKIUIO PEry-
JSIIUM  y4eOHO-TT03HABATENbHON JESITEIbHOCTH U KOHTPOJb COOCTBEHHOTO pe-
3yJbTaTa.

Tematuueckas U TepMHHOJIOTHYECKast Jiekcuka coorBeTcTByeT OOIT OOO0.

Hns oOyuatomuxcs ¢ 3P cymiecTBeHHBIM SIBISIFOTCSI MIPUEMBI pabOTHI C
JEKCUYECKHUM MaTepuajoM mo mpeamery. [IpoBoaurtcs cneumanbHas paboTta 1o
BBEJICHUIO B aKTUBHBIN CIIOBaph O0YYAIOIMIMXCA COOTBETCTBYIOLIEH TEPMUHOIOTUH.
N3yuaemMble TEpMHUHBI BBOJSATCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3Yallb-
Hasl MOJAEPKKa, AITOPUTMbI paOOTHI C ONPEACIICHUEM, OTIOPHBIE CXEMBbI JIJISl aKTY-
aIU3alu TEPMUHOJIOTUU.

PABOYAA ITPOITPAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KIIACCBI

Hesan u3yyeHus y4eOHOro Kypca

OO6mume menu uzydeHus ydeOHoro kKypca «l'eomerpus» mpencTaBieHbl B
ITOOIT OOO. OnHM 3aKITOYAKOTCS, MPEKIE BCETO B TOM, YTO HA ypPOKaX r€OMETPUH
00y4aroLuICs yUYUTCS IPOBOAUTD JJOKA3aTEIbHbIE PACCYKICHUS, CTPOUTD JIOTHYE-
CKHE YMO3aKJIIOUEHUS, 10Ka3bIBATh UCTUHHBIC YTBEPIKIICHUS U CTPOUTH KOHTPIPH-
MEpHI K JIOKHBIM, POBOJIUTH PACCYKJICHHS «OT MPOTUBHOI0», OTJIMYATh CBOMCTBA
OT NPU3HAKOB, (popMyIHpoBaTh OOpaTHBIE yTBEpXKAeHUS. B oOydueHnn ymeHUIo
paccyXaaTb COCTOUT BA)XHOE BOCIIUTATENIBHOE 3HAYEHUE H3YyYECHUS T€OMETPHH,
IIPUCYIIEE UMEHHO OTEYECTBEHHOW MAaTEMAaTHYECKOM IIIKOJIE.

BTopoii menbr0 HM3ydeHUsT T€OMETPUH SBIIIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPU PEIIEHUM KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTPEYAIOIINXCS B PEaIbHOM )KM3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIb-
Has JIMHUS B U3YYEHUU T€OMETPHUH B LIKOJE. /{151 3TOro yuuTento peKoMeHayeTcs
noa0upaTh 3aJlayd MPaKTUYECKOro XapakTepa JJid pacCMaTpUBAEMbIX TEM, YUUTh
0o0y4Jaronmxcsi CTpPOUTh MaTEMAaTUYECKUE MOJIENHM pPEeabHBIX KU3HEHHBIX CHUTYa-
WA, IPOBOJIUTHh BBIYUCIIEHUS U OLIEHUBATh aJIcKBaTHOCTh MOJYYEHHOTO pe3yJibTa-
ta. KpaliHe Ba)XHO NOAYEPKUBATH CBSI3M T'€OMETPUU C APYTUMH IPEAMETaMH,
MOTHBUPOBATH MCIOJIb30BAaTh OMPEICICHHUS T€OMETPUUYECKUX (UTYp W TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TOJYYCHHBIX YMEHUHA B (DM3UKE M TEXHUKE. DTU
CBA3M HaumOoJiiee SpKo BUAHBI B TeMax «Bektopsl», « TpuroHoMeTpudecKkue coot-
HOIIeHUs», «Metoa koopauHa» u « Teopema [Tudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yuyeOHOMY IU1aHy B 7—9 Kkjaccax u3yuaercs yueOHbI kypce «I'eo-
METpUsDY, KOTOPBIM BKIIFOYAET CIEAYIOLIME OCHOBHBIE pa3/ieiibl coaepxkanus: «I'eo-
MeTpuyeckue (GUrypbl U UX CBOMCTBa», «l3MepeHue reoMeTpuYeCKUX BEITMUUHY,
a Takxke «JlexkapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb», «/IBrkeHuUs
wiockoctu» U «IIpeobpazoBaHust mo00US.



VYueOHbIl M1aH MpeaycMaTpuBaeT U3ydeHUue reoMeTpur Ha 0a30BOM ypOB-
He, UCXO/s U3 He MeHee 68 ydeOHBIX 4acoB B y4eOHOM TOJy, BCETO 3a TPH Tojia
00yueHus — He MeHee 204 gacos.

COAEPXAHME YYEBHOI'O KYPCA (I1O I'OJAM OBYYEHMUA)

7 KIIACC

Hauvanbuble nonsatusa reomerpun. Touka, npsmasi, OTpe3oK, Jyd. Yrou. Bu-
Ibl YTI0B. BepTukaibHble M CMEXKHBIE YIUIbL. buccekrpuca yria. JIomanasi, MHOTO-
yTroJbHHUK. [lapamienbHOCTh U NEPHIEHAUKYISIPHOCTD MPSMBIX.

Cummempuunvie guzypol. Ocnosnvie ceéoticméa oceeoti cummempuu’. Tlpu-
MEpbl CHMMETPHUU B OKPYIKAIOLLEM MUpE.

OcHognble NOCMPOeHUsl ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronsnuk. Beicota, Menuana, Guccekrpuca, ux cBoictsa. PaBHoOenpen-
HBIM U PaBHOCTOPOHHHUM TPEYroJbHUKH. HepaBeHCTBO TpeyrojapHUKA.

CBoiicTBa U mpHU3HAKU paBHOOEAPEHHOro TpeyroibHuKa. [Ipu3Haku paBeH-
CTBA TPEYTOJbHHUKOB.

CBoiicTBa M NpU3HAKU MapajuieabHbIX NpsAMbIX. CyMMa YIJIOB TPEYTOJIbHU-
Ka. BHemHue yrisl TpeyrojapHUKa.

[IpssmMoyrosibHBIM TPEYroabHUK. CBOMCTBO MEIMAHBI MPSIMOYTOJIBHOTO Tpe-
YTOJIbHHUKA, NMPOBEAEHHOW K TMHOTeHy3e. [Ipu3Haku paBeHCTBAa NPSIMOYTOJBHBIX
TPEYTOJIBHUKOB. [ IpAMOYTONBHBIN TPEYTOIBHUK C YyIioM B 30°.

HepaBeHcTBa B T€OMETpHUM: HEpageHCm8o mpey20bHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJbLIEH CTOPOHE TPEyroibHUKA.
[IepnieHauKyISAp ¥ HAKIIOHHAS.

T'eomempuueckoe mecmo mouexk. bBUCCEKTpUCa yIiia U CEPEAUHHBIN NIEPIICH-
JTUKYJIAp K OTPE3Ky KaK T€OMETPUUECKHUE MECTA TOUYEK.

OKpy>XHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anMHoe pacmoso-
KEHUE OKPYKHOCTH M npsiMoil. KacarenpHas U cekymas K OKpyKHOCTU. OKpyx-
HOCTb, BIINCaHHAs B YyroJl. BnucanHas U OMCaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KNIACC

Yerpipéxyronpauku. [lTapamnenorpaMmm, ero nNpu3Haku U CBOKWCTBA. YacTHbIE
Clydad MapajjieorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX NPU3HAKU U
cBoiicTBa. Tpanenus, paBHOOOKas Tpamenusi, €€ cBoiicTBa u mpusHaku. [Ipsmo-
YTOJIbHAS TPANEIUSI.

Memoo yosoenus meduansi. llenmpanvhas cummempusl.

Teopema @aneca u meopema o nponopyuonaiviulx ompeskax. CpeHue JIu-
HUU TPEYTOJbHUKA U Tpaneuun. Llenmp macc mpey2oabHuxa.

! 3,I[GCL " Jajec KypCuBOM 0003HAYCHBI TEMbI, U3YUCHUC KOTOPBIX TPOBOAUTCS B O3HAKOMHUTCIIbHOM IIaHE. Heua-
Tor CaMOCTOATCIIBHO OIIPCALCIIACT 00BeEM n3y4acMoro Marcepuajia.



Ilooobue mpeyzonvruxos, kodpduyuenm nooodbus. Illpuznaku noooodus
mpeyzonbHukos. lIlpuMmenenne noqo0ust mpy peleHny NPakTUIeCKUX 3a/1a4.

CaoiicTBa 1UIOIIaAeH TeoMeTpudeckux Gpuryp. GopMysibl s TIIOMIATU TPe-
yTOJbHUKA, TapajienorpamMma, pomba u Tpamenuu. OTHOIICHHE IUIONIAIeH
oTI00HBIX GUTYP.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema IIugaropa. [Ipumenenue reopemsl [Tuaropa npu pemennn npak-
TAYECKUX 3a]a4.

CuHyC, KOCHMHYC, TAaHI€HC OCTPOro yIJIa MPSMOYIOJBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpudyeckue GyHKIIUU yT-
s0B B 30°, 45° u 60°.

BrnmcanHble W LEHTpalbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOM U XOPAOM.
Vbl MeXOy XOpJaMU U CEKyIIMMU. BriicaHHbIe U ONHUCAHHBIE YETHIPEXYTOJIbHHU-
ku. BzanMHoe pacnionoskenue nByx okpyxHocteil. Kacanue okpysknocteit. Obmiue
KAacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB ot 0° go 180°. OCHOBHOE TPUTOHOMETpUYE-
CKO€ TOXAECTBO. POPMYJIBI IPUBEICHHUS.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pere-
HUE NPAKTUYECKUX 3aJ1a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CH-
HYCOB.

lIpeobpaszosanue nooodbus. Ilooobue coomeemcmeeHHbIX 21eMEHMO8.

Teopema o npouszgeedeHuu ompe3kos xXopo, meopemvl 0 NpPoU3EeOeHUU Om-
Pe3K08 CeKyWux, meopema 0 Keaopame KacamenbHOU.

Bexrop, miuHa (MOyJib) BEKTOpa, COHAINPaBICHHbIE BEKTOPHI, TPOTUBOIIO-
JIO’KHO HAIIPaBJIEHHbBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
ornepanuu HaJ BeKropamu. PasnoskeHue BEKTOpa 0 JBYM HEKOJUIMHEAPHBIM BEK-
topaM. Koopaunate!l Bekropa. CKaIIpHOE MPOU3BEAEHUE BEKTOPOB, IPUMEHEHNE
JUISl HAXOKJICHMS JJIMH U YIJIOB.

JlekapTOBBI KOOPAWHATHI HA INIOCKOCTH. YpasHeHus npsamou 1 OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METOI KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTONBHUKU. [JIMHA OKpYKHOCTU. ['panycHas u paguaH-
Has Mepa yIja, BBIYHACIEHHUE UIMH AYT OKpYKHOCTeH. llmomans kpyra, cekropa,
CEerMEHTa.

Jeudicenusn niockocmu u @HympeHHue cummempuu gueyp (21emeHmapHule
npedcmaenenus). Ilapannenvusiii nepernoc. Ilosopom.

KoHTpo/1bHO-U3MepuTe/IbHbIe MATEPUAJIBI
[IpoBeneHre ONEHKU TOCTUKEHUWM IJIAHUPYEMBIX pPE3yJIbTAaTOB OCBOCHUS
y4eOHOTO MpeaAMeTa MPOBOAUTCS B (popMe TEKyIIero u pyoeKHOTro KOHTPOJIS B BU-



7ie: KOHTPOJIbHBIE PabOThI, CAMOCTOSITEIIbHBIC Pa0OThI, 3a4€Thl, MATEMATHUECKHE
JOUKTaHTBI, IMpPaKTUYeCKHUe padOThl, MUCBMEHHBIH OTBET IO WHIUBUIYaJIbHBIM
KapTOyKaM-3aJJaHUsIM, TECTUPOBaHUE.

s oOyugaroruxcest ¢ 3[1P Bo3MokHO m3MeHeHne (HOpMYIUPOBKHU 3aIaHHM
Ha «IOLIArOBYIO», aJalTallli0 IpeAjaraeMoro oO0ydarouemMycs TECTOBOIO
(KOHTPOJIBHO-OIICHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX U MUCHhMEHHBIX
UHCTPYKIUH, YIIPOIIEHUE JIUHHBIX CIOKHBIX (POPMYINPOBOK MHCTPYKIIHM, perie-
HUE C OMOPOM Ha aNrOpUTM, 00pa3el], HCIOIb30BAHUE CIIPABOYHON HHPOPMALIUH.
IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IME-
TA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLHIET'O OBPA30-
BAHMUS

JIUHHOCTHBIE PE3YJIBTATHDI:

MOTHUBAIMS K OOYYEHHIO MaTeMaTHUKE W IIeJICHApPaBICHHON IO3HABATEIb-
HOH JI€ATEIIbHOCTH,

MOBBIILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIb-
HOCTb, TPEOYIONIyI0 MaTEeMaTHYECKUX 3HAHWM, B TOM YHCIC YMEHHE YYUTHCSA Y
JIPYTUX JIFOJEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYallUIO, OBITh TOTOBBIM JEHCTBO-
BaTh B OTCYTCTBUE TapaHTUH ycriexa;

crnocoOHocTh oOyyaromuxcs ¢ 3I1P k oco3HaHuIO CBOMX Ae(ULUTOB U MPO-
SIBJICHUE CTPEMJICHUSI K UX TIPEOJI0ICHUIO;

CIOCOOHOCTh K CAMOPAa3BUTUIO, YMEHUE CTABUTh JOCTHKUMBIE 11EJIH;

yMEHHUE pa3invaTh y4eOHbIC CHUTYallMH, B KOTOPBIX MOXKHO JIeMCTBOBATH
CaMOCTOSITENIbHO, U CUTYaIlUH, TJe CJIeyeT BOCIOIb30BaThCs CIIPaBOYHON UHGOP-
Maluen WIK APYyruMHU BCIOMOTAaTEIbHBIMU CPEJCTBAMU;

CITIOCOOHOCTh NIEPEHOCUTH MOJYYCHHBIE B X0¢ 00yUeHHUs 3HAHUS B aKTyallb-
HYIO CUTYyaluo (MpU PEIICHUH KUTCHCKHUX 3aj/1ad, TPEeOYIOMMUX MaTeMaTHYCCKUX
3HAHUN);

CITIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUSAX M IMpaBUIaX MPOBEIACHUS
MIPOMEKYTOYHOW U UTOTOBOM aTTECTAlUU;

OBJIaJICHUE OCHOBaMH (PMHAHCOBOUM IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

Oe¢nadenue ynugepcaibHbiMu y4eOHbIMU NO3ZHABAMENbHOIMU OeliCmEUs-
mu:

yCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSA3U B XOJI€ YCBOCHUSI MaTeMa-
TUYECKOTO MaTepHaa;

BBISIBIISITH J€(ULNT JAHHBIX, HEOOXOAUMBIX JJI PEIICHUS] TOCTABJICHHOM 3a-
Jauu;

C TIOMOIIBIO YYUTENS BHIOMPATH CIOCOO PEIeHUs MAaTeMaTHYeCKOW 3aauu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELLICHUS );



NPUMEHSTH U TPeoOpa30BbIBATh 3HAKK U CUMBOJIBI B XOJI€ PEIICHUS MaTeMa-
TUYECKUX 3a]1aY;

yCTaHaBJIMBATh UCKOMOE M JIAHHOE TIPH PEIICHUU MaTEeMaTUIECKOM 3a/1auH;

MOHUMATh U WHTEPHPETUPOBATH WHOOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS,

WJUTFOCTPUPOBATH PeIlaeMble 3a/1a4 TpadUueCKUMH CXEMaMH;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MMOHMMATh U UCIIOJIb30BaTh MAaTEMAaTUYECKHUE CPEJICTBA HATVISIAHOCTH (Tpadu-
KM, IMarpaMMbl, TaOJIHUIbI, CXeMbI U JIp.) IS WUTIOCTPALIUK, UHTEPIPETAIUH, ap-
T'YMCHTAIIHH.

Oe¢nadenue ynusepcanvHoIMu y4eOHbIMU KOMMYHUKAMUBHBIMU OeliCmEU-
amu:

OpraHU30BbIBATh Y4EOHOE COTPYJHUYECTBO U COBMECTHYIO ACSTENBHOCTD C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOIECCE PEIICHUS 3a/1a4;

B3aMMO/ICCTBOBATh M HAXOAUTH OOIIHE CIIOCOOBI pabOThI; paboTaTh B IPyM-
e: HaXOJUTh OOIIee pelIeHre U pa3peniaTh KOHPIUKTH HA OCHOBE COTJIACOBAHUS
MO3UIMK B y4€Ta HHTEPECOB; CIyIIaTh NMapTHEPA; HOPMYITUPOBATh, APTYMEHTHUPO-
BaTh U OTCTaMBATh CBOE MHEHHUE;

MPOTHO3UPOBATh BOZHUKHOBEHUE KOH(MDIMKTOB MPU HAJTUYHH Pa3HBIX TOUEK
3peHHsl U pa3peliarb KOH(MIUKThI HA OCHOBE y4€Ta MHTEPECOB W MO3UIIMN BCEX
YYaCTHUKOB,;

apryMEHTUPOBaTh CBOIO TO3UIMI0 W KOOPAUHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro pelieHusi B COBMECTHOM Jie-
SITEJIbHOCTH;

BBITIOJIHATG CBOIO 4acTh PaOOThI, JOCTUTaTh KAYECTBEHHOTO pe3ysbTaTra U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YICHAMH KOMaH/bI;

OILICHMBATh Kau€CTBO CBOETO BKJIaJla B OOIIUNA MTPOTYKT.

Oe¢nadenue yHugepcaibHblMu yueOHbIMU PeCYIAMUCHBIMU OCUCMEUAMU:

CTaBUTH IIEJIM, BHIOMPATh U CO37aBaTh AJITOPUTMBI JJIs PEIICHUs] Y4eOHBIX
MaTEeMaTUYECKUX TPOOIIeM;

MJIAHUPOBATHh U OCYIICCTBIISITH JIEATEILHOCTh, HANPABICHHYIO HA PEIICHHE
3a/1a4 UCCIIEIOBATEIILCKOTO XapaKkTepa.

dbopMyIHpOBaTH U YIEPKUBATh YUeOHYIO 3a/1auy, COCTABJISATh IUIaH U MOCIIe-
JIOBaTE€IbHOCTD JICHCTBUI;

OCYILIECTBIJISITh KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOJIUMBIE KOPPEKTHU-
BEI;

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YueOHON MaTeMaTHYeCKON JesATelNb-
HOCTH;

aJICKBaTHO OIIEHMBATH MPABWIBHOCTh WJIM OITMOOYHOCTh BBIMIOJHEHHUS Yueo-
HOM 3a/1auu, €€ 0ObEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ pellie-
HUS;

CJIMYATh CIOCO0 JEUCTBUS U €T0 Pe3ysIbTaT C 3aJJaHHBIM TaJOHOM C IEJIBIO
0OHapYKEHHS OTKJIOHCHUH U OTJIMYMM OT dTajoHa.



IpEeABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH INPH PEIICHUU y4eO-
HOM 3aJ1a4M;

MOHUMATh IPUYHMHBI, TI0O KOTOPHIM HE OBLI JIOCTUTHYT TPEOYEMBIN pPe3yabTaT
JESATEILHOCTH, ONPEACISITh MO3UTUBHBIC U3MEHEHUSI M HaIMpaBJICHUs, TPEOYIOIINE
JanbHeHIen padoThl;

PEryJIMpoBaTh CIOCOO BHIPAXKEHHUS IMOILIMIA.

HPEAMETHBIE PE3YJIBTATDBI

Pe3ynbraTel ocBoeHusa yueOHoro mpeamera «MaTemaTuka (BKJIO4as aire-
Opy, T€OMETPHIO, BEPOSITHOCTh M CTATUCTHUKY)», paclpesesieHHble o rogam o0y-
YyeHus1, GOpMyYJIMPYIOTCS MO NMPUHIUITY J0OABJIEHUS HOBBIX PE3YJILTATOB OT roja K
rojly, y’e Ha3BaHHbIE B MPEABIAYIIMX 01aX NO3ULHH, KaK IPABUIIO, TOCIOBHO HE
MOBTOPSAIOTCS,, HO YUYUTHIBAIOTCS (pe3yJbTaThl OYEPEAHOrO Tofa MO YMOJYAHHUIO
BKJIFOYAIOT PE3yJIbTaThl MPEIbIAYIINX JIET).

IINIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA

PABOYEWM ITPOTPAMMBI KYPCA «TEOMETPHS» (IO TOJAM

OBYYEHMUA)

OcBoenue yueOHOro Kypca «l'eomeTpus» Ha ypoBHE OCHOBHOTO 00IIEro 00-
pa3oBaHUs JOJKHO 00ECIeYnBaTh JOCTUKEHUE CIAEAYIOIIHNX MPEIMETHBIX 00pa3o-
BaTEJIbHBIX PE3YJIbTATOB:

7 KIIACC

Pacnio3naBaTh U3y4eHHbIE T€OMETPUUYECKHUE (DUTYPBI, ONIPENICTATh UX B3aUM-
HOE PacCIOJIOKEHHUE, N300pakaTb T€OMETPUUECKUE (UTYPBI; BBITOJHITh YEPTEKHU
[0 YCIIOBUIO 3aJaud. I3MepATh TMHENHBIE U YIJIOBbIE BEIWYUHBI. Pemare 3anaun
Ha BBIYUCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatb rpyOyro OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MIPEJIMETOB B peajib-
HOW KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuyaTh pasmMepsl 3TUX 0OHEKTOB
I10 TIOPSIAKY BEJINYNHBL.

CtpouTh yepTexKU K reOMETPUUYECKUM 3a/1adyaM (C UCTOJIb30BAHUEM CMBICIIO-
BOU OIOPBI: HABOIAIIUE BOTIPOCKHI H/WIIA aaTOPUTMa YUEeOHBIX JCHUCTBUI).

[Tonmp30BaThCA MpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BAThH MPHU-
3HaKHU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU 3a/a4.

[TIpoBOoaAMTE NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOWMCTBOM Me€JIMaHbl, MPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJbHU-
Ka, B PEIICHUU FeOMETPUYECKUX 3aJ1ad (C UCIIOIb30BaHUEM 3PUTEIHLHON HATJISIHO-
CTH W/uiiu BepOAIbHOM OTIOPHI).

Onpenensts MapauiebHOCTh MPSMBIX C TTOMOUIBIO YIJIOB, KOTOpBIE 00pa3y-
€T ¢ HUMHU cekymas. OnpenensaTe napayuieIbHOCTh IPSIMBIX C IOMOILBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM IIPSAMOM A0 TOUEK APYTOU MPSIMOM.

Pemars 3amaun Ha KileTyaTtoi Oymare.

[IpoBOIUTH BBIYUCIECHUS M HAXOJIUTh YHCIOBbIC U OYKBEHHBIC 3HAYEHUS YT-



JIOB B TEOMETPUUECKHUX 3a7]a4aX C MCIOJIB30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB
U MHOTOYTOJHHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPHU MEPECCUCHUH JIBYX ITa-
pAJUICNIBHBIX MPSMBIX CEKyIIEH. PemaTh mpakTHYeCKue 3a/1a4M Ha HaAXOXKICHHUE yT-
JIOB.

HNwmets nipencTaBieHUe O MTOHITHE TEOMETPUUYECKOTO MECTA TOUECK.

DopMyIUpPOBaTh OINPEICICHUS OKPYXKHOCTH WU Kpyra, XOpAbl U JUaMmeTpa
OKPYXHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TU CBOMCTBA MPH
pelIeHnY 3a1a4.

OpueHTHPOBATHCA B TMOHATHUSX: ONKMCAHHAS OKOJIO TPEYTrOJIbHUKA OKPYXK-
HOCTbh, IIEHTP OMUCAHHOU OKpYXHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTa-
MU O TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MTEPECEKAIOTCS B OJTHON TOYKE, U
0 TOM, YTO CEPEAMHHBIC MEPHNEHAMKYJSAPHl K CTOPOHAM TPEYroJibHHUKa Iepece-
KaroTCs B OJTHOM TOYKE.

OpueHTUpPOBAThCS B TMOHATHUIX U ONEPUPOBATH Ha 0Aa30BOM YpPOBHE: Kaca-
TEJIbHAS K OKPYKHOCTH, TEOPEMA O NMEPIECHAUKYJISIPHOCTH KacaTEJIbHOM U paauyca,
MPOBEJAEHHOTO K TOUKE KaCaHHS.

HNmers mpenctaBieHHe O MPOCTEUIIMX TE€OMETPUUYECKHX HEPABEHCTB, HX
MPAKTUYECKOM CMBICJIE.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHUS C MOMOIIBIO HUPKYJIS U
JIMHEHKHU.

8 KUIACC

Pacro3naBaTh OCHOBHBIC BUIBI YCTHIPEXYTOIBHUKOB, UX 3JIEMEHTBI, ITOJIb30-
BaThCS UX CBOMCTBAMH IPH PEIICHUN TCOMETPUUCCKUX 3a]1ad.

OpueHTHpPOBATHCS B MOHATUM — TOYKH MEpECeYeHUs] MeANaH TPeyTroabHUKA
(meHTpa mMacc) B pelieHruu 3a1ad.

Branets nonsiTeM cpeHel JIMHUM TPEYToJIbHUKA U Tpaneluu, MPUMEHSTh
MX CBOMCTBA NIPU PEUICHUWH IPOCTEUIIMX reoMeTpuueckux 3agad. Mmers mpen-
cTaBiieHuE 0 Teopeme Daiieca U TeOpeMe O MPONOPLUOHATBHBIX OTpe3Kax, MpUMe-
HATh WX JUIS PEIIeHUs MPAKTUYECKUX 3a7ad (C OMoOpod Ha 3PUTENbHYIO HATJISII-
HOCTb).

[IpumeHaTh mpuU3HAKA TOM00MSI TPEYTOJLHUKOB B PEHICHUU HECIOKHBIX
TeOMETPUUYECKUX 3a/1a4.

[Tonb3oBaThesa TeopeMoit [Iudaropa st peieHns: reOMETPUYECKUX U TIPAK-
TUYECKHUX 3a]1ad.

Brnagets MOHATHSIMH CHHYCa, KOCHHYCa W TaHTE€HCa OCTPOTO yTia MPsMO-
YTOJIBHOTO TPEYroJIbHUKA. [101h30BaThCS ITHMH MOHATUSAMHU JJIs PEIICHUS TpaK-
TUYECKUX 3a]a4 (IIPU HEOOXOIUMOCTH C OMOPOW Ha aITOPUTM MPABUIIA).

Beraucnare (paznuysabiMu crioco0aMu) (C OMOpoM Ha CIpaBOYHYH HHGOP-
MAIIMIO) TUIOIIAh TPEYTOJbHUKA U TUJIOMIAU MHOTOYTOJIBHBIX QUTYp (IOJIB3YSCH,
r71e He0OX0IMMO, KaJIbKYJIATOpOM). [IpuMEHsTh MOTydYeHHbIE YMEHUS B TIPAKTHUYE-
CKHX 3aJlayax.

BrangeTs moOHATUSAME BIMCAHHOTO W IEHTPAIBHOTO yTiia, UCIOJIb30BATh TE€O-



pPEMBI O BIIMCAHHBIX yTiaX, YIJIaX MEXIy XopAamMu (CEKyIIUMH) U yIiie MeXy Ka-
CaTeJIbHOM Y XOPJIOW MPU PELIEHUH NPOCTEHUIINX FEOMETPUUECKUX 3a/1a4.

Bnagerp noHsATHEM ONKMCAHHOTO YETBIPEXYTOJBHHUKA, TPUMEHATH CBOKWCTBA
ONMCAHHOTO YETBHIPEXYTOJIbHUKA [PU PELUICHUH MMPOCTEUIINX 3a/1a4.

[IpuMeHTh MOJIyYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJIENN IS 3a7a4 PEATbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUUCICHUSA
C IPUMEHEHUEM MOJ00US U TPUTOHOMETPUH (TOIB3YSICh, TA€ HEOOXOAUMO, Kallb-
KYJSITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpUYECKHE (PYHKIHUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMO-
HIbI0 Pa3UYHbIE AJEMEHTHI MPAMOYTOJIBLHOTO TPEYroJbHUKA («PEIICHHE MPSIMO-
YTOJBHBIX TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYNIATOpa) IJIMHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAUYCHUN.

[Tonb3oBaThCsa popMysTaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIE€CTBOM JJII HAXOKJAEHUS COOTHOIICHHH MEXIY TPUTOHOMETPUUYECKHMH Be-
JUIUHAMH (C OITOPOH HA CIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXACHUS PA3IMYHbIX
3JIEMEHTOB TPEYTOJIbHUKA ((PELIEHNE TPEYTOJIBHUKOBY ), IPUMEHSAThH UX IPH pelle-
HUU IPOCTEUIINX T€OMETPUUYECKHX 3a/1ay.

Bnagets noHATHAMU NpeoOpa3zoBaHusl MOJ00MS, COOTBETCTBEHHBIX 3JIE€MEH-
TOB MoJ00HBIX (uryp. Ilonbp3oBaThCcsi CBOMCTBAMU MOJ00MSI MPOU3BOJIBHBIX (HU-
I'yp, YMETh BBIYUCISATH JUIMHBI U HAXOAUTH YTkl Y NOJO0OHBIX (UTryp (110 aaropuT-
My yueOHbIX JeicTBUil). [[puMeHsITh cBOMCTBA MOJ00MS B MPAKTHUYECKUX 3aadax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX PUTYP B OKPYXKAIOILIEM MHUPE.

[Tonb3oBaThcsa TeopemMamu (MO BU3yaJIbHOM OTOpE) O MPOU3BEICHUU OTpPE3-
KOB XOPJ, O IPOU3BEJACHUU OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpamMH, MOHUMATh MX T€OMETPUUECKHN W (PU3NUYECKUIA
CMBICJI, IPUMEHSATh UX B PEIICHUN F€OMETPUUECKUX U pu3ndeckux 3aaay. [Ipume-
HATH CKAJIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIMH U YTJIOB.

[Tonb30BaThCA METOIOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHSATH €r0 B perie-
HUU T€OMETPUYECKUX U MPAKTHYECKUX 3a/1a4.

Bragete NOHATUSAMU MPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JTyTU OKPYKHOCTH M PaJMaHHON MEphl yIila, YMETh BBIYMCIATH ILIOIIA]b
Kpyra U ero yactei (c ornopoi Ha crpaBouHyto uHdopmanuio). [lpumenars nomy-
YEHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (PUTYyp, MPUMEHATH JBHXKECHHUS
IJIOCKOCTH B MPOCTEUILNX CIyYasX.

[IpyMeHATh MOSy4YEHHBbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOZENH ISl 3a/1a4 PEAIbHOU KM3HH U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPUMEHEHUEM MOAO0O0US M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YsCh, Il
HE0OXO0IMMO, KAIBKYJISTOPOM).






TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3ie/ioB u

KoandyecTBO 4acoB

JyieKTpOHHbIE (udpo-

Ne i/ Konrpoubnsie | IIpakTuyeckue | Bble) 00pa3oBaTebHbIE
TeM NPOrPaMMbl Bcero
padoTbI padoThI pecypcsl
I;pOCTeﬁHJHe reOAV/IeTqu;ICKHe BuGmiorexa LIOK
. U3me-
1 HIYPELH X CBOMCTSA 14 0 0 https://m.edsoo.ru/7f415e2
peHue reoMeTPUYECKUX Be- .
JIMYUH B
bubmmnoreka [IOK
2 TpeyroabHuKH 22 1 0 https://m.edsoo.ru/7{415¢2
e
- bubmnoreka IIOK
aJ'I -
3 ApATHIGIIEHRIC TPHMBIE, CyM 14 1 0 https://m.edsoo.ru/7f415e2
Ma yIJIOB TPEYTroJIbHUKA .
0 oc 3 Ceonte bubmnoreka IIOK
KPYyX : T-
4 PyHHOUTE 1 ApYT . 14 1 0 https://m.edsoo.ru/7f415e2
pUYECKHE TOCTPOCHUS .
I1 eHue, 00001IeHne 3Ha bubmotexa HOK
OBTO -
5 P ’ B 4 1 0 https://m.edsoo.ru/7f415¢2

HUU

€




OBIIEE KOJIMYECTBO YACOB I1IO
[TPOI'PAMME

68




8 KVIACC

KoandyecTBO 4acos

JyeKTpOoHHbIE (HU(po-

Ne HaumeHoBaHue pa3ie/ioB u
KonTpoJb- IIpakTH4yeckue | Bble) oOpa3oBaTeJbHbIE
n/n TeM MPOrpPaMMbl Bcero
HbIe PadoThI padoThI pecypchbl
bu6mmoreka IJOK
1 S| & 12 1 0
CTRIPSRYTONRRIRH https://m.edsoo.ru/7f417¢18
2| nponoptuonsammu arpessan, | 1 1 o | BeomoresaliOK
MIPOTIOPITMOHATILHBIX OTPE3Kax
poTioptt P ’ https://m.edsoo.ru/7f417¢18
MO0I00HBIE TPEYTOIbHUKN :
ITmomane. Haxoxaenue mio-

3 A€ TPEYTOJIbHUKOB U 14 1 0 but6moreka [{OK
MHOTOYTOJBHBIX (uryp. I1mo- https://m.edsoo.ru/7f417¢18
aau MogoOHbBIX QUryp
Teopema ITudaropa n Hagana but6mmoreka [JOK

4 10 1 0
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
Yriel B OKpyKHOCTU. Briucan-

. HBLG U oanaIZ{:;e equHpeex— . 1 ; BuGmiorexa LIOK

TOJIbHUKHU. TEJbHbIE K
Y https://m.edsoo.ru/7f417e18
OKpykHOCTH. Kacanue okpyx- )
HOCTEU

6 [ToBTOpenue, 060061IeHNE 3HA- 4 1 0 bubnunoreka [IOK
HUU https://m.edsoo.ru/7f417¢e18




OBIIEE KOJIMYECTBO YACOB I1IO
[TPOI'PAMME
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9 KVIACC

HauMeHoBaHMe pa3ie/ioB U

KoandyecTBo 4acos

JyieKTpOHHBbIE (udpo-

Ne i/ Konrpoubnsie | IIpakruyeckue | Bble) 00pa3oBaTe/bHbIE
TeM NPOrPaMMbI Bcero
padoTbI padoThI pecypcsl
Tpuronomerpus. TeopeMsl KO- bubnauorexa [JOK
1 CHUHYCOB U CUHYCOB. Pemienue 16 1 0 https://m.edsoo.ru/7f41al12
TPEYTrOJIHHUKOB c
[TpeobpazoBanue mogo0us. bubmuorexa [JOK
2 MeTpudeckue COOTHOILIECHHUS B 10 1 0 https://m.edsoo.ru/7f41al2
OKPY>KHOCTH c
bubmnoreka IIOK
3 BexkTopsl 12 1 0 https://m.edsoo.ru/7f41al2
c
bubmnoreka IIOK
4 JleKapTOBEL KOOp/UHHATE! Ha 9 1 0 https://m.edsoo.ru/7f41al2
IJIOCKOCTH
c
[IpaBuIBHBIE MHOTOYTOJIHHU- Butmorexa LIOK
5 K. JLHHA OKPYRHOCTH H 110~ 8 0 0 https://m.edsoo.ru/7f41a12
maae kpyra. Beraucnenue . )
iouaaeu
bubmnoreka [IOK
6 JIBM>KEHUS TIIIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41a12

C




[ToBTOpenue, 0600IICHNE, CH-
cTeMaTH3alKs 3HAHUH

bubmuoreka IIOK
https://m.edsoo.ru/7f41al12
c

OBILEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPUS» (110 'OJAM OBYUYEHUA)
TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOCHUE KaXI0W TEMbI yUeOHOr0 Kypca

«"eomeTpus» aganTHUPOBAHHON OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs 00YUYaOIIUXCS C
3a/IEpKKOM TICUXMUECKOTO PAa3BUTHS, B IIEJIOM COBIIAJIAIOT C COOTBETCTBYIOIIMM pPa3iesioM paboueid mporpaMmbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus.

7 kjaacc (He meHee 68 u)

Ha3Banmue
OcHoBHOE coaepkaHue OcHOBHBIE BU/IbI 1eATEJILHOCTH 00y4arounX-
pa3aeJia (Te- ot
Mbl)
Kypca
(ymciio
4acoB)
IIpocreiimue [Ipocreiiiive reoMmeTpuyeckue 0ObEKThI: TOUKH, TIpsi- | POPMYJIUPOBATH OCHOBHBIC TTOHSATHUS U ONIPEIACIICHHUS.
MbIE, Ty4YHr
reoMeTpHU4YecKHUe |1 Yribl, MHOTOYTOJIbHHK, JOMaHAasl. Pacno3naBaTh M3ydeHHBIE TEOMETPUYECCKUE PUTY-
PBI,
(urypsi CMexHbIE U BEPTHKAJIbHBIE YTJIbL. OIpeaeJ AT UX B3aUMHOE PaCIIOJI0KEHHUE, BbI-
MOJIHATH
U X cBolicTBa. |Pabora ¢ mpocTeliuMu yepTeKamu. YepTEXK MO YCIOBUIO 33Jlay (C UCIOIb30BAHUEM
CMBICJIOBOM
N3mepenne N3mepenne TUHEWHBIX W YTJOBBIX BEJIWYMH, BBI- |OMOPHI: HABOMAIIME BOMPOCH W/WIW aJTOPUTMA



reoMeTpHYeCKuX
BEJIMYUH

(14 g)

YUCJICHUC
OTPE3KOB U YTIJIOB.

Ilepumerp m 1omans (HUIYp, COCTABJICHHBIX U3

MIPSIMOYTOJIbHUKOB.

Y4COHBIX

JICUCTBUMN ).

IIpoBoauTh NpocTrenmme NOCTPOEHUS ¢ TOMOUIBIO
HUAPKYJIS U

JIMHENKHU.

HN3MepATH TMHENHBIE U YIJIOBBIE BEJIMYUHBI TEOMET-
PUYECKHX U

IPAKTUYECKUX OOBEKTOB.

Onpenensitb«Ha IJ1a3» pa3Mepbl peabHbIX 00BEK-
TOB,

NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEPOB.

Pematp 3a7aun Ha BBIYUCIIEHUE JJIMH OTPE3KOB U
BEJINYUH

YTJIOB.

Pemartsb 3a7a4un Ha B3aUMHOE PACTOJIOKEHNUE T€OMET-
PUYECKUX

duryp.

IIpoBoAMTE KiaCCH(UKALHIO YIIIOB, BBIYHCIIATH JIN-
HEWHbIC U

YTJIOBBIE BEJIMUMHBI, MPOBOAUTH HECJO0KHbIE HE00-
XOJIUMBIC

JIOKa3aTeIbHbIE PACCYKICHHUS.

3HAaKOMUTHCS C HICTOPUCH pa3BUTHSI T€eOMETPUM.

TpeyrojbHUKH

(22 u)

[lonsiTHE O paBHBIX TPEYroJbHUKAX U NEPBUY-
HBIE

NPEICTaBICHUS O PaBHBIX (KOHIPYIHTHBIX) (UTY-
pax. Tpu

IPU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.

IIpu3Haku paBeHCTBA IPSAMOYTOJIBHBIX TPEYTOJIbHU-

KOB.
CBoiicTBO MCAHAaHbI IIPAMOYI'OJIBHOI'O TPCYT'OJIbHHUKA.

PaBHOOEIpEeHHBIE U PABHOCTOPOHHUE TPEYTOJbHUKH.
ITpu3naku

Pacno3HaBaTh mapel paBHBIX TPEYTOJbHUKOB Ha
TOTOBBIX

yepTexkax (C ykazaHueM MPU3HAKOB) MPU HEOOXOH-
MOCTH C

BU3YyaJIbLHOM OIOPOH.

BbIBOZ[I/ITb CJIICOCTBUA (paBeHCTB COOTBCTCTBYIO-

IIUX

3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyaupoOBaTHL  ONPEACNICHUS:  OCTPOYTOJIBHO-
ro,




Y CBOMCTBA paBHOOEAPEHHOIO TPEYTOJbHUKA.

[IpotuB Gosbiieli CTOPOHBI TPEYTOJIBHHUKA JICKUT
OOJIbIINIA
YTOJL

TYIIOYT'OJIBHOTO,
HOTO,

PaBHOCTOPOHHETO
CEKTPUCHI,

MPSIMOYTOJILHOTO, paBHOOEIPEH-

TPEyroJbHUKOB; OuC-

BBICOTHI,

MEJIMaHbl TPEYTOJbHHUKA; CEPEAUHHOTO EPIIEHIUKY -

aspa




[Ipocrenmue HepaBeHCTBAB  reoMeTpuu. Hepasern-
cmeompeyzonvHuka. Hepasencmeo nomanou.
IIpsAMOYTOJIBHBIN TPEYTOJBHUK C YIIIOM B

30°. IIepBble OHATHS O JOKA3aTEIbCTBAX B
rEOMETPUH.

OTpE3Ka; MepuMeTpa TPeyrojbHUKa IPU HEOOXOIUMO-
CTH C OIIOPOY Ha aJITOPUTM IIpaBUJIA.
@opmyIHpoOBaTh CBOWCTBA M INPU3HAKU pPaBHOOE-
PEHHOI'O TPEYIrOJIbHUKA.

CrpouTs 4eprexu, pemaTs 3a4a41 C IOMOUIbIO Ha-
XOKJECHUSAPABHBIX TPEYTOJbHUKOB.

IIpyMeHsITL TpHU3HAKUM DPABEHCTBA IPSAMOYIOJBHBIX
TPEYTOJIbBHUKOB B 3aJa4ax (C UCHOJb30BAHUEM CMbIC-
JIOBOH OTIOPBI: HABOJAIIME BOIPOCH! /WK alroOpuT™Ma

y4eOHBIX ICHCTBHI).
Hcnoab3oBath U(ppOBBIE  PECypCHI
A uccJie0BaHuA

CBOMCTB M3y4aeMbIX Quryp.
3HAKOMUTBHCS ¢ HCTOPUEN PA3BUTHS T€OMETPHH.

Mapannensb-

HbIeNPAMBbIE,
CyMMAYIJIOB

TPEyroJibHU-
ka (14 49)

[TapannenbHbIE NpsiMbIE, UX CBOMCTBA. HakpecT nexa-
1€, COOTBETCTBEHHbIE W OJIHOCTOPOHHUE YTJIIbI (00-
Pa30BaHHBIE IIPU NEPECEUCHUU IMAPAJUICIBbHBIX IMps-
MBIX CEKYIIEeH).

[Ipr3Hak mapanienbHOCTH NPSIMBIX YEPE3 PABEHCTBO
PACCTOSIHUM OT TOYEK OJHOM IPSIMOM IO BTOPOU Ipsi-
MOM.

CyMmma yTiioB TpeyrojbHHMKa M MHOTO-
YTOJIbHUKA. BHENIHNE YTIIIbl TPEYTOJbHHUKA

DopMyIMPOBATH MOHATHE
IIPSMBIX,

HAXOAUTh NPAKTUYECKUE TPUMEPBL.
HN3yuats cBoiicTBa yriioB, 00pa30BaHHBIX MpPH Tepe-
CEUYEHNH MMAPAIUIENBHBIX MPSAMBIX CEKYILEH
IIpoBoaute JoKazareabcTBa. PDopmyaupoBaTh
TeopeMy [1apaJUICIbHOCTU IBYX IPSAMBIX C IIOMOILBIO
yIJI0B, OOpa30BaHHBIX MPU NEPECEUCHUU ITUX Mps-
MBIX TPETHEH MPSAMOM.

BoerumncasaTh CyMMy YIJI0B TPEYTOJIbHUKA U MHOTO-
yroysibHuKa. HaxoauTh 4ucioBble U OyK-
BEHHBIE  3HAYECHHUS YIJIOB BreOMeTpHYe-
CKHMX 33J1a4ax C MCIIOJIb30BAHUEM TEOPEM O CYMMEVT-

mapajluICIIbHbIX




JIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHMTBHCS ¢ HCTOPHEN PAa3BUTHS T€OMETPUHU.

Oxpyx-
HOCTbH

KPpYT.
I'eomeTpuye-
CKHEeIoCTpoe-
HHS

(14 v)

OKpy»KHOCTb, XOpbl U IUAMETPHI, X cBoicTBa. Kaca-
TeIbHAsI K OKPYXHOCTU. OKpY>KHOCTb, BIMCAaHHAas B
yron. Ilouamue o I'MT, npumenenue 6 3aoauax. buc-
CeKmpuca u cepeoOuHHblll NepneHOUKYIap Kak 2eo-
MempudecKue Mmecma mouex.

OKpy>KHOCTb, OMKCaHHAs OKOJIO TpeyrojibHuKa. Bru-
CaHHas B

@opMyJIMPOBATh ONpeeJeHusi. OKPYKHOCTH, XOp-
JIbl, TMaMeTpa M KacaTeJbHOW K OKpykHOCcTH. U3y-
YaTh UX CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HccaenoBatb, B TOM 4YHCIIE HCHOJb3YyH HU(POBBIE
pecypchl: OKPY>KHOCTh, BIIMCAaHHYIK) B YIOJI; LIEHTP
OKPY>KHOCTH,




TPEYTOJIbHUK OKPYKHOCTb.
IIpocmeriwue 3a0avu na nocmpoenue.

BIIMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
Hcenonvzoeamo memoo ['MT o doxazamenvcmea
meopem o

nepeceueHuu OUCCEKMPUC Vello8 MpPey2oibHUKA U ce-
PEOUHHDbIX

NEePNeHOUKYIAPOB K CHOPOHAM MPEY2ObHUKA C
NOMOUBIO

I'MT.

OBjageBaTh MOHATHSMH BIIMCAHHOM M  OIMCaH-

HOU

OKPY>KHOCTEH TPEYrOJIbHUKA, HAXOJAUTh LICHTPbI
ITHUX

OKPY>KHOCTEH C OIIOPOH Ha aJITOPUTM IIpaBUIIa.

PemiaTe OCHOBHBIE 3a/1a4M HA NMOCTPOCHHUE: YIIIA,

PaBHOTO

JTAHHOMY; CEPEIMHHOTO TMEPHEHIUKYISpa JTaHHOTO

OTPE3KA,;

NpsIMOM, MPOXOAAIIeH Yepe3 JaHHYI0 TOUKY U

NEPHEHIUKYJISIPHON TJAaHHOW MPsIMOM; OMCCEKTPHUCHI

JTAHHOTO

yIjia; TPEYTrOJIbHUKOBIIO Pa3JIMYHBIM JIEMEHTaM
npu

HEO0OXOIMMOCTH C HAINPABJISIFOLIEH TOMOIIIBIO.

3HAKOMHUTBCSI C HCTOPHUEH Pa3BUTHUSI T€OMETPHH.

IToBTOpPEHUE,

00001IIeHNE
3HAHUU

(4 1)

[ToBTOpeHue u 0000IIEHUEe OCHOBHBIX TOHATHH H
METO/JIOB
Kypca 7 Kiacca.

Pemath 3a1a4M Ha TOBTOPEHUE, WIUIIOCTPUPYIO-
IIUE CBSI3U
MEXy pPa3IMYHBIMM YaCTsIMHU Kypca.







8 kiacc (He MeHee 68 u)

HazBaumue
pasaena (Te- OcHOBHOE coaepixa- OcHOBHBIE BU/IbI 1eATEJILHOCTH 00y4arouuX-
MBI)Kypca — st
(4mcJ10 va-
COB)
Yerouipéxyroab- |[lapamtenorpamm, ero npuzHaku u cBoictsa. Hact- |M300paxkaTh M HAXOAMTH HA YEPTEkKAX YETHIPEX-
HUKH HbIE CIydyauTapauieiorpaMMoB  (MPSAMOYTOJIbHUK, |YTOJBHUKHPA3HBIX BUJIOB U UX DJIEMEHTHI.
pomo, KBaJpar),

nux




(12 49)

npu3HaKku u cBoiicTBa. Tpaneuus. PaBHoOokas u nipsi-
MOYTOJIbHAsA TPAIICLIUU.
Yoeoenue meouanvl. [lenmpanvras cummempus

@opMyJIHpPOBATh ONpPEACJIeHHUS: IapAIIIEIOrpaM-
Ma, MPSMOYToJIbHUKA, poM0Oa, KBajapaTa, TpamleluH,
PaBHOOOKOM Tpaneuuu, NpMOyTroIbHON Tpanenuu.
Hcnonb30BaTh NPU pellieHUH NPOCTEHIIUX 32124
IPU3HAKA M CBOWCTBA: MapajuleJorpaMma, IpsSMO-
yTroJbHUKA, poM0Oa, KBajpara, Tpareluuud, paBHOOO-
KO Tpareuuu, NpsiMOyroJbHOM Tpanenuu.
IIpuMeHsATsL METOA YIBOCHHS MEIHAHBI TPEYIOJIb-
HUKa C ONIOPOM Ha aJrOpUTM MPaBUIIA.
Hcnoan3oBath 11udpoBbie pecypchl IS UCCIeA0Ba-
HUS1 CBOMCTB M3y4aeMbIX QUryp.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS TeOMETPHUH.




Teopema ®Da-
Jieca M Teope-
Ma 0 Nmponop-
HHMOHAJIbHBIX
oTpe3Kax,
noao00HbIE TPe-
yrojasHuku (15

)

Teopema ®@aneca u meopema 0 NPONOPYUOHAILHBIX

ompe3skax. CpenHsisi TMHUAS TPEYTOoIbHUKA. Tpamemnws,

e€ cpennsst muHUs. [IponopyuonansbHule ompe3Ku,
nocmpoenue uemeep-

MO20NPONOPYUOHATILHO20 OMPE3KA.

Cesoticmea yenmpa macc 8 mpey2obHuKe.

Ilooobnvie mpeyeonvuuku. Tpu  npuswaka nooo-

ousmpeyzonvHukos. IIpakTudeckoe NpuMeHEHHUE.

IIpoBoauTh NMOCTPOECHHUSI C MOMOIIBIO LUPKYJIA U
JIMHEWKHU C HUCTOJIb30BaHue TeopeMbl daneca u Teo-
pEMBI O NPONOPLUHUOHAIBHBIX OTPE3KAX, CTPOUTH
YeTBEPTHIM NPOMOPUUOHAIBHBI OTPE30K C OMOPOM
Ha 3pUTENIBHYI0 HAIJISIAHOCTD.

HaxoauTh 1og00HBIE TPEYroJbHUKM Ha TOTOBBIX
yepTekax C yKa3aHMEM COOTBETCTBYIOIIMX IIPU3HA-
KOB MOJ00MS MpU HEOOXOAMMOCTH C BHU3yaJIbHOU
OIOPO.

PemaTe 3agaum Ha NMoJ0OHBIE TPEYTOJbHUKH C TO-
MOILIBIO CAMOCTOSATENIBHOIO ITIOCTPOCHUS YEPTEKEN U
HAXOXIEHUSI MOJAOOHBIX TPEYTOJIbHUKOB MPHU HEO0O0-
XOMMOCTH C HAIIPaBISAIOLIEH TIOMOIIBIO.
IIpoBoauth [a0Ka3aTEIBCTBA C HCIIOJIB30BAHUEM
IPU3HAKOB MOJ00MS HECIOXHBIX T€OMETPHUYECKHX
3a/1a4 ¢ OMOPOM Ha AITOPUTM yUE€OHBIX JCHCTBUMA.
IIpuMeHATH TONYYEHHBIE 3HAHUS IPU PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]ad Mpu HeoO-
XOMMOCTH C HANPABJISIOIIEW ITOMOIIBIO.
3HAKOMHUTBCSI C HCTOPHEH Pa3BUTHUS T€OMETPUH.




ILnomans.
Haxo:kaenue
nJaomaaeu
TPEeyroJibHU-
KOB

U MHOT0YT0JIb-
HbIX Quryp.
Ilnomanu
NMoA00HBIX (pu-
ryp (14 1)

[Tonsatue 06 oO11ei TEOPUH TLIOIIAIN.

@®opMysbl I TUIOIIAAW TPEYTOJbHUKA, IMapajuieio-
rpamma. OmHouieHue niowaoel mpeyeoibHUKo8 ¢ 00-
WUM OCHOBAHUEM UU 00Uell 8bICOMOLL.

Buviuucnenue nnowadeti cnosicuvix gueyp uepes pazoue-
HUe Ha yacmu u 00CmpoeHue.

[Tnomaau ¢uryp Ha KiIeTyaToi Oymare.

[Tnomaan mogoOHBIX ¢Guryp. Beraucnenne romanei.
3amaun ¢ MPaKTUYECKUM cojiepkaHueM. Peuwernue 3a-
0ay4 ¢ NOMOWbIO MeMoOa 8CNOMO2AMENbHOLU NIIOUAOU.

Osgi1aieBaTh NEPBUYHBLIMM NPeACTABJIEHUAMH 00
oOmet Teopun 1wiomaan (Mepsi), GopMyJMpoBaTH
CBOMCTBAIUIONIA/IN, BBISICHSITh UX HATJISIIHBIN CMBICIL.
[TpumenaTs GopMyIbl MJIOAAN NapauieIorpaMma,
TPEyrojbHHUKa, TPANEIH C OMOPON HA CHPAaBOYHYIO
uH OpMAITHIO.

IpumensaTs  ¢GopMynbl  IUIOIIAAM  BBIMY K-
JIOTO YETBIPEXYTONbHUKA Yepe3 TUArOHAIH U YTOJ
MEXJly HUMHU C OMOPOM Ha CIpaBOYHYIO HH(OpMa-
IO,

Haxoauts momanu ¢uryp, u300pakEHHBIX HA
KJieT4yaTorOymare, HCmoJIb30BaTh pa30MeHUE Ha Ya-
CTH U JocTpoeHue. Pa3doupars npumepbl UCHIONb-
30BaHUsI BCTIOMOTATEIHbHONTIOIIA M IS PEIICHHUS
reOMETPUUYECKUX 3a/a4.

HaxoauTs ruiomaay nogo0HbIX puryp ¢  onopoi
HAaCIPaBOYHYIO HH(POpMALIHIO.
BbIYyMCcasATh TUIOMIAIN PA3TMYHBIX MHOTOYTOTBHBIX
¢uryp. Pemats 3a1aum Ha miomas ¢ npakTuye-
CKHM COJICP>KaHUEMIIOCJIE COBMECTHOIO aHAJIN3a.




Teopema
Iudaropa u
HA4YaJ1a TPH-
TOHOMETPHUU
(10 9)

Teopema Iludaropa, e€ noka3zarenbCTBO W MPUMEHE-
nue. Obparnas Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUUECKUX (PYHKITUI OCTPOTO
yIila, TPUTOHOMETPUYECKUE COOTHOIIECHHS B MPSIMO-
YTOJIbHOM TpeyroiabHuke. OCHOBHOE TPUTOHOMETpUYE-
CKO€ TOXKIECTBO.

CooTHOIIEHUSI MEXKy CTOPOHAMH B MHPSIMOYTOJBHBIX
TpeyroyibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy Iludaropa, mcmoanb3o-
BaTh €€ B IPAKTUYECKUX BBIYUCICHUSX.
Brnanersr MOHATUSIMU TPUTOHOMETPUYECKUX (HYHK-
WA OCTPOroyriia, MPOBEPATH UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOIICHUS B
NpSIMOYTOJILHOM TPEYTOJIbHUKE C OMOpOil Ha crpa-
BOYHYIO HH(POPMAIIHIO.
HccaenoBaTh COOTHOIICHUSI MEXAY CTOPOHAMH B
NPSIMOYTOJIbHBIX TPEYroJIbHUKAaX € yriiamu B 45° u
45°; 30° u 60° ¢ HanpaBIIAIOLIEN TOMOIIBIO.
HUcnoan3oBath  hopmylibl npuBee-
HUS u OCHOBHOE TPUTOHOMETPHUYECKOE
TOJIECTBO ISl HAXOXKJIEHUS COOTHOIIEHUN MEXKITY
TPUTOHOMETPUYECKUMHU  (PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB C OIOPOM HAa CIPaBOY-
HYIO




uHpopManuio.

[IpuMeHATH MMOTyYEHHbIE 3HAHUS U YMEHHUS TIPU pe-
IICHUY MPAKTUYECKUX 3a1a4 (Ipu HEOOXOJIUMOCTH C
OTIOPO¥ Ha alITOPUTM IIPaBUIIA).

3HAKOMHMTBHCS € HCTOPHEN PA3BUTHUS TEOMETPHUHU.

Yribl B
OKPY>KHOCTH.
Bnucannbie

M ONMHCAHHDbIE
4eThIPeXyroJib-
HHUK

I/I.

KacareabHble

K OKPY?KHOCTH.

BricanHbie ¥ LIEHTPAJIBHBIEC YTJIbI, YTOJI MEXAY Kaca-
TEJILHOU U
XOPOOH.

YTl MEXIY XOpJIaMH U CEKYIITUMU.

BrnucanHble U ONKMCaHHBIE YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U

cBoiicTBa. [IpuMeHeHre 3TUX CBOWCTB MpU pellie-
HUU

FeOMETPUYECKUX 3a]1a4.

B3anmuoe pacrnonoxkeHue 1Byx okpykHoctel. Kaca-
HHE
OKPY>KHOCTEH.

DopMyJIMPOBATHL OCHOBHBIE OIPEICICHUS, CBS-
3aHHBIC C

yIJIaMH B Kpyre (BIUCAHHBIN YroJi, IEHTPalbHbIN
yrodm).

HaxoauTh BHNHCaHHBIE YTJIbI, OMUAPAIOIIMECS HA OJ-
HY JyTY,

BBIYUCJIATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAH-
HBIX yTJax,

TEOPEMbl O BIOMCAHHOM YETBIPEXYTOJBHUKE, TEO-
pPEMBI O

IIEHTPaJbHOM yIJIE NpH HEOOXOAUMOCTH C BH-
3yaJIbHOM

ONOPOH.

HccaenoBathb, B TOM YKCIE C TOMOLIBIO HU(POBBIX
pecypcos,

Kacanmne BITMCAHHBIE U OMIMCAHHBIC YETHIPEXYTONHHUKU, BbI-
BOJUTH UX

OKPY:KHOCTel CBOMCTBA U MPU3HAKU [TOCJIE COBMECTHOTO aHAJIM3a.

(13 4) Hcnoab30BaTh 5TU CBOWCTBA W MPU3HAKKU TIPU
penieHuun
3ajad.

IHoBTOpEHMe, [ToBTOpEHHE OCHOBHBIX TMOHATHH W METOJOB KypcoB |PemiaTh 3agaum Ha MOBTOpPEHHE, WILIOCTPUPYIO-

7 nu 8 1€ CBA3U
00001IeHHE KJIaCCOB, 0000IIIeHNE 3HAHUM. MEXKTY Pa3IMYHBIMA YacTSIMH Kypca.

3HAHUH




@

9 kJacc (He MeHee 68 4)

Ha3zBanue
pasaesa (Te-
MBI)Kypca
(umcii0 ya-
COB)

OcHoBHOE coaepka-
HHUE

OcHOBHBIE BU/IBI 1€ATEJILHOCTH 00y4Yar0OuX-
cs




Tpuronomer-
pusi. Teopembl
KOCHHYCOB U
CHHYCOB.
Pemenne
TPEYyroJbHHU-
KOB(16 u)

OnpeneneHue TPUTOHOMETPUUYECKUX (PYHKUUN YTIIOB
oT 0° no 180°. KocuHyc U CHHYC TpsSIMOTO U TYHOTO
yria. Teopema kocunHycoB. (O060OmEHHAs) Teopema
CHUHYCOB (C paJinyCcOM OIKMCAHHOU OKpYkHOCTH). Haxo-
XKICHHUE JIJIMH CTOPOH U BEJIMUUHYTIIOB TPEYTOJILHUKOB.
dopmyna niaomaau TpeyrojibHUKA Yepe3 ABE CTOPOHBI
U yroa Mexay Humu. QopMyna IUIOMIAA YETHIPEX-
yTOJIbHUKA Yepe3 eroJuaroHaid U yroj Mex,1y HUMU.
[TpakTHueckoe mpuMeHEeHNE JOKa3aHHBIX TEOPEM.

D®opMyJIMpPOBATH ONpeleSieHUs TPUTOHOMETPUYE-
CKUX (PYHKIUH TYIBIX M MPSIMBIX YIJIOB C BU3yallb-
HOM onopoil. PoOpMyIMpOBaTh TEOPEMY KOCUHYCOB U
TEOPEMY CHUHYCOB (C paJnyCcoOM OMHCAHHOM OKpYXK-
HOCTH).

Pemiate TpeyroiapHHKA C OHOPOW HA aJrOPUTM
y4eOHBIX JEeHCTBUH.

Pemate mpakTuyeckue 3agadu, CBOASALIUECH K
HAXO0KICHHI0 Pa3/IMYHBIX JJIEMEHTOB TPEYroJib-
HHUKA.

IIpeoOpa3oBa-
HHENoA00us.
Metpuye-
CKHe COOTHO-
IeHHusI B
OKPYKHOCTH

(10 u)

Ilonuamue o npeobpazosanuu nooooduUs.
Coomeemcmaenmvie 31emeHmovl NOOOOHBIX

Queyp.

Teopema o npousgedenuu ompesko8 xopo, meopema o
nPOU3BEOeHUU OMPE3K08 CEKYUUX, meopema 0 Keaopa-
me kacamenvHou. [lpumenenue 6 pewernuu ceomempu-
YyecKux 3a0ad.

OcBauBaTh NOHATHE TPEOOPA3OBAHUS MMOJAOOUS.
HccnenoBarb OTHOIICHHE JMHEWHBIX DJIEMEHTOB
dburyp mpu mnpeoOpazoBanuu mnoaodus. Haxogutb
IpUMEPHI TTOJI00US B OKpYXKarolel AeCTBUTENBHO-
CTH.

Bwvieooumv mempuueckue coomuoweHus mexncoy
ompe3Kamu Xopo, CeKywux u KAcamelbHblX C UC-
NONIb308AHUEM BNUCAHHBIX Y2108 U NOOOOHLIX mpe-
Y2O0NbHUKOS.

Pewamp ceomempuyeckue 3a0auu u 3a0aqu u3 pe-
ANILHOU JHCUBHU C UCHONB308AHUEM NOOOOHBIX Mmpe-
Y20AbHUKOS.




Bekro-
por(12

OmnpeneneHue BEKTOPOB, CI0KEHHE U PA3HOCTh BEKTO-
POB,YMHOKEHHE BEKTOPA HA YUCJIO.

DuU3NYECKNNA U TEOMETPUIECKHUM CMBICII BEKTOPOB.
Pa3noxxeHne BEKTOpa MO JABYM HEKOJJIMHEAPHBIM BEK-
Topam.KoopauHaTel BEKTOpA.

CkaysipHOE TIPOU3BEICHUE BEKTOPOB, €r0 IIPUMEHE-
HUE JUITHAXOXKIEHUS JJIMH U yTJIOB.

Pemrenue 3a1a4 ¢ noMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB Ul PELICHUs 3a/1ad KUHEMa-
TUKU MUMEXaHUKHU.

Hcnonb30BaTh BEKTOPhI KaK HAIMPABICHHBIE OTPE3-
KM, HCCJIeA0BATh TeOMETPUYECKUI (TIepeMeleHne)
U ¢Gu3nUecKuil (Cuia) CMBICTBI BEKTOPOB C OMOPOU
Ha BOIIPOCHBIN IIJIaH.

3HATH ompeeeHNsl CyMMbl U pa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpa Ha YHCIIO, MCCJIEI0BATH I€O-
METPUYECKUN U (PUBHYECKUM CMBICIIBI 3TUX Olepa-
1007078

Pemarb reomeTrpuyeckue 3aJayd C HCIOJIb30BaHU-
€M BEKTOPOB.

PackiiagbiBaTh BEKTOp MO JABYM HEKOJUIMHEAPHBIM
BeKkTOpaM. Mcnosib30BaTh CKASIPHOE MPOU3BEICHUE
BEKTOPOB, BBIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.
Bbluncasitb  CymMMy, Pa3HOCTb M CKaJSIPHOE
IPOU3BEJCHUE




BEKTOPOB B KOOPJIMHATAX.
IIpuMeHATHh CKaJspHOE NMPOMU3BEACHUE I HAXO-
YKIAEHUSJUIMH U YIJIOB.

JlekapToBbI
KOOP/AHHA-

ThI
IIJIO0CKOCTH

(9 )

Ha

JlekapTOBBI KOOPAUHATHI TOYCK HA INIOCKOCTH.

Vpasnuenue npsamoti. YrinoBor kodhduIMeHT, TaH-
TeHC yrIia

HAKJIOHA, TapaJlyIeIbHbIC U IEPIEHINUKYISIPHBIE TIPSI-
MBbIE.

YpaBHeHne OKpykHOCTH. HaxoX1eHrnEe KOOpAUHAT TO-
4yeK

NepeceyeHust OKPY>KHOCTHU U TIPSIMOM.

Metoa KOOpJIMHAT MPU PEIIEHUN TEOMETPUUECKUX 3a-
nad.

Hcnonp30BaHre METO1a KOOPAUHAT B IPAKTUUECKUX
3amauax

OcBauBath NOHATHE IIPSIMOYTOJBHONW CHCTEMBI
KOOPAMHAT,
JEKapTOBBIX KOOPIANHAT TOUKH.

HccaenoBaTh ypaBHEHHE NPSIMON U OKPYIKHOCTH C
OIOpoM Ha
BOIIPOCHBIH IIJIaH.

Haxoauts HEeHTp 1 paanyc OKPYKHOCTH IO €€ ypaB-
HEHMUIO.

PemiaTs 3a1aum Ha HAXO0XKJAECHHUE TOYEK IEPECCUCHUS
MPSIMBIX

Y OKPYKHOCTEM C TOMOIIBIO METO/1a KOOPAUHAT.

Hcnoab3oBaTh CBONCTBA YIJIOBOIO KO3 (UIIMEHTA
psMOi

NpU pEIICHUW 3aJad, JJs OIpeJeeHUus pacro-
JIOKEHUS

MPSIMOM.

IIpuMeHsITL KOOPAWHATHI MPU PEIICHUN T€OMETPHU-
YECKHUX U

MPAKTUYECKUX 3a7ay, JUIsi TOCTPOCHUS MaTema-
THUYECKHUX

MOJIeJICH pealbHbIX 3a7a4 («MEeTOd KOOPAUHAT ).

[Moab30BaTheA 1711  TOCTPOCHUS U HCCIEIOBA-
HUH
IU(DPOBBIMH pECYpPCaMU.

3HAKOMHUTBCSI C MCTOPUEH Pa3BUTHUS T€OMETPUM




I[IpaBuiabHbIE
MHOI'0YIr0J1bHU-
ku. lnnna
OKPY/KHOCTH H

IUIOIIA/Ib
Kpyra.Bbi-

YucJIeHHue
nJjaomajaen
(8 9)

[IpaBunbHBIE MHOTOYTOJIbHUKH, BBIYHUCIIEHUE HX 3Je-
MEHTOB. UMCIIO 7T ¥ JUIMHA OKPYKHOCTH. JlIMHA IyTH
OKPY>KHOCTH. PaninanHas mepa yria.

[Tnomans kpyra W €ro DdJIEMEHTOB (CEKTopa W
CEerMcHTA).

Briuncnenue minomiaaeit puryp, BKIIOYAIOIINX 3JIEMEH-
TBI KpyTa.

®opmyTHpPOBATH OIIpE/IEIICHHE PABUJIb-
HBIXMHOTOYT'OJIbHUKOB, HAXOAUTD HX 3JIEMEHTHI.
IMosab30BaTbCst MOHATUEM JJIMHBI OKPYKHOCTH,

BBEJICHHBIM CITOMOIIIHIO MPaBUITb-
HBIX MHOTOYTOJILHUKOB, omnpee-
JSITh

YHCJIO 77, IJIMHY JYTH U PaJIMaHHYIO MEpyY yrJia Mo
oOpasiyy.

IIpoBoauTth mepexox oT paJuaHHOW MEPHI yIiia K
rpaJyCcHOIIM HA00OPOT MO BU3YaJIbHOM OMope.

OnpeaeassTh I0MAAL KPyra.

BoiBoauTh (popMyJIbI (B IpalyCHON U paIUaHHOM
Mepe) JUISITMH IyT, TUIOIafel CeKTOPOB M Cer-
MEHTOB C ONOpOM Ha

BOIIPOCHBIHN IIJIaH.

BbryucasTe IUIOIAAN ¢uryp,
BKJIFOYAIOIIUX  JJIEMEHTEI




OKPY>XHOCTH (Kpyra) ¢ OIopoi Ha CIPaBOYHYIO UH-
dbopmarnuro.
HaxoauTsb 11011214 B 33J1a4aX peaibHON KU3HHU.

JBu:xe- Tlonusmue o 08udrceHuU n1OCKOCMU. Pa30upars npuMepbl, WLUTIOCTPUPYIOIINE MOHSITHUS

HUS Ilapannenvuviii nepenoc, nosopom u cummempus. Ocu | IBUKEHHS, IEHTPOB U OCEN CUMMETPHH.

TJI0CKO- U YeHmpbl CUMMEMPUU. @opmMyJIMpOBaTh  OMNpEIEICHUS MapauieIbHOTO

cTu(6 9) IIpocmertiuiue npumenenus 6 peuienuu 3a0au. MEpeHoca, MOBOPOTA U OCEBOM CUMMETPUU C BU3Y-
anpHOU onopor. HaxoauTh HEMOIBUKHBIE TOYKH I10
obOpasiy.
HaxoauTh LEHTPBI U OCH CUMMETPHM MPOCTEUIINX
buryp moobpasiry.
Ilpumenams napannenbHviii NEPeHoc U CUMMEMPUIO
npU peuleHuu 2eoMempudeckux 3aoay (pazoupamo
npumepbl).
Hcnonvzoeamsv 0131 nocmpoenus u uUcciedo8aHull
yughposwie pecypcul.

IHoBTOpEHMe, [ToBTOpEeHHE OCHOBHBIX MOHATHH U METONOB Kyp- |OmnepupoBaTh MOHATUSIMM: (QUTypa, TOUKA, MPS-

coB 7—9 Masl, yroi,

00001IeHHeE, KJIACCOB, 00OOIIEHUE U CHCTEMATH3aITUs 3HAHU. MHOT'OYTOJIbHUK, PABHOOCAPCHHBI U PAaBHO-
CTOPOHHUI

cucremMaru3anusi| [Ipocrenume reoMeTpudeckue burypel u TPEYTOJIbHUKH, NPSIMOYTOJIbHBIN

170'¢ CBONCTBA. TPEYTrOJbHUK, MEAHaHa,

3HA- HBMCpCHI/IC F€OMETPUYECKUX BE- 6I/ICCGKTpI/Ica N BBICOTAa TPCYI'OJIbHUKA, IIapajjic-

amii2 (7 nuuuH. TpeyroasHUKH. JIOTpaMM, _

1) [TapamnenbHble U NEPICHAUKYISIPHBIC IPSMEBIC. poMO, MPSIMOYTOJIBHUK, KBajpaT, TParewus;

OKpy»XHOCTb U KpYT. I'eomeTpruecKkre MOCTPOCHUS.

Y1isl B

OKPY’KHOCTb,KacaTellbHasl; paBEHCTBO M Mojo0ue

(buryp, TpeyrojibHUKOB;
NapajuleIbHOCTD U
JSIPHOCTD OPSMBIX,

MEPHEHANKY-
yroin




OKPYKHOCTH. Bnoucannupie M OnMCcaHHBIC OKPY’KHO-
CTH
MHOI'OYT'OJIBHHUKOB.

[IpssMast 1 OKpPY>KHOCTb.

YeTblpEXyroapHUKU. BnucanHele OIMCaH-
HbIE
YETHIPEXYTOJIbHUKHU.

Teopema [Tudaropa u Hauana TpuroHomerpuu. Pere-
HUE 00X
TPEYTOJIbHUKOB.

HpaBI/IJIBHBIC MHOI'OYI'OJIBHUKH.

[IpeoOpazoBanus miockoctu. [IBmwxkenus. [Togodue.
CummeTpus.

[Tnomans. Berunciaenune mromanei. [lmomamu mogo0-
HBIX Uryp.

JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH.

MEXKIY NPSMBIMHU, CHMMETPHUS OTHOCUTEIIBHO
TOYKHU u

MpSIMOW; JJIMHA, PACCTOSIHUE, BEJIIMYMHA YTJIA,

IJIOIIA/Ib,

TIEPUMETP.

Hcnoab3oBath popMyJibl: NEpUMETpA U IUIOLIA-
piY’

MHOT'OYT'OJIbHUKOB, IJIMHBI OKPY>KHOCTH W ILJIOIIA-
AW Kpyra,

00BEMa IPSIMOYTOJILHOTO TTapaIJIeIICTHIIE IA.

OnepupoBaTh NOHATHAMU: [IPSIMOYTOJIbHAS CUCTE-

Ma
KOOpAWHAT, BEKTOpP, UCII0Jb30BaTh 3TH I10-
HATHUA JJIA

MPEJICTABJICHUSI JAHHBIX U PELICHUS 3a]1a4, B TOM
YHCJIE U3
JIPYTUX YY4EOHBIX IIPEIMETOB.

Pemars 3a1aunm Ha TTOBTOPEHUE OCHOBHBIX ITOHS-
THU

b)




BekTopsl Ha MIIOCKOCTH.

WUTFOCTPAIIAIO CBSI3EA MEXIY Pa3IMYHBIMU YaCTSIMHU
Kypca.

Boui0upaTh MeToa /1S perieHus 3a1a4u.

Pemiath 3aga4n U3 MOBCEJHEBHOM KU3HHU.







YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHO-
'O MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YYUEHUKA

» Marematuka. ['eometpust: 7-9-e kacchl: 6a30BbIM YPOBEHb: YUeOHUK, 7-9 Kilac-

cel/ Atanacsu JI.C., byty3oB B.®., Kagomuies C.b. u npyrue, AkunonepHoe 00-

mectBo «M3marenscTBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1 7 H.®. I'aBpunona KM MockBa
I'eomeTpus BAKO
2 7 JI.C. AtanacsaH Pabouas TeTpaan MockBa
['eomeTpus [Ipocsenienne
3 8 H.®.I"'aBpunosa KM MockBa
['eomeTtpus BAKO
4 8 JI.C.Atanacsin Pabouas MockBa
['eomeTpus TETpaab [Ipocsemenue
5 8 A.B.®apkoB Tectbl MockBa
TEOMETPUSI «IK3aMeH»
6 | 'eomeTpus MunieHko Tematnyeckue Te- MockBa
7,8.,9 KII. CTHI [Ipoceenienue
7 | l'eomeTpus M.A. Nuenckasa | CaMOCTOATENbHBIE MockBa
7,8.,9 K. Y KOHTPOJIBHBIE [Ipocsemenue
paboTHI
8 9 A.H.Pypykun KM MockBa
I'eomeTpus BAKO
9 TexHosornueckue
7,8.9 I"1O.KopTyH KapThbl YPOKOB I10 ?onrorpa{f
['eomerpus y4eOHUKY Yuurens
JI.C.Atanacsna
10 Feo71\,486fpnﬂ JL.C. ATaHacsH Meronuueckue pe- | MockBa «IIpocse-
BLroC KOMEH/IAINH. HICHUE»
11 7,8,9 H.®. I'aBpunosa | IloypouHnsie pas- Mocksa




['eomerpus

paboTKu
Kk YMK JI.C.Ara-
HacsHa

"BAKO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

HUHTEPHET

1. «[IxonbHBIN TOMOITHUKY: http://school-assistant.ru/

2. «llIxonbHas MaTematukay: http://math-prosto.ru/index.php
3. «SKmaccy: http://www.yaklass.ru

4, ®enepanabHBIN EHTP HHPOPMAITMOHHO-00PA30BATEIHHBIX PECYPCOB:

http://eor.edu.ru/.

5. EnnnHas xomtekius nugpoBbix o0pa3oBaTeIbHBIX pecypcoB: http://school-

ollection.edu.ru/.
6. Undopmanronnas cucrema "EnuHoe okHO J0CcTyma K 00-

paszoBaTenbHbIM pecypcam':http://window.edu.ru/.

7. @eaepanbHbiil noptan "Poccuiickoe oopa3zoBa-

aue'": http://www.edu.ru/. Komnexmus S0P u [{OP.
"OTkpeIThINA KI1acce" http://www.openclass.ru/




Cucrema onieHuBaHus 110 MaTeMaTHKe 7-9 KJjacce

CucteMa OUEHKM NpeaMeTHbIX pe3y/bTaTOB OCBOEHUS Y4eOHbIX Mpo-
rpaMM C Y4ETOM YPOBHEBOro MNoaxoaa, npeanosaraer BblaeneHue 6a3oBOro
YPOBHSA AOCTMXKEHUN KaK TOYKU OTCYETA NMpPU NOCTPOEHUN BCEN CUCTEMbI OLLEHKMU

N opraHmM3auum MHANBMAYa/IbHOM PaboThl C 0Oy4arOLLIUMUCA.

ba3oBblil ypOBeHb JOCTHKEHHMH: JEMOHCTPUPYET OCBOEHUE YUYEOHBIX
JIEUCTBUM ¢ OMIOPHOM CUCTEMOM 3HAHUN B paMKaXx BblJICJICHHBIX 3a1a4. OBiajeHue
0a30BBIM YPOBHEM SIBJISIETCS JOCTATOYHBIM JIJIsI TIPOJOJDKEHHUST O0Oy4YeHUsl Ha clie-
OyIOIIEeH CTyneHu oOpa3oBaHUs, HO HE MO MPOQMIHLHOMY HampaBiieHHuro. JlocTu-
AKEHUIO 0a30BOr0 YPOBHSA COOTBETCTBYET ommemka
«y00671€MEOPUmMeENnbHO» (UnU OMMEMKA «3», OMMEMKA «(3AYMEHON).

[IpeBbienre 6a30BOT0 YPOBHS CBUICTEIBCTBYET 00 YCBOCHUM OMOPHOM
CUCTEMbl 3HAHUWM Ha YPOBHE OCO3HAHHOT'O MPOU3BOJHLHOIO OBJIAJCHUS YUCOHBIMU
JEUCTBUSAMH, a TAKXKE O KPyro3ope, mMupoTe (MiIu U30MpaTeIbHOCTH) MHTEPECOB.
[{emecooOpa3HO BBICINUTH CIICIYIONIKE JIBa YPOBHS, MPeBbINIAIOIINE 0A30BbIN:

* [loBbIlIEHHBINl YPOBEHb JOCTIDKCHUS IUIAHUPYEMBIX PE3yJIbTaTOB,
OUEHKA «XOpouio» (ommemka «4»);

* BBICOKHII YPOBEHb [IOCTH)XEHUS TJIAHUPYEMBIX PE3YJbTAaTOB, OUEHKA
«omauuHoy (ommemka «3»).

Jns onucaHus MOATOTOBKU YYalllUXCsl, YPOBEHb JOCTHMKEHUN KOTOPBIX

HU)Ke 6a30BOro, Lie1ecoobpa3HO BbIAENTb TaKXKe [4Ba YPOBHS:

* NOHUKEHHBIN YPOBEHb JIOCTUKECHUU, OUeHKa
«Hey0061emeopumenvHoy) (ommemka «2»);

* HU3KHUIl YPOBEHb JIOCTWKCHUMN, OUeHKA «na0xo» (ommemka «1»).

He nmoctmxenune 6a30BOro ypoBHs (MMOHMKEHHBIM W HU3KHA YPOBHU JIO-
CTHXKEHUN) (PUKCcHpyeTcs B 3aBUCHMOCTH OT 00bEMa U YPOBHS OCBOSHHOT'O M He-
OCBOEHHOTO cojiepkaHus mpeameTa. ONUCaHHBIN BBIIIE MOAXOJ 11€J1eCO00pa3HO
MPUMEHATh B XOJI€ PA3JIMYHBIX MPOLEAYP OLEHUBAHMS: TEKYIIErO, MPOMEXKY-

TOYHOI'O 1 UTOI'OBOTI'O.



N5 oueHKu guHaMuKu ¢oopMUpPOBAHUSA NpeaMemHbIX pe3y/ibmamoB B
CUCTEME BHYTPU LLKOJIbHOrO MOHUTOPMHIa 06pa3oBaTe/IbHbIX AOCTUXKEHUN Lene-
coobpasHo GUKCMPOBATb U aHANN3UPOBATb JaHHble 0 CPOPMUPOBAHHOCTU yMe-
HMN U HaBbIKOB, CNOCOOCTBYHOLLMX OCBOEHUID CUCTEMATUYECKUX 3HAHUM, B TOM

qynucne:

* HePBUYHOMY O03HAKOMJIEHUI), OMPAOOMKe U 0CO3ZHAHUI meopemuye-
cKux mooesneii u nonamuii(oOleHaAYyYHbIX U 0a30BBIX JI JaHHOW 00JIacTH 3Ha-
HUS ), CHAHOAPMHBIX ANI20PUMMOB U RPOUEOYP;

* 8bIAG/ICHUIO U OCO3HAHUIO CYWHOCHIU U O0COOEHHOCHENN3y9aeMbIX
O00BEKTOB, MPOIIECCOB U SIBJICHUM JNEUCTBUTENBHOCTU (IIPUPOIHBIX, COIUATBHBIX,
KYJIbTYPHBIX, TEXHUUYECKHUX U JIp.) B COOTBETCTBUHU C COJAEPKAHHUEM KOHKPETHOIO
y4eOHOT0 IPEAMETA, CO30AHUI0 U UCHOJIB30BAHUIO MOOeell U3YIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* 8bIAGICHUIO U AHANU3Y CYULECHBEHHBIX U YCHIOUYUUBLIX C6A3CIl U OMm-
HOWEeHUUMEX Ty 00BEKTaMU U TIPOIIECCaMU.

[Ipr 3TOM 0053aTENIBHBIMH COCTABJISIOIIMMH CHCTEMbl HAKOILJICHHOM
OILICHKH SIBJISIFOTCSI MaTepHaIbI:

* cmapmoeoii OUaAZHOCHUKU,

* memamuyeckKux U Umo208blX NPOEEPOUHBIX padom no ecem y4eoHvlmM
npeomemanm,

* meopuecKux padom, BKIOYAsT y4eOHbIE HCCIECOBAHUS U y4eOHbIE

ITPOCKTHEI.



OueHka yCTHBIX OTBETOB 00Y4alOLIuXCs

OTBeT OLIEHUBAETCH OTMETKOM «5», €CJIH YYCHUK:

1. HOJIHO pacKphUI COJAEp)KaHHE MaTephaia B 00beMe, MPeTyCMOTPEHHOM
MpOrpaMMoOi U Y4EOHUKOM,

2. U3JI0KKWJI MaTepuaj IrPaMOTHBIM SI3bIKOM B OINPEICIICHHOMN JIOTHYECKONIO-
CJIE0BATEIILHOCTHA, TOYHO MCIIOJb3Yysl MAaTEMATUYECKYI0 TEPMUHOJIOTHUIO Y CUMBO-
JUKY;

3. IpaBUJIBLHO BBIMOJHUI PUCYHKH, YEPTEKH, TpapUKH, COMYTCTBYIOIINE OT-
BETY;

4. moka3zaJl yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE TOJOKEHUS KOHKPET-
HBIMH ITPUMEpPAMU, IPUMEHSITh UX B HOBOM CUTYAIlMU MPU BBINOJHEHUU MPaKTHUYE-
CKOI'0 3aJIaHUs;

5. IpPOJIEMOHCTPUPOBAJT YCBOCHUE PaHEE M3YyUYEHHBIX COMYTCTBYIOIIUX BO-
POCOB, C(HOPMUPOBAHHOCTh U YCTOMYMBOCTh MCIOJIB3YEMBIX TIPU OTPAOOTKE yMe-
HUU 1 HaBBIKOB;

6. OTBEYaJI CAMOCTOSITEILHO 0€3 HABOASIIUX BOIIPOCOB yunuTelsl. BO3MOXKHBI
OJIHA - JIB€ HETOYHOCTH NPU OCBEIICHWH BTOPOCTEMECHHBIX BONMPOCOB WJIW B BBI-
KJIaJIKaX, KOTOPbIE YYEHHUK JIETKO UCIPABUII IO 3aMECYAHHIO YUUTEA.

OTBeT OLIEHUBAETCH 0TMETKOM «4», €CJIM OH YA0BJIETBOPSIET B OCHOBHOM
TPeOOBAHMSAM HA OL[EHKY «5», HO MPH 3TOM MMeeT OJUH U3 HEI0CTATKOB:

* B M3JI0)KCHUU JOIMYIIEHbI HEOOJIbIIINE MPOOEIbl, HE UCKA3UBIIIKE MaTEeMa-
THUYECKOE COJICPKAHUE OTBETA,;

* JONYIICHBI OJWH — JBa HEJOYETA MPHU OCBEIICHUH OCHOBHOTI'O COJIECpPKa-
HUSI OTBETA, UCIIPABICHHBIEC IO 3AMEYAHUIO YUUTEIIS;

* JIOMYIIEHBI OMMOKa WK 0oJiee MBYX HEIOYETOB MPH OCBEIICHUH BTOPO-
CTEIEHHBIX BOIIPOCOB WJIM B BBIKJIAJKaX, JITKO HMCIIPABJICHHBIC MO 3aMEUYaHUIO
YUUTEIA.

OTMeTKa «3)» CTABUTCS B CJEAYIOIIUX CJIydasix:
* HEMOJIHO WM HEMOCJEI0BATEIbHO PACKPBITO COAEPKAHUE MaTepHaia, HO

MOKa3aHo 00lllee MOHMMAaHKE BOIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS,



JIOCTATOYHbBIC JUISl JAJIbHEHUIIEro yCBOEHHUS MPOrPaMMHOTO Martepuana (ompene-
neHHbie « TpeOoBaHUAMH K MATEMAaTUYECKON TOATOTOBKEOOYUAIOITIXCS);

* HMEJUCH 3aTPYIHEHUS WU JOMYIIECHBI OIIUOKY B ONPEEICHUH TTOHITHH,
MCIIOJIb30BAHUHA MATEMATUYECKON TEPMUHOJOTUHU, YEPTEKAX, BBIKJIAJKAX, UCTIPAB-
JICHHBIE MOCJIE HECKOJIBKMX HABOIAIINX BOIIPOCOB YUUTEIIS,

* YYEHUK HE CIPaBWICA C NMPUMEHEHUEM TEOPUU B HOBOW CUTyalluu IpHU
BBITIOJTHEHUU TMPAKTUYECKOTO 3aJlaHMsi, HO BBIMOJHWI 3aJaHus 0053aTEIbHOTO
YPOBHSI CJIIOKHOCTH I10 JJAaHHOU TEME;

* IpU 3HAHUU TEOPETUUYECKOr0 MaTepualia BhISIBIIEHA HEJOCTaTOUYHAs cop-
MHPOBAHHOCTh OCHOBHBIX YMEHUM 1 HABBIKOB.

OTMeTKAa «2)» CTABUTCH B CJEAYIOIIUX CJIyqdasix:

* HE PACKPBITO OCHOBHOE COJEPKaHHE yUeOHOI0 MaTepHaa;
* 00HapYXCHO HE3HAHWE WM HEMTOHUMAHWE YUYEHUKOM OOJIbIIIEH WIIM HaW-

0oJiee BAXKHOM 4yacTH y4eOHOTO MaTepuaa;

* JIOMYIICHBI OMIMOKY B ONpEEICHNN OHATUM, MPU UCIIOIb30BaHUN MaTe-
MaTHYECKON TEPMHUHOJIOTHH, B PUCYHKaX, YepTekKax WM Ipadukax, BBBIKIAIKAX,
KOTOpBIC HE UCITPABJICHBI MTOCJIE HECKOIBKUX HABOSIIIIUX BOIIPOCOB YUUTEIIS.
OtmeTtka «1» cTaBUTCS, €CJIN:

* Y4YEHUK OOHAPYKUJI MOJTHOE HE3HAHWE U HEMOHUMAaHKE U3y4yaeMoro yueo-
HOI'0 Marepuayia Uil HE CMOI OTBETUTh HM HA OJIMH U3 MOCTABJICHHBIX BOIPOCOB

10 U3y4aeMOMY MaTepuay.



OueHka NUCbMEHHBIX U KOHTPOJIbHBIX padoT

OTMeTKa «5» ctaBuTCH, ecnu:

® pa60Ta BBIITOJIHEHA ITOJIHOCTBIO,
¢ B JIOTHUYCCKHUX PACCYKIACHUAX U 000CHOBaHUU peUICHUA HCT HpO6CHOB )41

OIINOOK;

* B PEILIEHUU HET MAaTeMaTHYECKUX OIHUOOK (BO3MOXHA OJJHA HETOYHOCTD,
OIHCKA, HE SIBJSIOIASACS CIEJACTBUEM HE3HAHMSI WM HEMOHUMAaHUs y4eOHOTo Ma-
TepHUana).

OTtmeTKa «4» CTABUTCH, €CJIH:

* paboTa BBINIOJIHEHA TIOJHOCTHIO, HO 0OOCHOBAHMSI IArOB PEILIEHUs HEI0CTa-
TOUYHBI (€clii yMeHHE OOOCHOBBIBATH PACCYKIEHHUS HE SIBISUIOCH CIELHUAIbHBIM
00BEKTOM IIPOBEPKH);

* IOMyIIIEHa OJHA OIIMOKa WJIM JBAa-TPH HEJOYeTa B BBIKIAJAKAaX, PUCYHKaX,
yepTekax WM rpadukax (ecid 3TU BUABl padOThl HE SIBISUIUCH CIIELHAIbHBIM
00BEKTOM IIPOBEPKH).

OT1MmeTKka «3» cTaBUTCS, €CJIN:

* JOMyIIeHbl 0ojiee OAHON OMHMOKH Wi OoJiee IBYX-TPEX HEIOUYETOB BBbI-
KJIaJKaxX, 4YepTeKax Win rpapukax, HO y4alluics BiajeeT 00s3aTeNbHbBIMU YMe-
HUSIMU I10 IIPOBEPSIEMOU TEME.

OTMmeTKa «2)» CTABUTCS, €CJIN:

* JIOIYILEHbI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO YUALUICS HE Bila-

JeeT 00s3aTeIbHBIMU YMEHUSIMU IO JAHHOM TeMe B MOJHOM Mepe.
OtmeTtka «1» cTaBUTCH, €CJIH:

* paboTa Mmokasaja MoJHOE OTCYTCTBHUE Y yHalllerocsi 00s3aTeNIbHbIX 3HAHUN

¥ YMEHHI 10 MPOBEPSIEMON TeME UM 3HAYUTENbHAsA YacTh paObOThI BHINOJIHEHA HE

CaMOCTOATCIIBHO.



Oomas kaaccupuKanus

o1MOOKI pyObIMH CYUTAKOTCH OIUMOKU:

* HE3HAHHUE ONPEACIEHUS OCHOBHBIX TIIOHSATHM, 3aKOHOB, MPAaBUIL,
OCHOBHBIXITOJIOKEHUHN TEOpUH, He3HaHUe (HOpMYII, OOIIETIPUHSIITBIX CUMBOJIOB
0003HAaYEHUI BEJIMUUH, €IUHUI] UX U3MEPEHUSI;

* HE3HaHHE HAMMEHOBAHWH €IMHUI] U3MEPCHUS;

* HEYMCHHE BBIJCIHUTH B OTBETE TJIABHOC;

* HEYMCHHE IMPHUMEHSTH 3HAHUSI, AJITOPUTMBI JIS PEIICHUS 3314,
* HEyMEHUE JIeJIaTh BBIBOIBI U 0000IIEHNS;

* HEyMEHHUE YUTATh U CTPOUTH IPaPUKH;

* TIOTEps KOPHS WIH COXPaHEHUE MTOCTOPOHHETO KOPHSI;

* oTOpackiBaHuE 0€3 00BSICHEHUM OJJHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIMOKHU;

* BBIYHCIIUTENILHBIE OMIMOKH, €CJIN OHHU HE SABJISIOTCS OIMMCKOI;

* JIOTMYECKHE OIINOKH.

K Herpy0ObiM omu0kam cieayer OTHECTH:

* HETOYHOCTh (OPMYJIHMPOBOK, OMpPEACICHUMN, MOHITUN, TCOPUi, BbI-
3BaHHAsI HETIOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEAEISIEMOTO MOHSITHUS
WJIM 3aMEHOM OJIHOTO - JIBYX M3 ATUX MIPU3HAKOB BTOPOCTEIICHHBIMH;

* HETOYHOCTb rpaduKa;
* HEpalMOHAIBHBIM METOJ PEUICHHUS 3a/1a4d WM HEJIOCTATOYHOIIPOIY-

MaHHBIW TJIaH OTBETa (HapyILICHHE JIOTMKH, MOJAMEHA OTHAEJIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMU );

* HEpalMOHAIbHBIE METOJIbI PAOOTHI CO CIIPABOYHOM U
JIPYTOMIIUTEPATYPOU;

* HEYMEHME pelllaTh 3aJa4H, BHITOJHSITH 33JJaHUsI B OOIIEM BUJIC.

Henoyeramu AABJISIOTCH:

* HepalMOHAJIbHbIE MPUEMBI BBIUUCIEHUHN U MPEe0Opa30BaHMIA;
* HeOpeKHOE BBIMOJHEHHUE 3alUCel, YepTexeH, cxeM, TpadUKoB.
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