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AJJATITUPOBAHHAS PABOYAS ITPOI'PAMMA 110 TEOMETPUN
IS 00YYAIOIIUXCS € TSKEJIBIMH HAPYIIEHUSIMH Pevn
(BapuaHnT 5.2)

ITosicHUTENBLHAA 3aNIHCKA

AnanTtupoBaHHas pabouass mporpamma (BapuaHT 5.2) mo mpeamery «Maremaruka
COCTaBJICHA C YUYE€TOM CIEAYIOLIUX HOPMATUBHBIX JOKYMEHTOB:

. ®enepanbHbiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deaepanmm» ot 29.12.2012
roma No 273-®3 (pemakmust ot 02.06.2016, ¢ u3m. u gom., Bcrym. B cwry ¢ 01.07.2016).
Penakiust ot 19.02.2018 (c u3Mm. u gom. Berym. B cuity ¢ 06.03.2018);

. IIpukas Munucrepcrsa oOpa3oBaHUs Poccuiickoit Denepannu oT
05.03.2004r.Ne1089  «O6 yrBepkaeHnn DenepaibHOTO KOMIIOHEHTa TOCYJIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB HAYAIBLHOTO OOIEro, OCHOBHOTO OOINEro U CPeaHEro (IIOJIHOTO)
obOpazoBanus» (B pen. IlpukazoB MuonoOpHayku Poccmiickoii ®@eneparuu ot 03.06.2008r.
Nel64, or 31.08.2009r. Ne320, ot 19.10.2009r. Ne427, ot 10.11.2011r. Ne2643, ot 24.01.2012r.
Ne39, or 31.01.2012r. Ne69, ot 23.06.2015r. Ne609, ot 07.06.2017r. No506).

. [Tpuka3 MunucrepcTBa oOpazoBaHus u Hayku Poccuiickoit @enepauuu ot
09.03.2004r. Nel312 «OO6 yrBepxkaeHuu (QenepanpbHOro Oa3UCHOrO Yy4yeOHOro IJIaHa H
IIPUMEPHBIX Y4eOHBIX IUIAHOB JJIsi 0Opa3oBarelbHBIX yupexjaeHud Poccuiickoit ®denepanuu,
peau3yIolmMX IporpaMMmbl obmero oOpa3zoBanusi» (B pen. IlpukazoB MwuHOOpHAyKH
Poccuiickoit ®eneparuun ot 20.08.2008r. Ne241, or 30.08.2010r. Ne889, ot 03.06.2011r.
Ne1994, ot 01.02.2012r. Ne74).

. [Tpukaz Munobpuayku Poccun Ne 345 ot 28 nmexabps 2018 r. "O denepanbHOoM
IepeyHe Y4YeOHHMKOB, PEKOMEHAYEMBIX K MHCIIOJIb30BAaHUIO INpU peaM3allud HMMEIOLIUX
rOCYy/IapCTBEHHYIO  aKKpeIuTalilo o0pa3oBaTeNbHBIX MPOrpaMM HaydajibHOro  OOIIEro,
OCHOBHOT'0 OOIIETO, CpeTHEero 001Iero oopa3oBanus.

. [Ipukaz MunuctepcrBa IlpocBemenus ot 08.05.2019 Ne 233 «O BHeceHuu
U3MEHEHUH B (pelepalbHbIi nepeyeHb Y4eOHUKOB, pEKOMEH/I0BAaHHBIX K MCIIOJIb30BAHUIO IIPU
peaiM3allii  HMMEIOIIMX TOCYJApCTBEHHYIO aKKPEOUTAIMI0 00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIET0, CPEeIHEro 00I1Iero 00pa3oBaHus.

. [Tucemo JlemapramMeHTa rocy1apCTBEHHON MOJMUTUKHU B c(epe BOCIUTAHUS JETeH U
Mostofiexu «O HampaBIeHUH METOIUYECKUX pexomeraamuiin Ne(09-1762 ot 18.08.2017r.

. Konnenmnuss ayXoBHO - HpPaBCTBEHHOI'O pPa3BUTHUA W BOCHHUTAHUSA JIMYHOCTH
rpaxaanuHa Poccun.

. CaHuTapHO-3NMUAEMHOIIOTHYECKUMU  NpaBujiamMu ¥ HopmatuBamu  CanlluH
2.4.2.2821-10 «CaHMTapHOANIUJIEMHUOJIOTHYECKHE TpPeOOBaHUS K YCIOBHSIM M OpraHU3alUM
oOyueHuss B 00111€00pa30BaTENbHBIX YUPEKACHUSIX», YTBEPKICHHBIMH IOCTAHOBJICHUEM
I'maBHOTO rocynapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®@enepanuu ot 29.12.2010r. Ne
189 (c u3menenussMu u aonoaHeHussMU oT 29 uroHs 2011 r., 25 nexaOps 2013 r., 24 HOA0p4
2015 1.).

. ITocranoBnenue I'maBHOrO rocy1apcTBeHHOrO canuTapHoro Bpada P® or 10.07.2015
Ne 26 «O6 yrBepxaenun CanlluH 2.4.2.3286-15 «CaHuTapHO-3HIEMUOJIOTUYECKHE
TpeOOBaHUS K YCJIOBUSAM H OpraHu3alMd OOy4YeHHS U BOCHHUTAHUS B OpraHU3alMsX,
OCYILECTBISIONIMX  O00pa30BaTeNbHYI0 JIEATEIbHOCTh IO  aJalTUPOBAHHBIM  OCHOBHBIM
001eo0pa3oBaTebHBIM MIpOrpaMMaM it 00y4aloIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbs» (3apeructpupoBano B Muntocte Poccun 14.08.2015 Ne38528);

. Konuenmus pa3BuTus MatemMatuieckoro oopaszoanus B Poccuiickoit deneparui.

. [Tucemo JlemaprameHnTa rocyJapCTBEHHON MOJUTHUKH B cpepe BOCHUTAHUS JETeH U
MoJtozieku «O HanpaBJIEHUN METOAUYECKUX pekoMeHaanuin» Ne09-1762 ot 18.08.2017r.

. ITporpamma pazsutus MAOY COIII Ne 37 r. Tomcka



. IlocranoBnenne IJ1aBHOrO roCygapCTBEHHOIO CaHUTApHOro Bpada PO ot
10.07.2015 rToma Ne 26 «O6 yrBepxkaenuun CanlluH 2.4.2.3286-15 «Canurapho-
AMUJIEMUOJIOTHYECKHE TPEeOOBAHMSI K YCJIOBHUSM W OpPraHHM3aIMK OOYYCHHS W BOCIHTAHUS B
OpraHM3alysaX, OCYIIECTBISIONMX O00pa30BaTEbHYIO JAEATEIbHOCTh IO aJanTHPOBAHHBIM
OCHOBHBIM 00MI€00pa3oBaTeIbHBIM MPOrpaMMaM Il OOYYaIOIIUXCS C OrpaHHMYECHHBIMU
BO3MOXXHOCTSIMH 37I0POBbsI» (C U3MEHEHUSIMU U JOTIOJIHEHUSMU ).

o AnanTupoBaHHas OCHOBHas 0Opa3oBaTellbHAas MpOrpaMMa OCHOBHOTO OOIIEro
obpa3zoBanus (BapuanT 5.2) MAOY COII Ne 37 r. Tomcka.

. YeraB MAOY COIII Ne 37 r. Tomcka

. COopHuK paboyux mporpamMm Mo reoMerpuu 7-9 Kiaccel: yaeOHOE rmocooue i
001eo0pa3oBaTeNbHBIX OpraHu3anui, coctaButenb 1. A. Bypmucrposa. - M.: IlpocBemnienue,
2018. - 143 c.

OCHOBHBIM y4eOHBIM OCOOHEM /sl 00YYAKIIMXCH ABJISIETCS:

A.B. IloropenoB. YueOnuk «I'eomerpusi», 7-9 kmaccel. — M.: IIpocsemenne, 2017.- 240
c. st obyuenust B 7 — 9 Kkitaccax BbIOpaHa coaepiKarenbHas JIMHUS, pacCUuTaHHas Ha 3 roja.
Y4eOHBIM IIJITAHOM IIIKOJIBI Ha y4eOHBIN 1o BeieneHo 204 yaca: 7 kiaacc — 68 yacoB (2 yaca B
Hees0), 8 kiace — 68 yacoB (2 yaca B Heael10), 9 KiIace — 68 yacoB (2 yaca B HeJesIo0).
CocraBuTeneM nporpamMmmbl, MPeAyCMOTPEHO TEMATUYECKOE TUIAHUPOBAHKE, PACCUYMTAHHOE HA 2
yaca B He/1eJIo.

JlaHHas ajanTHPOBAHHASA POrPaMMa NpeJIHa3HAYAeTCs:

- 111 o0yyaromuxcst ¢ GOHETUKO-(HPOHEMAaTHUECKUM WM (POHETUUYECKUM HEIOpPa3BUTHEM
peuu, Jerkas CTeNeHb BhIPaXKEHHOCTH TU3apTPUH, 3aUKaHUS;

- 17151 00y4aroImMXcs ¢ OOLUIMM HEeJ0OPa3BUTHEM PEUU PEYeBOT0 PAa3BUTHUSA, C BBIPAKEHHBIM
OOIIMM HEIOpa3BUTHUEM pPEUYd pa3IMYHOI'O TeHe3a, Y KOTOPBIX HMEIOTCS HapyIIEHUs BCEX
KOMIIOHEHTOB SI3bIKa;

- Ui 00y4aroIuXxcsl ¢ HapyleHUsIMU uTeHus u nucbma. Ananrtanust AOOII npeanonaraer
BBEJCHWE UYETKO OPHEHTHUPOBAHHBIX Ha YIOBIETBOPEHHE OCOOBIX 00pa3oBaTENbHBIX
norpedHocTel obOydatromuxcs ¢ THP koppekunoHHBIX MeponpusTMd U TpeOOBaHUM K
pe3ysbTaTaM OCBOEHMs 00Yy4arOIMMHUCS MPOTrpaMMbl KOPPEKIHOHHON paboThl. O0s3aTeIbHBIMU
yecnoBusMu  peanuzanun AOOIT OOO oOyuatounxcss ¢ THP sBnsrores noromeauueckoe
COIIPOBOKICHHE OO0YyYaloIUXCs, COIIACOBaHHAas padoTa y4dUTENsA-JIOronena ¢ Y4YUTElIeM
PYCCKOro si3blKa U KJIACCHBIM PYKOBOJIUTENEM C Y4YEeTOM OCOOBIX 00pa3oBaTeIbHBIX
NOTpeOHOCTEN 00yJaromuxcs.

IIcuxosioro-negaroruyeckas xapakrepucrtuka odyuyaromuxcsi ¢ THP.

YV gnereiri ¢ ¢doHeTuko-poHEMATHUECKUM M (DOHETHYECKMM HEIOpa3BUTHEM DPEUH
HaOJII0aeTCsl HapylleHue Ipouecca (POPMUPOBAHMS IMPOU3HOCUTEIBHOM CUCTEMBI POIHOIO
A3bIKa BCIIEACTBUE 1e()eKTOB BOCIPUATHUS U IPOU3HOLIEHUS (DOHEM.

Otmedaercss HE3aKOHYEHHOCTh  IpoleccoB  (OPMUPOBAHUS — apTUKYJIUPOBAHUS U
BOCIIPUATHS 3BYKOB, OTJIMYAIOIIMXCS TOHKUMHM aKyCTHUKOAPTUKYJIATOPHBIMM IPU3HAKaAMHU.
HechopmupoBaHHOCTh MPOU3HOIIEHUS 3BYKOB KpallHE BapUaTUBHA U MOXKET ObITh BbIpaXKEHA B
pasIMYHBIX BapUaHTaxX: OTCYTCTBHE, 3aMeHbl (KaKk MpPaBUJIO, 3BYKaMH MPOCTHIMH IO
apTUKYJISIIUM), CMEIIeHHe, HCKa)KEHHOE TIpOM3HECeHHe (HE COOTBETCTBYIOIIEE HOpMam
3BYKOBOM CHUCTEMBI POJHOTOSI3bIKA).

OnpenensitoniM MPU3HAKOM (POHEMATHUECKOr0 HEAOPa3BUTHUS SIBISETCS TOHMKEHHAas
CHOCOOHOCTh K auGdepeHanun 3ByKOB, 00eCIeYrBaoIas BOCIpUATHE (POHEMHOTO COCTaBa
POJIHOTO $3bIKA, YTO HEraTWBHO BIIMAET HA OBJIAJICHHE 3BYKOBBIM aHain3oM. DoHeTmyeckoe
HEJIOPa3BUTUE PEUM XapaKTepusyeTcs HapylleHHeM (OpPMHPOBAHUS (OHETHUECKOW CTOPOHBI
peun 1100 B KOMILIEKCE (UTO MPOSIBISIETCS OTHOBPEMEHHO B MCKAKEHHH 3BYKOB, 3BYKOCIOIOBOM
CTPYKTYpPbI CJOBa, B MPOCOJMYECKUX HapyIIEHHsX), JUOO HapyluieHueM (OpMHUPOBAHUS



OTJCNBHBIX  KOMIIOHEHTOB  (poHeTHdeckoro crpos peud  (Hampumep, Toibko 11
3BYKOIIPOU3HOILIEHUS UM 3BYKOIIPOU3HOIIEHHUS U 3BYKOCIIOTOBON CTPYKTYPBI CJI0BA).

Takue oOydwarommecs Xyke, 4YeM HMX CBEPCTHUKM 3allOMHHAIOT PEUEBOW Marepualn, ¢
OOJNBIIMM KOJMYECTBOM OIIMOOK BBIMOJHSAIOT 3aJjaHUs, CBSI3aHHbIC C AKTUBHOW pedyeBOM
NesTeNbHOCThI0. OOydaronecs ¢ HEpPEe3KO BBIPAKEHHBIM OOMIMM HEIOPa3BUTHEM pEUH
XapakTepU3ylTCd OCTATOYHBIMHM SIBJICHMSAMU HEJOPa3BUTHs JIEKCUKOIPAMMAaTUYECKUX U
¢doHeTHKO- (POHEMATUYECKUX KOMIIOHEHTOB SI3BIKOBOW CHCTEMBI. Y TakuhX OOydaromuxcs He
OTMEYaeTCsl BBIPAXKEHHBIX HApYLUIEHUH 3BYKOIIPOU3HOILICHHSL.

Hapymenust 3ByKOCIIOrOBOMl CTPYKTYphl CJIOBa MPOSIBISIIOTCA B Pa3jMYHBIX BapUaHTAX
HCKa)KEHUS €ro 3ByKOHAIIOJHAEMOCTH KaK Ha YpOBHE OTJENILHOIO cjora, Tak U cioBa. Hapsaay ¢
TUM OTMEYaeTcsi HEAOCTaTOYHasi BHATHOCTb, BBIPA3UTEIBHOCTh pPEUYM, HEUETKas JUKLUA,
CO3JIalolIMe BlieYaTieHne o0Iiel cMa3aHHOCTH peyul, CMELICHHE 3BYKOB, CBUETENbCTBYIOIEE O
HU3KOM YpOBHE C(OPMHUPOBAHHOCTH  IU(PPEPESHIMPOBAHHOTO BOCHpHUATUS (QOHEM U
ABJISIOIIEECS] BaKHBIM II0Ka3aTeleM He3aKOHUYMBILErocs npouecca OHEMOOOpa30BaHMsL.

VY oOyuaromuxcs 0OHapYKUBAIOTCS OTIENIbHBIC HAPYIICHUS CMBICIOBOW CTOPOHBI PEYH.
HecmoTpss Ha pa3HOOOpa3HbI INpeIMETHbI cloBapb, B HEM OTCYTCTBYIOT CJIOBa,
0003Havaromye HAa3BaHUS HEKOTOPBIX XUBOTHBIX, PACTEHHH, mpodeccuii Itoe, yacTel Tena.
OOyuaroniyecs CKIOHHBI HCIOIb30BaTh TUIIOBBIE U CXOJIHbIE HAa3BaHMUS, JIUILb NPUOIU3UTEIHHO
nepeale OpUrHHAJIbHOE 3HaUeHHE ciIoBa. JIekcnyeckne OMMOKH TMPOSBISIOTCS B 3aMEHE
CJIOB, OJIM3KUX IO CUTYallMM, IO 3HAYEHUIO, B CMEIICHUH NMPU3HAKOB. BBIABIAIOTCA TPYIHOCTH
nepefaud  OoOy4YaroOLMMUCS CHCTEMHBIX CBSI3¢éd M OTHOIICHUH, CYIIECTBYIOIIMX BHYTPH
JEKCUYECKUX TPYIII.

OOyuaromuecs: IUIOXO  CHOPABISIOTCA €  YCTAHOBJIEHWEM  CHUHOHUMHYECKHUX H
AHTOHMMMYECKMX OTHOLIEHWH, OCOOCHHO Ha Marepuajie CJIOB C aOCTPaKTHBIM 3HAUYCHHEM.
HemocrarouHoCTh  JIEKCHMYECKOTO  CTPOSI  pe4YM  MPOSBISETCS B CHEHU(PHUYECKUX
cioBooOpa3oBarenbHbIX omuOkax. [IpaBuinbHO 00pasyst cioBa, Haubojiee ymnoTpeOiisiemble B
pe4eBOil MPaKTUKE, OHU MO-TIPEKHEMY 3aTPYIHAIOTCA B IPOAYLUPOBAHUU Oo0Jiee PeIKUX, MEHEE
4acTOTHBIX BapuaHToB. HenopasBurue cioBooOpazoBaTeIbHBIX MPOLIECCOB, IMPOSBISAIOIIEECS
IPEUMYIIECTBEHHO B HAapyLUIEHUM HCIOJIb30BAaHUS HEIPOJYKTHBHBIX CJIOBOOOpPA30BATEIbHBIX
appuKcoB, TPENATCTBYET CBOEBPEMEHHOMY (DOPMUPOBAHMIO HABBIKOB  T'PYHNIHPOBKHU
OJIHOKOPEHHBIX CJIOB, M0100pa POJICTBEHHBIX CJIOB M aHAJIM3a UX COCTaBa, YTO BIIOCJIEICTBUU
CKa3bIBAa€TCsl HA KAauyecTBE OBJAJACHMs NMPOrpaMMOM MO pycckoMmy s3bIKy. 4 HenmocraTtouHslii
YpOBEHb C(POPMUPOBAHHOCTHU JIEKCHUYECKHX CPEACTB SI3bIKa OCOOEHHO SPKO MpOSIBISIETCS B
NOHUMaHUU U ynoTpebiaeHuu (pas, MOCIOBHIl ¢ MEPEHOCHBIM 3HaYeHHEM. B rpammarndyeckom
O0(OPMIIEHHH PEUN YaCTO BCTPEUAIOTCS OMMUOKU B yIOTPEOIECHUH IrpaMMaTHYECKUX (popM ciioBa.

Oco0y10 CIOXXHOCTh JJis1 00y4aroIuXcs MPEACTABISIOT KOHCTPYKLUHU C MPHIATOYHBIMU
NPEUIOKEHUSIMU, UYTO BBIpa)KaeTcsi B IMPOIYCKE, 3aMEHE COK30B, MHBEpCUU. Jlekcuko-
rpaMMaTH4YecKHe CpPEeACTBa S3blka Yy oOydarolmmxcs cGopMHpOBaHbl HeoJuMHaKoBO. C oJHOU
CTOPOHBI, MOXET OTMEYaThCsl HE3HAUUTEIbHOE KOJUYECTBO OLIMOOK, KOTOpbIE HOCAT
HETOCTOSIHHBIN XapaKTep M COUETAr0TCs ¢ BO3MOXKHOCTBIO OCYIIIECTBIICHHS BEPHOTO BbIOOpa MpH
CPaBHEHHUH NPABWIBHOTO W HENPABUIBHOTO OTBETOB, C JPYrOM — YCTOWYMBBIA XapakTep
OLIMOOK, OCOOEHHO B CaMOCTOSATEIbHONpPEUH.

OTnuuuTenbHON 0COOEHHOCTBIO SBJIETCS cBOeoOpasue CBSA3HOMU peun,
XapaKTepU3ylolleecs HapyIIEHUsMU JIOTUYECKOW I10CIIEI0BAaTENbHOCTH, 3acTPEBAaHUEM Ha
BTOPOCTETIEHHBIX AETaJsAX, MPOMYCKaMH IJIaBHBIX COOBITHI, MOBTOPAaMHU OTAEIBHBIX 3MHU30/10B
IIPY COCTABJIEHUHU paccKas3a Ha 3aJaHHYI0 TEMY, 110 KAPTUHKE, 110 CEPUH CIOKETHBIX KapTHH. [Ipu
paccka3bIlBaHUM O COOBITHUSX W3 CBOEH >KU3HH, COCTaBICHHM PacCKa30B Ha CBOOOJHYIO TEMY C
DJIEMEHTaMH TBOPYECTBA MHCIONB3YIOTCA, B OCHOBHOM, IIPOCTBIE MAaJOMH(POPMATHUBHBIE
npemiokeHusi. Hapsigy ¢ paccTpolicTBaMH yCTHOW pedr 'y OOYYaromUXCs OTMEYAroTCs
pa3sHoOOpa3Hble HApyUICHHUs YTEHHUS U MUChbMa, MPOSIBISIOUINECS B CTOMKUX, MOBTOPSIOLIMXCS,
cnenupuyeckux OmMOKax NP YTEHWM M Ha IMHCbME, MEXaHH3M BO3HMKHOBEHMSI KOTOPBIX



00yCJIOBJIEH HEIOCTaTOYHOW C(POPMHUPOBAHHOCTHIO 0A30BBIX BBICIIMX NMCHUXUYECKUX (DYHKITHIA,
00ecIeunBarONINX POIECCHl YTEHHS U ITMChbMa B HOPME.

O0ocHoBaHMe BbIOOpa MPOrpaMMBl.

KnroueBoe oTiimure HOBOro 00pa3oBaTeIbHOIO CTaHAapTa OT MPEALIECTBYIOIUX pa3paboToK
3aKJIF0YAeTCs B TOM, YTO CYThb €r0 HJEOJIOTMHM COCTaBJSIET NEPEX0J OT MUHUMHU3ALMOHHOIO
IOJIX0/a K KOHCTPYHPOBAaHHIO 00pa3oBaTENbHOTO MPOCTPAHCTBA HAa OCHOBE IPHUHIMIIA
byHaamMeHTanbHOCTH 00pa3oBaHusi, 4YTO0 U (QUKcHpyeTcss TepMUHOM «DyHIAaMEHTAIBHOE SIPO
colepkaHus  oOmero  oOpa3oBaHUsA», OCHOBHOM YacThl0  KOTOPOIO  COCTaBISIOT
YV]. IlonoGHblil nmepexoa NMPUHIMITHAIBHO M3MEHSET HE TOJBKO OpPraHU3alMio, HO U CYTh
00pa30BaTeNILHOTO Mpolecca.

CoBpeMeHHOe O0IIECTBO XapaKTEPU3yeTCs] CTPEMUTENIbHBIM Pa3BUTHEM HAYKH M TEXHUKH,
CO3/1aHMEM HOBBIX MH(OPMALIMOHHBIX TEXHOJOTHH, KOPEHHBIM 00pa3oM MpeoOpa3yroluX KU3Hb
mronedd. Temnbl OOHOBJICHUSI 3HAHUK HACTOJIBKO BBHICOKH, YTO HA MPOTSDKEHUH KU3HU YETIOBEKY
INPUXOJUTCS HEOJHOKPATHO IEepeyYUBaThCS, OBJIAJeBaTh HOBBIMU Ipodeccusmu. HempepsiBHOE
00pa3oBaHNe CTAHOBUTCS PEATbHOCTHIO U HEOOXOAMMOCTHIO B )KU3HH UEJIOBEKA.

Pazgutue CMU u ceru MHTepHET NpPUBOIUT K TOMY, YTO LIKOJA IEpPECTaeT ObITh
€/IMHCTBCHHBIM HMCTOYHHKOM 3HAaHWA W MH(QOPMAIUHU U IIKOJbHHKA. B deMm 3akimodaercs
3ajaya mKojabl? MHTerpanusi, o0oOIIEHHE, OCMBICIIEHUE HOBBIX 3HAHUHM, YBA3bIBAaHHE HMX C
KU3HEHHBIM OITBITOM peOeHKa Ha ocHOBe (popmupoBanust ymeHus yuutbes (yauts CEBS) — BoT
Ta 3a/1a4a, B PEIIEHUU KOTOPOM IIKOJIE CEero/iHs 3aMEeHbI HeT!

B oOmiecTBeHHOM CO3HAHMHM MPOMCXOIUT IMEPEX0J] OT IMOHHUMAHHUS COIHMAIBLHOTO
IpeJHa3HAYeHMs LIKOJIbI KaK 3a7ayyl MPOCTON Nepeiauy 3HaHUH, YMEHUH 1 HaBBIKOB OT YUUTENsS
K Y4YEHUKY K HOBOMY I[OHUMAaHUIO (PYHKUMM ILIKOJAbL. [IpMOpPUTETHON I€/bl0 HIKOJBHOTO
0o0pa30BaHUsl CTAHOBHUTCA pAa3BUTHE Y YYallUXcs CIIOCOOHOCTH CaMOCTOSATENBHO CTaBUTh
yueOHbIE 1I€JM, INPOEKTUPOBATH IYTH UX pealu3alud, KOHTPOJIMPOBATh M OLIEHHWBATH CBOU
noctkeHus. MHaue roeops, GpopMupoBaHre yMeHHUsl y4UTbCs. Ydalluiics caMm JOJDKEH CTaThb
«apXUTEKTOPOM U CTPOUTEIEM» 00pa30BaTEILHOTO MpOIieCcCa.

B mporpaMMe ycTaHOBJI€HA ONTHUMAalIbHAs MOCIENOBATEIbHOCTh M3YYEHHS TEM M Pa3JIElIOB
y4eOHOro MpeMETa, JIOTUKU Y4eOHOTro Mmpoliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma omnpezenser He0OX0AUMBIA Habop (opM yueOHOI HESATEeNbHOCTH M BBINTOJIHAET
JIB€ HEOOXOUMBbIC (PYHKITUU:

e UudopmannoHHo-MeToauueckass  (YHKIMS  MO3BOJSET  BCEM  yYaCTHUKaM
00pa3oBaTeNBLHOrO Mpoliecca MOTYYUTh IPEACTAaBICHUE O LENAX, COEepKaHUH, 00IIeH
cTpaTeruu OOyuYeHUs, BOCHUTAHHS W Ppa3BUTHUSA Y4YalllUXCS CPEICTBaMU JAHHOTO
y4eOHOT0 MpeIMeTa;

e OpraHu3allOHHO-TIJIAHUPYIOIIAs IMPEeAyCMaTPUBAET BBbIIEICHHE STAloB 00y4yeHUS,
CTPYKTypUpOBaHHE Y4eOHOro Marepuasna, ONpPEJCIIEHHE €ro KOJUYECTBEHHBIX U
KAueCTBEHHBIX XapaKTEPUCTUK Ha KA)KIOM M3 ITAlOB, B TOM YUCIIE COAECPKATEIBHOTO
HaIOJIHEHUS IPOMEXKYTOUYHOM aTTECTALIUU YYaAIIUXCS.

JlanHasi mporpaMmMa npu3BaHa 00eCTIEUUTh 3HAHUS yYal[uXcs OCHOBHOM IIKOJIbI HA 0a30BOM
ypoBHe. OHa npeanonaraeT NoAroToBKy ydammxcs k crade I'MA no marematuke. IIporpamma
IpelycCMaTpUBAaeT palMOHAIbHOE COYETaHWE JIOTUYECKOW CTPOrOCTM M TI'EOMETPHUYECKOM
HarisiJHOCTU.  YBEIMYMBAETCA  TEOPETHYECKas 3HAYUMOCTh  HM3y4aeMoOro Marepuaina,
pacIIUpSIIOTCS JIOTUYECKUE CBSA3M Kypca, MOBBIMIAETCS POJIb JAECAYKIUH, CTENEeHb aOCTpakuuu
M3y4aeMOro MaTepuaa.

o B xome ocBoeHus coiepxaHUS MaTeMaTHUYecKoro oOpa3oBaHHUS —ydyaliuecs
OBJI4/IEBAIOT PAa3HOOOPA3HBIMU CHOCOOAMH JIEATEIBHOCTH, MPUOOPETAIOT M COBEPIIEHCTBYIOT
OTIBIT:



° MOCTPOCHUA U UCCIICAOBAHUA MATCMATUYCCKUX MOI[CJICI\/JI AJId OIMCaHud U pCHICHUA
HPUKJIATHBIX 3324, 3a/1a4 U3 CMEXHBIX JAUCHUILUINH;

° BBITIOJIHCHHUA U CAMOCTOATCIIBHOTO COCTABJICHUA AJITOPUTMUYCCKUX HpeI[HI/ICElHI/Iﬁ n
I/IHCprKI_[I/II\/JI Ha MAaTeMaTH4YCCKOM MATCpHAJIC; BbIIIOJIHCHHUA PaCdYCTOB IMPAKTHUYCCKOI'O
XapakTepa; HCIIOIb30BAaHUSI MAaTeMaTHYeCKHX (OpPMYI U CaMOCTOSTEIBHOTO COCTABJICHHS
¢dopmyn Ha OCHOBE 00OOIIEHHUS YaCTHBIX CIIy4aeB M SKCIIEPUMEHTA;

. CaMOCTOSITEIbHOW paboOThl € HCTOYHUKaMH HHPOpMaIMK, o0oO000ImeHus |
CHCTEMaTH3aIMU TIOJTYYCHHOW HHPOPMAILIUU, UHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;
o MPOBEJICHUS JI0KA3aTEIbHBIX PACCYKICHHUH, JTOTUYECKOr0 OOOCHOBAHWS BBIBOJOB,

paziuyeHusi JI0Ka3aHHBIX M  HEJAOKA3aHHBIX  YTBEPXKJICHUU, apryMEHTUPOBAHHBIX U
SMOITMOHAIBHO YOEIUTEIbHBIX CYKICHH;

. CaMOCTOSITEJIbHON U KOJJIEKTUBHOM JI€ITEIbHOCTH, BKIIFOUEHHSI CBOUX PE3YJIbTATOB B
pe3ynbTaThl PabOTHI TPYIIIBI, COOTHECEHHE CBOETO MHEHHS C MHEHHEM JPYTUX YYaCTHUKOB
y4eOHOT0 KOJUJICKTUBA 1 MHCHHEM aBTOPUTETHBIX HCTOYHUKOB.

. JlanHasi mporpaMMa MpearojiaraeT 4YeTKYI HepapXuio Mmoadopa BUAOB u (Hopm
KOHTPOJIS, WCXOMAS W3 TEMaTHYECKOrO IUIAHUPOBAHUS, pa3pabOTaHHOTO B COOTBETCTBUHU C
(byHIaMEHTAIbHBIM SIIPOM.

Llesin n3ydyeHust Kypca reoMeTpuu:

° OBJIQJICHHE CHUCTEMOW MaTEMaTHYECKUX 3HAHUM W YMEHHH, HEOOXOIUMBIX IS
MIPUMEHEHHUS B MPAKTHYECKOM NIEATEILHOCTH, MPOAOIKEHUS 00pa30BaHUs;

° pa3BUTHE JIOTUYECKOTO MBIIUICHUS] W TOATOTOBKHM arrapara, HeoOXOAMMOro st
M3YYCHUS CMEKHBIX JUCHUILUIMH U Kypca CTEPEOMETPUHU B CTapIIMX KIaccax;

° dbopMupOBaHHE KAayeCTB JIMYHOCTH, HEOOXOIAMMBIX UEIOBEKY Ji IOJHOIEHHOU
JKU3HH B COBPEMEHHOM OOIIIECTBE;

° pa3BUTHE TPOCTPAHCTBEHHOT'O BOOOPAKEHUS.

B xozne 00yueHusi reoMeTpuu MO JAHHOM MporpaMMe HEOOXOAMMO PEIIUTh CIEAYIOIINE
3a/1aum:

o OCO3HATh, YTO TFeOMETpHYECKHE (OPMBI SBISIOTCS HIACATU3MPOBAHHBIMU O0pa3aMu
peaTbHBIX 0OBEKTOB;

. MPUMEHUTh TE€OMETPUYECKOIO s3blKa JJIsl OMHMCAHMS MPEIMETOB OKPYXKAIOIIETO
MUDA;

o MOJIYYUTh MPEJICTABIIEHUM O HEKOTOPBIX 00JIACTAX MPUMEHEHHUs TEOMETPUHU B OBITY,
HayKe, TEXHUKE, UCKYCCTBE;

. YCBOUTH CHCTEMATH3HPOBAaHHBIX CBEIEHUN O IUIOCKHX (QHUrypaXx U OCHOBHBIX
T€OMETPUUYECKUX OTHOIICHUSX;

. MpPUOOPECTH OMbITA JEAYKTUBHBIX PACCYXACHH: YMETh JOKa3bIBaTh OCHOBHBIC
TEOpEMBI Kypca, IPOBOAUTH JOKA3aTEIbHbIE PACCYK/ICHUS B XOJI€ PELICHU 3a/1a4;

. HAy4UTh peniaTh 3aJ1a4d Ha JI0Ka3aTeIbCTBO, BRIYMCICHUE U TTIOCTPOCHHUE;

o OBJAQJIETh ~ HA0OpPOM  OBPUCTUK, YaCTO  NPHUMEHSEMBIX TIPU  PEIICHUH

MIAaHUMETPHUYCCKUX 3aJad Ha BBIYUCIICHUC W JOKa3aTCIbCTBO (BI)I)IGJ'IGHI/Ie KITFOYEBOMH q)HprI)I,
CTaHJapTHOE JIOMOJHUTENIbHOE OCTPOCHHE, TE€OMETPUIECKOE MECTO TOYEK U T. I1.);

o NpUOOpeCTH OmbiTa NPUMEHEHUs aHaJUTHYeCKOro amnmapara (anreOpandeckue
YpaBHEHUS U Jp.) U PEIICHUS TEOMETPUICCKUX 3a/1a4.

dopmMbl OpraHu3anuu 00pPa3oBaTeJbLHOI0 Mpoiecca:

®@opmbl  PadoThI: CHCTEMHO-JIESTEIILHOCTHBIA  YPOK, JIEKIHsI, JKCKypcus, Oecena,
nabopaTopHas paboTa, KOHPEPEHIHs, YPOK — 3a4eT.

Metoabl paGoThl: 00BSICHUTEILHO-UILTIOCTPATHBHBIN, PETIPOTYKTUBHBIN, TPOOIEMHBIH,
IBPUCTUYCCKUN, UCCIIEA0BATEIbCKUI, MOJICTLHBIHN, pellieHne TPOOJIEMHO-TIONCKOBBIX 3a]1a4.

®opmMbl U BUABI KOHTPOJISA:



1. @opmbl KOHTPOJS: caMOCTOsATeNbHAas  paboTa, KOHTpOJbHas  paboTa,
MaTeMaTUYeCKUN JUKTAHT, TECTUPOBaHUE, TpaKTHUecKas paboTa, 3aueTHasi padora.

2. Buabl KOHTPOJISI YCBOCHHs MaTepHalla: BXOJHOW, MOHUTOPHUHT, IPOMEXYTOYHBIMH,
WUTOTOBBIN.

TEXHOJIOTMH PA3BUTHSA YV B OCHOBHOMH IIKOJIE

e TexHonOrusi MPOEKTHOM EATEIBHOCTH yUaIIUXCS

e  MeTox uccnenoBaHus
HKT - Texnosmoruu
[TpobnemHoe oOyueHue
TexHosmorus TUCKyccu
TexHoJIOrHH TPYyNIIOBON pabOTHI
JIMYHOCTHO-OPUEHTUPOBAHHOTO 00YUYEHHUS
PasBuBaromiero ooyuenus

o JluddepeHInpoBaHHOTO OOYICHHS

Mexanu3m (opMHUPOBAHUSA KJIHYEBbIX KOMIETEHIIHA 00y4a0IMXCS

B npouiecce peanuzanuu nporpammbl (POPMUPYIOTCS KIIFOUEBbIE KOMIIETEHIIUU:

1. HudopmanmoHHbIC KOMIIETCHIIMH

®  BJAJCTh HAaBBIKAMU PAOOTHI C PA3TUYHBIMH MCTOUYHUKAMH WH(POpPMAIWU: KHUTAMH,
yueOHUKaMH, ClipaBOYHUKaMu, VIHTepHeT;

®  CaMOCTOSITEJIbHO HCKaTh, W3BJIEKaTh, CHUCTEMAaTHU3UPOBATh, AaHAJIU3UPOBATh U
oTOMpaTh HEOOXOAUMYI0 HWH(GOPMAIUIO, OPraHU30BLIBaTh, IPEOOPA3OBHIBATh, COXPAHITH U
nepeaaBaTh €e;

®  OpHUEHTHUPOBATHCA B MH(GOPMAIMOHHBIX MMOTOKAX, YMETh BBIJACNIATH B HUX TJIABHOE U
Heo0X0oauMOoe.

2. Y4eOHO-TIO3HABATENbHBIE KOMITETCHIINU:

®  CTaBUTh LEJIb U OPraHU30BBIBATh €€ JOCTUKEHUE, YMETh MOSICHUTh CBOKO LIEJb;

®  OpraHu30BBIBaTHh IUIAHUPOBAHHE, aHANU3, Pe(dICKCUIO, CAMOOILIEHKY CBOEU y4eOHO-
MIO3HABATEJIbHON JESATEIBHOCTH;

e 0003HauaTh CBO€ MOHMMAHUE WM HEMOHUMAaHHE IO OTHOUICHHIO K H3y4aeMoi
npobieme;

®  CTaBUTh MO3HABATEJIbHBIC 33/1a4M U BBIIBUIATH TUIIOTE3bl, OMUCHIBATH PE3YNbTATHI,
(bopMyITUPOBATh BHIBOJIBI;

®  BBICTYIATh YCTHO U MHCBMEHHO O PE3yJIbTaTax CBOErO UCCIIEIOBAHUS.

3. KomMmyHHKaTHBHbIE KOMIETEHIIUH

e BIAJETh croco0aMu B3aUMOJEHCTBHUS C OKPYKAIOUIUMH JIIOJbMU; BBICTYIATh C
YCTHBIM COOOIIEHUEM, YMETh 33/1aTh BOIPOC, KOPPEKTHO BECTH YUEOHBIH JUAJIOT;

® BIAJETh CIIOCOOAMU COBMECTHOM JEATETBHOCTH B IpyIIe, NMpUEeMaMu JEHCTBUI B
CUTYallUsSX OOIEHHs; YMEHUSMHU UCKAaTh U HAXOAUTh KOMIIPOMUCCHI.

4. PednekcuBHbIE KOMIIETEHINH

®  pa3MblIJIEHHUE, CAMOHAOIIIOICHHE, CAMOIIO3HAHUE;

e (dopmMa TEOPETUYECKOM [EeATENbHOCTH 4YellOBeKa, HalpaBlIeHHas Ha OCMBICICHHE
CBOMX COOCTBEHHBIX JEUCTBUH.

1. Tlnanupyemble pe3yJbTaThbl 00y4eHHUsI
[Iporpamma  obOecrieuMBaeT  JOCTHIKEHHE  CIEAYIOIIMX  pe3ylIbTaTOB  OCBOEHUS
00pa3oBaTeNbHON IPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMS:
JIHYHOCTHBIEC:
1) dbopmupoBaHHE OTBETCTBEHHOTO OTHOMICHHS K YYEHHUIO, TOTOBHOCTH OOYYaIOMIUXCS K
CaMOPAa3BUTHIO U caMOOOPa30BaHMIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO M MO3HAHUIO, BEIOOPY
JanbHelero oopazoBaHusl Ha 0a3e OPUEHTHPOBKU B MUpe Mpodeccril 1 mpodeccnoHamabHbIX



NPEINOYTEHUH, OCO3HAHHOMY MOCTPOEHHUIO MHIMBHYyaJbHONH 00pa3oBaTeNbHON TPAaEeKTOPUH C
y4€TOM yCTOWYMBBIX [TO3HABATEIBHBIX HHTEPECOB;

2) ¢opMupoBaHUE LEIOCTHOIO MHPOBO33PECHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U OOIIECTBEHHOM NMPaKTUKH;

3) dpopMupoBaHUE KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B OOIIECHUH U COTPYJHUYECTBE CO
CBEPCTHUKAMM, CTapUIMMK M MIIQALIMMH B 00pa30BaTelIbHOM, OOLIECTBEHHO MOJIE3HOH, yueOHO-
MCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYIMX BUJAX JESITEIBHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M IHCHMEHHOW peuH,
IOHMMATbh CMBICII IIOCTABJIEHHOM 3aJjaul, BBICTpauBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPHI;

5) KPUTHYHOCTH MBINLIEHHSl, YMEeHHE PACNO3HABATHb JIOTHYECKH HEKOPPEKTHbIE
BbICKA3bIBaHHS, OTJIHYATH TMIIOTE3Y OT (PAKTa;

6) MpOSIBIATh MHUIMATUBY, HAXOJYHBOCTh, aKTHBHOCTH HPU PEIICHHH I'€OMETPUYCCKHX
3a/1ay;

7) yMEHHE KOHTPOJHMPOBATh NPOLECC W  pPe3yabTaT y4eOHOH MareMaTHYeCKOW
JESTEIIbHOCTH;

8) crocoOHOCTh K IMOLMOHAJIBHOMY BOCIPHUSTHIO MAaTeMaTHYECKUX OOBEKTOB, 3aiad,
pELIECHUH, pacCyKICHUH;

MeTanpeaMeTHbIe:

1) yMeHHE CaMOCTOSITEIBHO IUIAHMPOBATh AJbTCPHATHBHBIC ITYTH IOCTIIKCHHS LIEJICH,
OCO3HAaHHO BBIOMpaTh Hanbonee 3(hPeKTUBHBIE CIIOCOOBI pEelIeHNs YUYEeOHBIX U MO3HABATEIbHBIX
3a/1ay;

2) yMEHHUE OCYIIECTBIISATh KOHTPOJb IO PE3yNIbTaTy M MO CIOco0y NEWCTBUS HA ypOBHE
IIPOM3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXOUMbIE€ KOPPEKTUBBI;

3) yMeHHe aieKBaTHO OIICHHBATh [TPABHIBHOCTD WM OIIMOOYHOCTh BBIMOIHEHHS Y4eOHOU
3a/1a4u, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHHUS;

4) 0CO3HAHHOE BJIAJICHUE JIOTHYCCKUMHU JICHCTBUAMH OIPEICIICHUS MOHATUH, 0000IIeHus,
YCTAHOBJICHUS aHAJIOTUH, KiIaccu(UKAIMM Ha OCHOBE CaMOCTOSITENIBHOIO BbIOOpa OCHOBAHUN U
KPUTEPHEB, YCTAaHOBJIEHUS POJOBUIOBBIX CBS3€CHi;

5) yMeHHe yCTaHaBIMBaTh MPUYMHHO-CICACTBCHHBIC CBS3M, MPOBOJHUTH PaCCyXKICHHE,
yMO3aKJIt04eHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAIOTHUN) U BBIBOBI;

6) ymeHue co3aBarh, IPUMEHSITH U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMUYECKHIE CPE/ICTBA,
MOJIEJIN M CXEMBbI JUIsl pellieHHsI yUeOHBIX U M03HaBaTeIbHbBIX 33j1ay;

7) yMEHUE OpPraHM30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JCATEIBLHOCTH C
YYUTENEM M CBEPCTHHUKAMU: OINpPENEeNATh LENU, pacnpeaesaTh (YHKIUH U POJIH YYaCTHHKOB,
o01re crnocoObl paboThl; yMEHHE paboTaTh B TPYIINE: HAXOAUTH OOIIEe pelieHue U pa3peiaTh
KOH(JIMKTBl Ha OCHOBE COIJIACOBAHUS MO3UIMHA M yuéTa HMHTEPECOB; CIyIIaTh HapTHEPA;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) dbopmupoBaHre u pa3BUTHE YueOHOI M 0OIIE MOJIb30BATEIBCKONW KOMIIETCHTHOCTH B
o0nacT HCNONb30BaHUS MH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX — TexHomorud (UKT -
KOMIIETEHTHOCTH);

9) mepBoHaYaJ bHBIC MpPEACTABICHHS 00 HACIX M O METoJaxX MaTeMaTHKH Kak o0
YHHUBEPCAIbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJAEIUPOBAHMSI SIBJICHUI U MIPOLIECCOB;

10)ymeHue BHIETh MAaTEMAaTHYECKyH0 3aJadyy B KOHTEKCTE MPOOJIEMHOH CHUTyallud B
JIPYTUX AMCLUUIIIMHAX, B OKPYKAOLIEHN JKU3HM;

11)ymeHHe HaXOAWTh B PAa3IUYHBIX HCTOYHHKAX HH(POPMAIUIO, HEOOXOAUMYIO JUIs
pelIeHnss MaTeMaTHYeCKUX MpoOsieM, U TMpeACTaBiIATh €€ B MOHATHOW (opme; MpUHUMATH
pelleHre B yCIOBHIX HENOIHOW U U30BITOYHOM, TOUHOM U BEPOSITHOCTHOW MH(OpMaLIUK;

12) ymeHne TmOHMMAaTh M HCIOJB30BAaTh MAaTEMAaTHUECKHE CPEICTBAa HATJSIHOCTH
(pUCYHKH, YepTEeXH, CXEMBI U JIp.) JUIsl WJUTFOCTPALlUU, MHTEPIPETaluH, apryMEHTAllUH;

13) yMeHHne BBIIBUTATh TUNOTE3bl MpPU PEHICHUH YYEOHBIX 3aJad W OHUMATh
HEO0OXOIMMOCTb UX MTPOBEPKU;



14) ymeHHe TPUMEHATh WHIYKTHBHBIC M JEIyKTUBHBIC CIIOCOOBI pacCyXICHHI, BUICTH
pas3JInYHbIE CTPATETUH PEIICHUs 3a/1a4;

15) moHMMaHue CYIIHOCTH AJITOPHUTMHYECKHX MPEANUCAHMA U yMEHHE JICHCTBOBAThH B
COOTBETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM;

16) yMeHHE CaMOCTOSATENILHO CTaBUTh IEJM, BBIOMpATh M CO3/aBaTh aJTOPUTMBI IS
peleHusl yueOHbIX MaTeMaTHUECKUX podieMm;

17) yMeHue MJIaHUPOBATh M OCYILECTBISTH JIESATEIBHOCTh, HAIPABICHHYIO Ha PEIICHUE
3ajlay MCCIIeI0BATENbCKOIO XapaKTepa;

npeaMeTHbIe:

1) oBnaneHre 0a30BBIM MOHSATHUIHBIM alIIapaTOM O OCHOBHBIM pasleiaM COJCp)KaHUs,
npecTaBiIeHue 00 OCHOBHBIX M3Y4YaeMBIX TOHATHAX (reoMeTpuueckas Qurypa, BeEKTOp,
KOOPJIMHAThI) KaK Ba)KHEHIIINX MaTeMaTHUYECKUX MOJENSIX, O3BOJISIIOIMX OMMCHIBATh U U3Yy4aTh
peasibHbIE MTPOLIECCH] U SBICHUS;

2) ymeHue paboTath € TEOMETPUYECKHM TEKCTOM (AQHAIM3UPOBaTh, HW3BJICKATh
HEOO0X0uMYI0 HWH(POPMAILMIO), TOYHO W TPAMOTHO BBIPAXKAThb CBOM MBICIM B YCTHOW U
NUCbMEHHOW peun ¢ MPUMEHEHHMEM MaTeMaTU4eCKOM TEpPMUHOJOTMM M  CHMBOJIMKH,
UCIIOJIb30BaTh pa3jMyHbIE S3BIKM MaTEMAaTHUKH, I[POBOJIUTH KIaCCU(PUKALMHU, JIOTUYECKUE
000CHOBaHMS, J10Ka3aTeJIbCTBA MATEMATHUYECKUX YTBEPIKICHHIA;

3) oBJajicHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMCHTAILHBIX BHIYMCIICHUIA,

4) oBNaJicHHE T'COMETPHYCCKUM SI3bIKOM, YMEHHE HCIOJIb30BaTh €ro JUisl OMUCAHHS
IPEIMETOB  OKPYXKAIOILIEr0  MHpa, pa3BUTHE IPOCTPAHCTBEHHBIX  IPEACTABICHUN U
n300pa3uTeIbHBIX YMEHUI, IPUOOpEeTeHNEe HaBBIKOB TEOMETPHUUECKUX TOCTPOCHHUIA;

5) ycBOCHME CHCTEMATHYEeCKUX 3HAHHMH O IJIOCKUX (PUIypax W MX CBOWCTBAX, a TAKKE Ha
HaIJSIIHOM YpPOBHE — O MPOCTEHHIMX MPOCTPAHCTBEHHBIX TeJaX, YMEHHME IPUMEHATh
CUCTEMATUYECKUE 3HAHUS O HUX JUISl PELIEHUsI TEOMETPUUECKUX U MPAKTUYECKUX 33]1a4;

6) yMeHHE M3MEpATHh [UIMHBI OTPE3KOB, BEIWYMHBI YIJIOB, HCIOJIb30BaTh (HOPMYIIbBI LIS
HaXO0X/IEHUS IEPUMETPOB, IIoLIaiel U 00BEMOB FEOMETPUUECKUX PUTYD;

7) yMeHHE TPHMEHSATh M3YUCHHBIC MOHSATHS, PE3yJbTAaThl, METO/ABI Ul PEIICHUS 3a1ad
IIPAKTUYECKOIO XapakTepa M 3aJad U3 CMEXHBIX JAMCHUIUIMH C HCIIOJIB30BAHUEM IIPU
HEO0XO0/IMMOCTH CIIPAaBOYHBIX MaT€pPHAJIOB, KAIbKYJISATOPA, KOMIIBIOTEPA.

I'eomeTpuueckune purypsoi

BhInycKHUK Hay4uuTCSA:

1) monb30BaThCS S3BIKOM T'€OMETPHUH JIJISl OMUCAHUSI PEIMETOB OKPYKAIOIIEr0 MUPa U UX
B3alMHOI'O PACIIOJNIOKECHMUS;

2) pacrio3HaBaTh U M300paXkaTh HA YEPTEKAX M PUCYHKAX T€OMETPHUUECKHE (UTYPhl U HX
KOH(UTypaluu;

3) HAXOIUTh 3HAYCHHMS JJIMH JIMHCHHBIX 3JIEMEHTOB (DUTYp M UX OTHOIICHUS, IPAyCHYIO
mepy yrioB oT 0 mo 180°, mpumeHsist onpenesneHusi, CBOWCTBA M NPU3HAKU (QUIYp U HX
AJIEMEHTOB, OTHOIIEHUsI (uUryp (paBEeHCTBO, MOA00ME, CUMMETPHUHU, MOBOPOT, MapauIelIbHBIN
MEPEeHOC);

4) orepupoBaTh ¢ HA4YaIbHBIMHU TOHATUSMH TPUTOHOMETPUH M BBIIOJIHATH DJICMEHTAPHbIC
orepanuu HaJ QYHKIUSMH YTJIOB;

5) pemaTh 3a7ayM Ha J0Ka3aTelIbCTBO, OMMPAsCh Ha M3YyYCHHbIC CBOMCTBAa (uryp u
OTHOLIEHUH MEXy HUMH U IPUMEHSSI U3YUEHHbBIE METOBI JOKA3aTEIbCTB;

6) pemiaTh HECIOXKHBIC 3aJauydl Ha IOCTPOCHHE, TNPHMEHSSI OCHOBHBIC aJTOPHUTMBI
MIOCTPOEHHUS C IOMOIIBIO LIUPKYJIS U JTMHEUKH;

7) peuiaTh MpoCTEHINE IIAHMMETPHUUECKHE 3a/1a41 B POCTPAHCTBE.

BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

1) oBiazeTh METOAAMH pEIICHHs 3a/1a4 Ha BBIYMCICHUS W JIOKA3aTeIbCTBA: METOIOM OT
IPOTHBHOTO, METOZOM MOA00Ms, METOAOM Iepedopa BapHaHTOB M METOJIOM T'€OMETPHUYECKHX
MECT TOYEK;



2) IpUOOPECTH OIBIT IPUMEHEHHUS ATeOPanyecKOro ¥ TPHTOHOMETPHYECKOTO arnapara u
uzel IBMKEHUs IIPU PELIEHUN T€OMETPUUYECKHX 3a/1a4;

3) oBnaneTh TPAJUIIMOHHON CXEMOM PEIICHHUS 33/1a4 Ha OCTPOCHHUE C IOMOIIBIO LIUPKYJIS
U JIMHEWKH: aHaJIn3, IOCTPOECHUE, 10KAa3aTeIbCTBO U UCCIIC0BAHHE;

4) Hay4uThCS PEIIaTh 3aJla4M HA TOCTPOCHHE METOJIOM I'€OMETPHUECKOr0 MECTa TOYEK U
METO/I0M 110100H5;

5) npuoOpecTH OIBIT UCCICIOBAHHUS CBOWCTB IUIAHUMETPHYECKHX (HUTYp C IOMOIIBIO
KOMIIbIOTEPHBIX [IPOIpaMM;

6) npuoOpecTd  OMBIT  BBIIOJHEHUS  NPOEKTOB 1o Temam:  «[eomerpuyeckue
npeoOpa3oBaHus Ha IIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o Gpopmyiier.

H3mepenne reoMeTpu4ecKMX BeTUYHH

BeinmyckHUK HayduTCs:

1)  ucmonb30BaTh CBOWMCTBA M3MEPEHHS UIUH, TUIOLIAJCH U YIJIOB IPU PEIICHUU 33/1a4
Ha HaxOXJEHHUE JUIMHBI OTpe3Ka, JIMHBbl OKPYKHOCTH, JUIMHBI yTM OKPYXHOCTH, I'pajyCHOMN
MEphI yIia; BBIYUCIATH JUIMHBI JTMHEHHBIX 3JIEMEHTOB (PUTYp M WX YTJIBI, HCTIONB3YST (OPMYIIBI
JUINHBI OKPY’KHOCTH U JUIMHBI IYTU OKPYKHOCTH, (hopMyJIbl IUIOMaAel Guryp;

2)  BBIYHMCIATH IUIOIIAJM TPEYrOJBHUKOB, MPSIMOYTOJbHUKOB, MapaJlieorpaMMOB,
Tparenuii, KpyroB U CEKTOPOB;

3)  BBIYHUCISTH JJIMHY OKPYXXHOCTH, [UIMHY IyTH OKPY>KHOCTH;

4)  pemarth 33/1a44 Ha JJOKA3aTEILCTBO C UCIOIb30BaHUEM (DOPMYII JAJIMHBI OKPYKHOCTH
U JUTMHBI TyTH OKPY>KHOCTH, (OPMYII TUIOIIAAeH Guryp;

5) pemare NpakTHYECKUE 3a/1a4d, CBSI3aHHBIC C HAXOXKJICHUEM TI'C€OMETPUYCCKHX
BEJIMYMH (MCIIONB3YS MPU HEOOXOJMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPE/ICTBA).

BbIyCKHUK MOTY4YUT BO3MOKHOCTD:

1)  BBMMCIATH IUIOMIAAN (UTYP, COCTABICHHBIX U3 JIBYX WK 00Jee MPSMOYTOJIbHUKOB,
napaiesiorpaMMoOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

2)  BBIYMCIATH IUIOIIAJAM MHOTOYTOJIEHUKOB, UCIIONB3YsI OTHOIICHHS PAaBHOBEJIUKOCTH U
PaBHOCOCTABJIEHHOCTH;

3) npuoOpecTH OmBIT MPUMECHEHHs aireOpanvyeckoro W TPUTOHOMETPUYECKOTO
anmapara ¥ ujeil 1BMKEeHUs MpH peIlieHUH 3a]1a4 Ha BHIYMCIIEHHUE MJI0UIaIeil MHOTOYTOJIbHUKOB.

Koopaunarsi

BeimyckHUK HayduTCs:

1) BBIMMCIATH JJIMHY OTpE3Ka MO KOOPJWHATAM €ro KOHIIOB; BBIYHCIATH KOOPIAMHATHI
CepeIMHbI OTPE3Ka;

2) UCIOJIb30BaTh KOOPAWHATHBIA METOJI /ISl M3YUEHHSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

BBIMyCKHUK MOTY4YUT BO3MOKHOCTD:

3) oByaIeTh KOOPAMHATHBIM METO/IOM PEIICHUS 3a/1au Ha BBIYHCIICHHE U OKA3aTeIbCTBO;,

4) npuoOpeCTH OMBIT MUCIOJIB30BAHUS KOMITBIOTEPHBIX MPOrpaMM Uil aHAIHM3a YacTHBIX
CJIy4aeB B3aUMHOT'O PACTIONOKEHHUSI OKPYKHOCTEH U TPSMBIX;

5) npuoOpecTH OMBIT BBIMOJHEHUS TPOSKTOB Ha TeMy «lIprMeHeHHE KOOPAWHATHOTO
METO/Ia IPY PEUICHNH 33/1a4 Ha BEIYUCIICHHUE U JIOKA3aTEIECTBOY

BekTops!

BrImyckHUK HayquTCS:

1) omepupoBaTh C BEKTOpaMHU: HAXOAWUTh CyMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
Te€OMETPUYECKH, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHHUIO 32JAaHHOTO BEKTOPa Ha YUCIIO;

2) HaXOIUTh JJsl BEKTOPOB, 33aJaHHBIX KOOPIWHATAMH: JJIMHY BEKTOPa, KOOPAMHATHI
CYMMBI ¥ Pa3HOCTH JIBYX W 0OoJiee BEKTOPOB, KOOPAMHATHI TMPOM3BEACHUS BEKTOpa Ha YHCIIO,
IOpUMEHSS TP HEOOXOJMMOCTH COYETaTEIbHbIN, NepeMEeCTUTENFHBI U paclpeaeTuTeNbHbIN
3aKOHBI;

3) BBIUUCIATH CKAJSIPHOE MPOM3BEICHUE BEKTOPOB, HAXOAUTH YIOJ MEXKIy BEKTOPaMH,
YCTaHABJIMBATH MIEPIICHIUKYISIPHOCTD TPSIMBIX.

BbINyCKHUK NOTYYUT BO3MOXKHOCTb:



4) oBIaIeTh BEKTOPHBIM METOJIOM JJIsl PEIICHNUS 3a/1a4 Ha BBIYHCIICHUE U JI0OKAa3aTeNbCTBO;

5) nproOpecTy OMBIT BHINOJIHEHHS MPOCKTOB Ha TeMy «[IpuMeHeHne BEKTOPHOTO MeToxa
IIPY PELICHUH 33]a4 Ha BBIUYMCIIEHUE U 10Ka3aTeIbCTBOY.

Harasinnasi reomerpust

BrinmyckHUK HayduTes:

1)  pacrno3HaBaTh Ha YepTEKAX, PUCYHKAX, MOJCISIX M B OKPYXKAIOIIEM MUpE IIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (UTYPHI;

2)  pacno3HaBaTh pa3BEPTKU KyDa, MPSMOYTOJIBHOIO MHapajulelielulesa, MpaBUIIbHOM
NUPAMU/JIbl, HWIMH]pA U KOHYCA;

3)  ompenensaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTYpbI TMHEHHBIC pa3Mephbl CaMOoi
¢burypsl u H2060poT;

4)  BBIYUCIATH 00BEM MPSIMOYTOJILHOTO MapasuieeuIea.

BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

1)  BBMHCIATH 00BEMBI HIPOCTPAHCTBEHHBIX T€OMETPHYCCKUX (UIYp, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX MapaljIeICIUIIE/I0B;

2) yrIyOMTh W pa3BHTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T'€OMETPHYCCKHX
¢durypax;

3)  NpHUMEHATH NOHITUE PA3BEPTKH JJIsI BBIIOIHCHUS IPAKTUYCCKHX PACUETOB.

2. Copep:xanue y4e0HOro nmpeamera

Harasininass reomerpusi. Harmsgaele mpeacraBieHuss o (urypax Ha IUIOCKOCTH:
npsiMasi, OTpe30K, JIyd, yroJl, JIOMaHas, MHOTIOYIOJbHUK, OKPYXHOCTb, KpYT.
UeTbIlpexyrojibHUK, MPSIMOYTOJbHUK, KBaapar. TpeyroibHUK, BUABI TPEYrOJIbHUKOB.
[IpaBuibHBIE MHOrOyrojdbHUKH. I300paxenue reomerpuueckux ¢uryp. Bsaumuoe
pacCIIOJIOKEHUE IBYX MPSMBIX, ABYX OKPYKHOCTEW, IIPSIMOM M OKPYKHOCTHU. [[muHa oTpeska,
nomaHoil. Ilepumerp MHoroyrosnpHuka. EquHunsl nsmepeHus AnuHbl. VM3mepeHue AIMHBL
OTpe3Ka, MOCTPOCHUE OTpe3Ka 3aJaHHOW JiuHbl. Bunabl yrimoB. I'pamycHas mepa yria.
M3mMepeHue U MocTpoeHue YIioB ¢ MOMOIIbI0 TpaHcnopTupa. [lonsTue miomanu Gurypsr;
eAMHMLIBI K3MepeHus Mmiowmwaau. Ilnomans npsmoyronbHHUKa, KBajapata. llpubnuxeHnHoe
U3MepeHue Iuomaau Guryp Ha kieryatoil Oymare. PaBHoBenukue ¢urypsl. Harmsnusle
IPEJICTaBICHUsI O MIPOCTPAHCTBEHHBIX (UTypax: KyO, mapaienenunes, npusMa, mupaMuia,
map, cdepa, KOHYC, UMIMHIpP. M300paxeHune mnpocTpaHCTBeHHbIX @uryp. Ilpumepst
ceyeHul. MHororpanHuku. [IpaBunbHble  MHOrorpaHHukd. IIpumepel  pa3sBEpTOK
MHOTOTPaHHUKOB, LINJIMHIPA U KOHYCA.

[Tonsitne 06béMa; enuaUIBI 00BbEMA. OOBEM NPSIMOYTOJIBLHOTO MapajuieNenuesa, Kyoa.

I'eomerpnueckne ¢purypsl. IIpsvbie u yrasl. Touka, npsMas, mockocTs. OTpe3oK, Jyd.
VYrou. Buae! yrinos. BeprukanbHble 1 CMEKHBIE YIIbl. buccekTpuca yria.

[TapamiensHble U nepecekarouiyecs: npsmMele. [lepnenaukynsapusie npsamsie. Teopemsl o
NapajuIeIbHOCTU U MEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHnukynsp u HakJIOHHAs K MPSIMOM.
CepenMHHBIN IEPIEHAUKYIISAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoilcTBa OHCCEKTPHUCHI yIyla U CEPEIUHHOTrO
NEPIEHIUKYIIApA K OTPE3KY.

Tpeyronbauk. BbicoTa, MennaHa, OuccekTpuca, CpeIHsAs JHHHUS TpPEyroJIbHHKA.
PaBHOOeIpeHHBIE M PABHOCTOPOHHUE TPEYTOJbHUKHU; CBOMCTBA M MPHU3HAKH PaBHOOEIPEHHOTO
TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpeyrojabHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHOIIEHNs MEX 1y CTOPOHAMU M YIJIaMU TPEYTOJIbHUKA.

Cymma yriioB TpeyronbHHKa. BHemnue yribsl TpeyronbHuka. Teopema ®aneca. [lonobue
TpeyroabHUKOB. Ilpu3Haku monobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, kocunyc,
TAHI€HC, KOTAHI'€HC OCTPOrO yria HpsMOYTOJIBHOTO TpeyrojpHHKa W yriaoB or 0 mo 180°;
IpUBEIECHUE K OCTpOoMYy yriy. PemeHue npsAMOyrojabHbIX TpEyrojJbHUKOB. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. DOpMyJsbl, CBA3BIBAIOIINE CHUHYC, KOCHHYC, TaHI€HC,



KOTaHI'€HC OJHOI0O U TOrO K€ yria. Pelienue TpeyrojlbHHUKOB: T€OpeMa KOCHHYCOB M TE€OpeMa
CHUHYCOB. 3aMeuaTelbHble TOUKN TPEYTOJIbHHKA.

YereipéxyronbHuk. I[lapasmenorpamm, ero cBoicTBa W Ipu3Haku. [IpAMOYrosibHUK,
KBaJpat, poM0, UX CBOMCTBA U NMpU3HAKU. Tpaneuus, CpeiHss TUHUS TPAreHH.

MHuoroyronpHuk.  Beimykinele  MHoroyroipHukd. CymMmMa  yIJIOB  BBIIYKJIOIO
MHOroyrojibHuKa. [I[paBUiIbHbIE MHOTOYTOJIBHUKH.

OkpyxHocTh U Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHbIi yroji, BIHMCAaHHBIN
yroj, BEJIMYMHA BIIMCAHHOTO Yyrjla. B3amMHOE pacronokeHue NpsMOil MU OKPYKHOCTH, ABYX
okpyxkHocTel. KacarenbHas u cexyias K OKpY»KHOCTH, UX CBOMCTBA. BIIMCaHHbBIE U ONMCAHHBIC
MHOTOYTOJIbHUKH. OKpY>KHOCTb, BOIUCAaHHAsl B TPEYI'OJbHUK, U OKPY>KHOCTb, OIMCAHHASI OKOJIO
TpPEyroJIbHUKA. BvcanHble U ONIMCAaHHBIE OKPYKHOCTH IIPABUJIBHOI'O MHOI'OYT OJIbHUKA.

['eomeTpuueckue npeodpazoBanus. [lonsarue o paBenctse ¢uryp. [loHsTue o ABMKEHUU:
OoceBasl M LIEHTpaJbHAsi CUMMETPUHM, MapajlIeNbHbII NepeHoc, noBopot. [lonsaTue o nogobuu
buUryp ¥ TOMOTETHH.

[TocTpoeHns ¢ mOMOLIBIO LUPKYIST M JIMHEHKH. OCHOBHBIE 33Jaud Ha IIOCTPOCHHUE:
JIeJIeHUE OTpEe3Ka IMOI0JIaM; TOCTPOEHUE YIJla, PABHOIO IaHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA 110
TpEM CTOpPOHAaM; IOCTPOCHHE NEPIEHIUKYJsApa K MNPSMOH; MOCTPOEHHE OUCCEKTPHUCHI YIJa;
JIeJICeHUE OTPE3Ka Ha 1 PaBHBIX YacTeH.

Pemienne 3amad4 Ha BBIYMCIEHHE, JOKA3aTe€IbCTBO M IIOCTPOCHUE C HCIOJIB30BAHUEM
CBOMCTB MU3yYEHHBIX QUTYP.

HN3mepenne reomerpuyeckux BeJHM4YMH. J[nmuHa otpeska. PaccrosHue oT TOYkHM 110
npsMoil. PaccTosiHue Mexny napaniebHbIMU PSIMbBIMU.

IIepumeTp MHOTOYTrOJIBHHKA.

JnuHa OKpy)XHOCTH, YUCJIIO TT; JJIMHA IYTU OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIUYMHON LEHTPAIBLHOTO yria U JJIMHOU
JIyTU OKPY’KHOCTH.

[Tonstne mmomanu 1IOCKUX (uryp. PaBHOCOCTaBIEHHBIE W PAaBHOBEIHKHE (HUTYPHI.
[Tnomane npsmoyrosbHuka. [1nomanu napanienorpamma, TpeyrojabHuka 1 Tpaneuud. [lnomans
MHoOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. COOTHOIIEHHE MEXIY ILIOMAIIMU
NoJ00HBIX (Uryp.

Pemienne 3amad Ha BBIYMCIEHHE W JOKA3aTeIbCTBO C MCIOJIB30BAHWEM HW3YYEHHBIX
bopmyst.

Koopaunarel. VYpaBHenue mnpsmon. KoopanmHatel cepenussl  oTpe3ka. Dopmyia
PACCTOSIHUSA MEXAY ABYMS TOUKaMU IIJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BexTopbl. J[nuHa (Moaynbs) BekTtopa. PaBeHcTBO BekTOopoB. KosummHeapHble BEKTOPBI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpA Ha YMCJIO, CyMMa BEKTOPOB, Pa3lOXKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTopaM. CKallIpHOE MPOU3BEAECHUE BEKTOPOB.

JuieMeHTBl JIOTHKH. Ornpenenenue. AKCHOMBI M TeopeMbl. JlOKa3aTenbCTBO.
JlokazaTtenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHast naHHOu. [Ipumep u KOHTpIIpUMED.

[ToHsATHE O PaBHOCUIIBHOCTH, CJEI0OBAaHUHU, YIOTPEOIEeHNE JOTMUECKUX CBSI30K eciu mo 8
mMOM U MONALKO 6 MOM cayuae, TOTUUECKUE CBSI3KYU U, UJIU.

3. TemaTnueckoe NJIAHUPOBAHME.

Tema Conepxanue | Kosnu XapakTepucTHKa BU10B Buasbl
o 5 MarTepuaJa €CTBO AeATeJIbHOCTH YYeHUKA KOHTPOJIS
S 4acoB
7 kaace

1 OcHoBubie |['eomerpuueckue |16 IIpusooumo npumepsl | MatemaTue
CBOMCTBA ¢urypel. Touka u reOMETPUYECKUX buryp. |ckuii
npocreimux |npsmas. OTpe3ok. Onucvlieamo TOYKY, NpsAMYIO, | IUKTaHT 2
reomerpuye |M3mepenue OTPE30K, JIy4, YroJ. IT,




cKux puryp

OTPE3KOB.
ITomymnnockocTy.
[Tonynpsimas.
VYron. buccekrpuca
yria.
OTtkiaibIBaHue
OTPE3KOB U YTJIOB.
TpeyroybHUK.
Bricora,
ouccekTpuca u
MeanaHa
TPEYroJIbHUKA.
CylecTBOBaHUE
TPEYroJIbHUKA,
pPaBHOTO JTaHHOMY.
[TapatensHbIe
npsimbie. Teopembl
U JI0Ka3aTelbCTBA.
AKCHOMBI

Dopmyauposams. onpeoenenus.
PaBHBIX OTpPE3KOB, CEepEIHHBI
OTpPEe3Ka, PACCTOSHUS MEXKIY ABYMS
TOYKAMH, JIOTIOJIHUTEIBHBIX JIy4eH,
Pa3BEPHYTOTO yIJa, PaBHBIX YIJIOB,
OMCCEKTPUCHI yIJa, CMEXHBIX U
BEPTHKAJIBHBIX YIJIOB,
MEPECEKAIOIINXCS HPSIMBIX,
HEePIEeHANKYISPHBIX IPSMBIX,
npueoouUms IIPUMEPBI
reOMETPUIECKUX uryp.
Onucvisams TOUKY, psIMYIO,
OTpPE30K, JTy4, YTOJl.

Uszobpadxcamo c TIOMOIIIBIO
YePTEKHBIX UHCTPYMEHTOB
reOMEeTpHYECKue (UTypBI: OTPE3OK,
yd, yroI, CMEXHBIC u
BEPTHKAIIbHBIC YIJIBI,
HePICHAUKYJISIPHBIC npsiMbIe,
orpe3ku u nyuu. [losacnams, 4YTO
TaKoe aKCUOMa, Teopema,

onpeneneHue. Pewams 3amadud Ha
BBIUKMCJICHHE M  JIOKa3aTelIbCTBO,
IIPOBOJIS HEOOXOIMMEIE
JTIOKa3aTeJIbHbIC PACCYXKIACHUS

KonTponbnas
pabora 1o
TeMe:
«OCHOBHBIE
CBOICTBA
MPOCTEUIINX
reoMeTpuyec
KuX GUTryp»

CMekHbple |
BePTHKAJIbHBI
€ YIJIbl

CMeXKHBIE YTJIbL.
Bepruxanbubie
YTJIBL.
[lepnenauKkynsipHbI
€ IpsIMBIE.
Jloka3arenbecTBo OT
IIPOTUBHOTO.

Dopmynuposamo KaKue YTJIBI
HA3bIBAIOTCS CMEXHBIMU U KaKue
BEPTUKAIbHBIMU. Dopmynuposams u
000CcHOBbIBAMb  YTBEPKACHUS O
CBOMCTBAxX CMEKHBIX u
BEPTUKAIBHBIX YIIOB. (O0vbscHAMDb,
KaKue npsSIMbIe Ha3bIBAIOTCS
NEePIEeHIUKYISIPHBIMU;
Gdopmynuposams u 0060CHOBbIBAMb
YTBEP)KICHHE O CBOICTBE JBYX
OpSIMBIX,  TEPIEHIUKYIAPHBIX K
TpPEThEN.

Uszobpasxcamv  u  pacnosnasamo
yKa3zaHHbIe IpocTeiline Qurypsl Ha
yepTexKax.

Pemrate 3amaum, cBS3aHHBIE C 3TUMHU
IpoCTeHIUMU (HUTYpaMH.
Pasvsacnams, 41O TaKkoe Teopema,
OINUCBHIBATh  CTPYKTYPY TEOPEMBI.
Obvscuame, KaKyro TeopemMy
Ha3bIBAlOT OOpPATHON JAHHOMW, B UéM
3aKJIF0YAeTCsl METOJ JI0Ka3aTeabCTBa
oT IPOTUBHOTO. IIpusooumy
MpPUMEPHl  UCTIONB30BaHUSI  ATOTO
METOJ1A.

Teopernueck
15071 ormpoc,
CaMOCTOSITEN
bHas pabora,
KoHntposbHas
pabota 1o
TeMe:
«CMexHbIE U
BEPTUKAIbHBI
€ YIJibD)

IIpusnaku
PaBeHCTBA

IlepBbl  mpU3HAK
paBeHCTBA

14

Onucvieamo
«paBHBIC

CMBICTT
buryps».

TIOHSATHUS
IIpuBoauTh

CamocTosren
bHas pabora,




TPeYIroJbHHUK |TPEYTOJIBHUKOB. IIPUMEPBI PaBHBIX ¢uryp. KontponsHas
OB Hcnons3oBanue H3o6paxcams W HaXomuTh Ha|paboTra 1O
aKCHOM pu pUCYHKAxX PaBHOCTOPOHHHUE, | TEME:
JI0Ka3aTeIbCTBE paBHOOEIpEeHHBIE, TPAMOYToibHEIE, |«[lepBblil 1
TEOpEM. OCTPOYTOJIbHBIE, TYNOYTOJIBHBIE | BTOPO
Bropoii  mpusHak TPEYTrOJIbHUKH U UX DJIEMEHTBI. [IpU3HAKHU
paBeHCTBa Knaccugpuyuposame TpeyronbHUKH|paBEHCTBA
TPEYrOJIbHUKOB. 1o CTOpOHaM U yriam. | TpeyrojabHUK
PaBHOOCIpEHHBII Dopmynuposamy: onpeoeneHus. | OBy
TPEYTrOJIbHUK. OCTPOYTOJIBHOIO,  TYIOYT'OJIBHOTO,
Oo6parHas IPSIMOYTOJIBHOTO,
Teopema. CBOICTBO paBHOOEIPEHHOTO,
MeIAUaHbI PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO
paBHOOEIPEHHOTO TPEYTrOJIbHUKOB; OMCCEKTPUCHI,
TPEYrOJIbHUKA. BBICOTBI, MEAMAHBI TPEYroJIbHUKA; |CaMOCTOSsTEN
Tperuii  npusHaK paBHBIX TPEYroJbHUKOB; |bHAs paboTa,
paBeHCTBa CEpEIUHHOIO nepneHauKyisapa| KonrposbsHas
TPEYrOJIbHUKOB. OTpe3Ka; MepuMeTpa TPEeyroibHUKa; |[pabora 1O
ceolcmea: PaBHOOEIPEHHOTO | TEME:
TPEYTrOJIbHUKA, cepenunHoro |« Ipnsnaku
HEePIEeHIUKYIIApa OTpe3Ka,| paBeHCTBa
OCHOBHOTO  CBOWCTBAa  PaBEHCTBA|TPEYTOJbHUK
TPEYTrOJIbHUKOB; OB»
NPUSHAKU: paBeHCTBa
TPEYroJbHUKOB, PaBHOOEAPEHHOTO
TPEyTrOJbHUKA. Jlokazvieamo
TEOpEMBl: TPU NpPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB; IIPU3HAKU
PaBHOOEPEHHOTO  TPEYrOJIbHHUKA;
TEOPEMBI O CBOMCTBAaxX CEPEAMHHOIO
MepIEHIUKYIsIpa, PaBHOOEIPEHHOTO
Y PaBHOCTOPOHHETO TPEYT OJIbHUKOB.
Pemarp 3agaunm Ha BBIYMCIIEHHE U
JI0Ka3aTeJIbCTBO
CymmMma yraos|IlapamiensHocts |12 Pacnosnasamoe Ha yeprexax | TectupoBanu
TPeYroJIbHUK |IIPSMBIX. VYrisl, napajuleIbHbIE IPSIMBIE. e,
a 0o0pa3zoBaHHBIE TIPU N3o0paxaTh ¢ TOMOIIBIO TUHEHKH 1|CaMOCTOSTEN
NIEPECEUECHUH JBYX yroJIbHUKA MapajulebHble MpsIMble. |bHAs padoTa,
HPSIMBIX CEKYIIIEH. Onucvieams  yriibl, o0pa3zoBaHHble| KOHTpOIbHAS

IIpusnax
apauIeIbHOCTU
npsiMbIx. CBOMCTBO
YTJIOB,
00pa30BaHHBIX MPH
NEPECEYCHU N
HapauIeIbHbIX
MPSMBIX CEKYIIEH.
Cymma YIJI0B
TPEYTOJIbHUKA.
Buemnue YIJIbL
TPEYTOJIbHUKA.
IIpssMOyTOJIbHBIN

IPU TEPECEYCHUH JIBYX HPSIMBIX
cekyue. Popmyauposamy.
onpeoenenusi: napajuIeIbHbIX
MPSIMBIX, paccTosiHus MEXY
NapajuIeIbHBIMU NIPSMBIMU
ceolicmea: TapaAJUIENIbHBIX TPAMBIX;
yTJIOB, 00pa30BaHHBIX npu
repeceyeHuu napauIeIbHbIX
MPSAMBIX CeKylien, OCHOBHOE
CBOMCTBO NapasuIeIbHBIX MPSAMBIX;
NPU3HAKU: NApajuIeIbHOCTU IPSIMBIX.
/[oka3bléamp: TEOPEMbI O CBOMCTBAaX
u IIPU3HAKaxX NapauIeIbHBIX

pabotam 1O
TeMe:
«CymMma
yIJI0B
TPEYTOJIbHUK
a»




TPEYroJIbHUK.
CyuiecTBOBaHUE U
€IMHCTBEHHOCTD
MEPICHIUKYIIApa K
MPSMOM.

npsmMeIx.  Pacnoznasams:  BUIbI
TPEYTOJILHUKOB, CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Dopmynuposamy: paccTrostHus
MEXIy MNapajulebHBIMU PSIMBIMHU,
BHEIIHETO  yrja  TPEYroJIbHUKA,
TUIOTEHY3bl U KaTeTa; CyMMBbI YITIOB
TPEYroJIbHUKA;  BHEIIHEro  yria
TpeyrojabHHUKa paBeHCTBA
IIPSMOYTOJIBHBIX TPEYTrOJIbHUKOB.
/[oka3vleamb: TEOpEMbl O CyMMe
VJIJIOB TPEYrojJbHHUKA, O BHEUIHEM
yrie TpeyrojibHUKA, HEPaBEHCTBO
TPEYTroJIbHUKA, TEOPEMBI 0
CPaBHEHUH CTOPOH M  YIJIOB
TPEYTOJIbHUKA, TEOPEMBI 0
CBOICTBax MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, paBeHcTBa
HPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB.
Pewams 3amaun Ha BBIYHCICHUE,
IOCTPOEHHE U JI0Ka3aTesIbCTBO.
Pewamv 3amaun Ha BBIYMCICHUE U

JOKa3aTeNbCTBO. Loka3zvieamo
TEOPEMBI: 0 €MHCTBEHHOCTH
IPSIMO1, NEPIEHANKYJIIPHON

JTaHHOU (CiTy4aid, KOT/1a TOYKa JIEKUT
BHE JJAHHOM NPsSMOHN)

I'eomerpuuec
KHe
MOCTPOEeHUS

OKpyKHOCTb.
OKpyKHOCTB,
ONMCAaHHAsg OKOJO
TPEYrOJIbHUKA.
Kacarenbnas K
OKPYKHOCTH.
OKpy’XHOCTb,
BIIMCAaHHAs B
TPEYTrOJIbHUK.

Yrto Takoe 3agadu
Ha  IOCTPOCHHE.
ITocTpoenne
TPEYroJdbHUKA  C
JAHHBIMU
CTOPOHAMH.
ITocTpoenne yria,
pPaBHOTO JaHHOMY.
[TocTpoenune
OUCCEKTPHUCH] yTJa.
[enenne orpeska
IIOTI0JIaM.
ITocTpoenne
NEPIEHIUKYIIPHO
1 IpsIMOIA.
I'eomeTpuyeckoe
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Onucvleams AITOPUTM TTOCTPOCHHS
TPEYTOJIBHUKOB 110 TPEM SJIEMEHTAM.
Pewams 3amaun Ha BBEIUHCIICHUE,
JI0Ka3aTeJIbCTBO U MMOCTPOEHUE

IIpakTnuecka
s pabora,
KoHntposbHas
pabota 1o
TEeME:

«I"'eomerpuue
CKHE

IIOCTPOEHUS»




MECTO TOYEK.
Meron
r€OMETPUYECKUX
MECT.
6 Hrorosoe 5 Hrorosas
NOBTOpPeHHE KOHTPOJIbHAS
pabota
8 kuiacce
1 Yeroipéxyroa |OnpeneneHue 19 THosacuame, 4TO takoe|CamocTosiTen
bHUKH YeThIPEXYTOJIbHUKA YEeTBIPEXYTOJIbHUK, €r0 JJIEMEHThI;  |bHas pabora,
. [Tapannenorpamm. N3o06paxkaTh u  HaxoAWTh  Ha|3adyeTHas
CBolicTBO pUCYHKaX YeThIPEXYTOJIbHUKH. |paboTa,
JuaroHanen OnuceIBaTh UX 3JIEMEHTHI Kountponbnas
napajuieaorpamma. Pacnosnaéamv 4eTbIpéXyronpHuKU. |pabota 1O
CBONCTBO H3zo00padcams W HAXOOUTh  Ha|TEME:
IIPOTUBOJIEKAIIUX pHUCYHKax YEeTBIPEXYTONbHUKHU | «HeThipexyro
CTOPOH U YIJIOB pa3HbIX BUJOB U UX DJIEMEHTBHI. JILHUKU
napajuieaorpamma. Dopmynruposams: onpeoeneHus:
[IpssiMOyTONbHUK. napajuJienorpamma, BBICOTBI
Pom6. KBanpar. napasuiesiorpaMma;
Teopema @arneca. OpsIMOYTOJIbHHUKA, pom0a, KBaapara,
Cpenuss JIUHUS CpeIHEW  JMHUU  TPEYroJbHUKA,
TPEYTOJIbHUKA. Tpameuuu,  BBICOTHI  TpaIlClHH,
Tpanenus. CpeIHEeU TMHUU Tpamneluu;
Teopema 0 ceolicmea: napajjienorpamma,
MPOTIOPIIUOHAIBHBI MpsIMOYTOJIbHHMKA, poM0Oa, KBajpara,
X OTpEe3Kax. CPeIHMX JIMHUM TpEYrojibHUKa U
Tpaneuuu NPUSHAKU
napajienorpamma,
MPSIMOYTOJIbHUKA, pomoOa.
/[oxazvieamb: TEOPEMBI O CBOWCTBAX
W TpU3HAKaX TMapaieJorpaMma,
NPsIMOYTOJIbHUKA, pomba.
Ipumenamo W3Y4YCHHBIC
OnpeJieJIeHusl, CBOMCTBA U MPU3HAKU
K pEIIeHHUIO 3a/1a4
2 Teopema Kocunyc yria.|13 /[oxazvieamy: TEOPEMBI o|Camocrodaren
IMudgaropa Teopema COOTHOILLIEHUU MEXAYy CTOpOHaMH U |bHas padora,
[Tucaropa. yrilaMu TPEYroJIbHUKA;
Erunerckuii MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, KonTposbnas
TPEYrOJIbHUK. Dopmynuposame  oNpeneNeHue H|pabora 1O
[lepnengukymsip u WUTIOCTPUPOBATh TIOHSTHE CHUHYCA,|TEME:
HaKJIOHHAs. KOCHHYCa M TaHreHca ocTporo yria|«Teopema
HepasenctBo MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA. [Tudaropa»
TPEYTOJIbHUKA. Buvigooums OCHOBHOE




CooTHoOIIEHHE
MEXIy CTOPOHAMH

TPUTOHOMETPUYECKOE TOXKIECTBO U
3HaQ4ECHUs CHUHYCa, KOCHHyca U

u yrilaMmu B tanrenca ais yrios 30, 45 u 60.
IPSIMOYTOJIBHOM Pewamy 3a0auu nns BbIUUCIEHUS
TPEYrOJIbHUKE. 3HAYEHUN TPUTOHOMETPUUECKUX
OcHoBHbIE GbyHKIMN UCIIOJIb30BaTh
TPUTOHOMETPHUYECK KOMIIBIOTEPHBIE IIPOTPaMMBbl

ue TOKJIECTBA.

3HayeHUs CUHYCa,

KOCHHYCa u

TaHIeHCa

HEKOTOPBIX YIJIOB.

HexaptoBbl |OnpeneneHue 14 Onucvleamo NpsAMOYToJIbHYIO | TeopeTnueck

KOOPAUHATHI |JE€KAPTOBBIX CUCTEMY KOOpAMHAT, pPACCTOSHUS UM orpoc,

HA MJIOCKOCTH |KOOPAMHAT. MEXIy  TOYKAMH,  HAXOXKIECHHE |IPAKTUYCCKU
Koopaunatst KOOpJIMHAT  CEpPEIMHBbl  OTPE3Ka,|il orpoc,
CepeUHBl OTpE3Ka. COCTaBJICHUS YPaBHEHUs | TECTUPOBAaHU
PaccrosiHne mexny OKPYKHOCTHU u IPsIMOIL. €
TOYKAMH. Dopmynuposamo, paccTosiHus
VYpaBHeHue MEXJIy  TOYKAMM,  HaXO0XKJECHHUE
OKPYKHOCTH. KOOpAMHAT  CEPEeIUHBl  OTPE3Ka,

VYpaBHeHue YPaBHEHUS OKPYKHOCTH W HPSIMOH.
IIPSIMOH. 3anucvieamo " JIOKa3bIBaTh
Koopaunatst (OpMyYIBI PACCTOSIHUS MEXKIY IBYMSI
TOYKH TOYKAMM, KOOPIMHAT  CEpEAVHbI
HepeceYCHUs oTpe3ka. Bwisooums  ypaBHEHUE
IIPSIMBIX. OKpY)XKHOCTH, o0Ollee ypaBHEHUE
Pacnonoxenue IpsMOM, ypaBHEHUE MPSIMOU ¢
pSAMOit YTI0BBIM KO3 HUITUESHTOM.
OTHOCHUTEIIBHO Dopmynuposamy: onpeoeneHus:
CUCTEMBI CHHYCA, KOCHHYCA, TaHT€HCA,
KOOp/JMHAT. xoTaHrenca yriaa ot 0 1o 180
Yrioson Ilpumenameo M3y4YEHHBIE
Ko3puIueHT B orpezeneHusi, TeOpeMbl U (HOPMYJIbI
YPaBHEHUHU K PELIEHUIO 3a]1a4

npsamoil.  I'padux

JIMHEWHON

byHKIMN.

Ornpenenenue

CHUHYyCa, KOCHHYCa

Y TaHT€Hca JII000ro

yraa ot 0 no 180°.

JABuxenne [TpeoOpa3oBanue |7 IIpusooumy npumepsl | [IpakTnuecka
¢uryp. CsoiicTBa npeodpaszoBanus ¢uryp. OnuceBaTh |5 pabora,
JIBUKEHUS. npeoOpa3oBaHus ¢buryp: | TeopeTudeck
IToBopoT. MapajuleJIbHbIl  [EPEHOC,  OceBasi|Ui ompoc,
[TapannenpHbIi CUMMETpHS, neHTpanbHas | KontponpHas
MEePEeHOC U €ro CUMMETpHUs, TIOBOPOT, TOMOTETHs, paboTa IO
CBOWCTBA. nopobue. @opmyruposams: TEeME:
Cummetpust onpeoeneHus: JBWXKEHHUS;, paBHBIX |«/IBIKeHHE»
OTHOCHUTEIIBHO ¢buryp;  TOYEK, CHUMMETPHUYHBIX
TOUkH. CUMMeTpHUs OTHOCHUTEJIBHO MPSMOI; TOYEK,




OTHOCHUTEIIBHO CUMMETPUYHBIX OTHOCHUTEJIBHO
MPSIMOU. TOYKH;, QUTYPBI, HMEIOMIEH OCh
CUMMETpUHU; (QUTYpbl, HUMEIOUIeH
LEHTP  CUMMETPUU;  TOJO0OHBIX
¢buryp; ceolicmea: JIBUKEHUS,
[apajuleJIbHOTO MEPEeHO0ca, OCEBOM
CUMMETPHH, LIEHTPaIbHOU
CUMMETpPHUH, TOBOPOTA, TOMOTETHUH.
/[oxa3zvbieamsb TEOPEMBI: O CBOWCTBAaX
[apajuIeJIbHOTO MEPEeHO0ca, OCEBOM
CUMMETPHH, LEHTpaIbHOU
CUMMETPHUH, TOBOPOTA, T'OMOTETHUH,
00 OTHOLUEHUU IJI01aAen
MOA00HBIX TPEYTOJIbHUKOB.
Ipumenamuo U3Y4YECHHbBIE
OTIpeIeNIeHUs, TEOPEMbl U (POPMYIIBI
K PEHICHUIO 3a/1a4
BexkTopsl AOconoTHas Dopmynuposamy: onpeodeneHus.|Y CTHbIN
BEJIMYMHA u MOJAYJISl BEKTOpa, KOJUIMHEAPHBIX |OMpoc,
HaIpaBJiEHUE BEKTOPOB, paBHBIX BEKTOPOB, |MaTEMaTHYEC
BEKTOpa. KOOpJUHAT BEKTOpA, CYMMBbI |[KUH JTMKTaHT,
PaBenctBo BEKTOPOB,  Pa3HOCTH  BEKTOpOB,|KoHTpoisbHAA
BEKTOPOB. POTHUBOIIOIOKHBIX BEKTOPOB,|paboTa 1O
Copnepxanue YMHOXEHHUSI BEKTOpa Ha YHUCIO,|TEME:
Marepuana. CKJIIPHOTO npousBeieHus | «BekTopbi»
Koopaunatst BEKTOPOB; ceoticmea: PaBHBIX
BEKTOpa. BEKTOPOB,  KOOpJAMHAT  PaBHBIX
Crnoxenue BEKTOPOB,  CIIO)KEHUSI  BEKTOPOB,
BEKTOPOB. KOOpJIMHAT BEKTOpa CYMMbl U
CrnoxeHnue CHIL BEKTOpa Ppa3HOCTH JABYX BEKTODPOB,
YMHOXeHnE KOJUIMHEAPHBIX BEKTOPOB,
BEKTOpa Ha YHUCIIO. YMHOXEHHUSI BEKTOpa Ha YHCIO,
CkansipHoe CKAJIIPHOTO  NPOU3BEACHUS JBYX
IIPOU3BE/ICHNE BEKTOPOB, MePIEHIUKYISIPHBIX
BEKTOPOB. BEKTOPOB. /[oKkaszvigamb TEOPEMBL: O

HAXOXKJEHUU KOOPJIUHAT BEKTOpa, O
KoopauHaTax CYMMBI HW PAa3sHOCTH
BEKTOPOB, 00 YCIIOBUH
KOJUTMHEAPHOCTH IBYX BEKTOPOB, O
HaXO0XKJCHUN CKaJISIpPHOTO
MIPOU3BEACHUS JBYX BEKTOPOB, 00
YCJIOBUHU TIEPIEHIUKYISIPHOCTH.
Haxooums KOCHHYC yriaa Mexny
IBYMsi  BeKTOpamu. [lpumenamo
W3Y4YEeHHbIE OIpeneneHus, Gopmybl
U TEOPEMBI K PELICHUIO 33/1ay.

3anucvisamo " JTIOKA3bIBATh
(hopmyIbr TUIS HAXO0XKICHUS
TUTOTIIAH TPEyroJbHUKA 0
HaXOXKICHUH CKaJISIPHOTO
MPOM3BEICHUSI JIBYX BEKTOpPOB, 00
YCIIOBUU MEePIEeHIUKYISPHOCTH.




Haxooums xocunyc
JIBYMsI BEKTOPaMHU.

yria Mexay

6 Hrorosoe 7
NOBTOpPEHHE
9 Ki1ace
1 IHopo0ue IIpeoOpa3zoBanue |15 IIpusooumy npumepsl | [IpakTuuecku
¢uryp noxoous. npeobpazoBanus puryp. Odwvachams | i ompoc,
CaoiicTBa IIOHATHE nponopuuoHaibHoCcTH | KOHTpOIBHAS
npeoOpa3oBaHus OTPE3KOB. Dopmynuposams |paboTa 10
noao0usl. olpeaeNeHus N0JJOOHBIX | TEME:
[Togobue  ¢uryp. TPEYroJIbHUKOB U  Kod(durmenta|«Ilogodue
[Tpuznak mono0Hs nooous. Dopmynuposamo U|TpEYrOJIbHUK
TPEYroJbHUKOB 110 00KaA3bI8AMb TEOPEMBI: 00|0B»
JIBYM yTJIaM. OTHOWICHUM TUIomanei mono0HbIX | KoHTpomsHas
[Tpuznak nonobus TPEYroJbHUKOB, 0 Ipu3HaKax |[padora 1o
TPEYrOJIbHUKOB 110 110/100Ms1 TPEYTOJIbHUKOB, O CpeHEH [TeMe: «YTIIbl,
JByM CTOpOHam H JUHUHU TPEyrojbHHKa, O |BIIMCaHHbIE B
YLy MEXIY HUMH. nepeceueHNH MEMaH TPEYTrOJIbHUKA, |OKPYKHOCTb)
[Tpuznak nono6us O NPOMNOPLUOHATBHBIX OTpe3Kax B
TPEYTrOJLHUKOB T10 IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TpEM  CTOpPOHaM. Obvacuamb, 4YTO TaKOE METOJ
[TogoOue nojo0usi B 3aja4ax Ha MOCTPOEHUE,
IPSMOYTOJIHBIX U NIPUBOJIUTH MIPUMEPHI IPUMEHEHUS
TPEYrOJIbHUKOB. storo Meroga. OoOvacHuamb, Kak
Vribl, BIUCaHHbIE MOXHO  HCHOJb30BaTh  CBOWCTBA
B OKPY>KHOCTb. OJOOHBIX TPEYrOJIHLHUKOB B
[TponopunoHanbHO U3MEPUTEIIBHBIX paborax Ha
CThb OTPE3KOB XOPJ MECTHOCTH; OOBSICHATh, KaK BBECTH
u CEeKYILINX HIOHSATHE noo0us Ui
OKPY>KHOCTH. MPOU3BOJBHBIX  (uryp.  Pewams
3aaud, CBA3aHHbIE C I000UEM
TPEYTroJIbHUKOB
2 Pemenue Teopema 9 Dopmynuposams W JNOKa3bIBaTh|PeleHue
TPeyYroJibHUK |KOCHHYCOB. TEOpEMBl:  CHHYCOB, KOCHHYCOB,|3aJad,
OB Teopema cuHYCOB. CJIEZICTBUSL M3 T€OpeMbl KOCUHYCOB M |KoHTposbHas
CootHomieHue CUHYCOB. [lpumensms W3y4YeHHbIE paboTa IO
MEXTY yriiamu OTIpeJieNIeHus, TeOpeMbl U (OPMYIIbI [TEME:
TpEyroJIbHUKA U K pELIEHUIO 3a7a4 «Pemenne
POTHBOJIEKAILUM TPEYTOJIbHUK
u CTOPOHAMH. OBY»
Pemenue
TPEYrOJIbHUKOB.
3 MHoroyroJibH |JIomanas. 13 Toacuame, 4TO takoe|[IpakTuecka
HKHU Brimykiibie MHOTOYI'OJIbHUK, €r0  3JEMEHTHI; |5 pabora,
MHOT'OYTOJIbHUKH. BBIITYKJIbIE u HEBBITYKJIbIE | CAMOCTOSTE
[TpaBuibHBIE MHOTOYTOJIEHUKH. pHas paboTa,
MHOT'OYTOJIbHUKH. N3obpaxxate u  HaxoauTh  Ha|KoHTponbHas
dopmyiTel TUTst pUCYHKaxX MHOTOYIOJbHUK U ero|pabora  mo
panuycoB aseMeHThl. ONMUCHIBATh AJIEMEHTHl  [TeMeE:
BITHCAHHBIX 171 Pacnosnasamo BBIITYKJIbIE u|«MHoroyromn
OIHCAaHHBIX HEBBITYKJIbIE MHOTOYTOJIbHUKH. BHUKN

OKPYKHOCTEH

Dopmynuposame: onpeoenenust:




MIPaBUJIbHBIX LEHTPAJIbHOTO yrja OKPYKHOCTH,
MHOT'OYTOJIbHUKOB. BIHMCAaHHOTO  yrja  OKPY>KHOCTH;
[TocTpoenue BIIUCAHHOIO u OMMCAHHOTO
HEKOTOPBIX MHOT'OYTOJIbHHUKA; ceoticmea:
MIPaBUJIbHBIX BIIMCAHHOTO YIJIa, BIHCAaHHOIO U
MHOT'OYTOJIbHUKOB. OMMCAaHHOTO MHOTOYTOJIbHUKA;
[Tonobue NPUSHAKU: BIIMCAHHOTO u
MPaBUIIbHBIX OMMCaHHOTO MHOTOYTOJIbHUKA.
BBIITYKJIBIX /[oxazvieams: TEOPEMBI O TPayCHOU
MHOT'OYTOJIbHUKOB. Mepe BIMCAHHOTO yriua. [Ipumensams
[Tonobue U3YUYEHHBIE OIPEACIICHUs], CBOMCTBA
MPaBUIIbHBIX Y MIPU3HAKYU K PEHICHUIO 33]1a4
BBIITYKJIBIX Dopmynuposams: onpeaereHue
MHOT'OYTOJIbHUKOB. MPaBUIILHOTO MHOTOYTOJIbHUKA;
Jnuna CBOICTBa MPaBUJILHOTO
OKPY>KHOCTH. MHOT'OYTOJIbHUKA.
Panuannas
Mepa yria.

IInomann ITonsarue 17 llosicnams, 4to Takoe 1eHTp u|CamocTosTen

duryp TLJIOIIATH. HEHTPAJIbHBIA  YroJl MPaBUJIBHOTO|bHAs pabora,
[Tnomane MHOTOYTOJIbHUKA, CEKTOp U cermMeHT|KoHTposbHas
MPSIMOYTOJIBHUK Kpyra. 3anuceiéamv u pasviacuams|pabota 10
a. (dbopMynbl  JJIMHBI  OKPYXHOCTH, | TEME:
[Tnomane wiomanm Kpyra. 3anucvieams u|«llnomanu
napajuiejorpamma. 0oka3zvieams HOPMYIbI JUIMHBI TyTH, |PUTYP»
[Tmomans IUTOMIAIA  CeKTopa, (HOpMyJIbI JUis | Y CTHBIH
TPEYroJIbHUKA. HAXOKJIEHUS paJInyCOB BIMCAHHOM U |0MpOC
@opmyna I'epona ONMCaHHOU OKPYKHOCTEHN
JUTSL IJI0ILAN PaBUILHOTO MHoroyrojiabHuka. KonrponbHas
TPEYTOJIbHHKA. Cmpoums ¢ TIOMOIIBIO LUPKYIS H|paboTa  TO
[Tnomane JUHENKH MPaBUIIbHBIE TPEYTOJIbHUK, |TEME:
Tpanemuu. YETBIPEXYTOJILHUK, MIECTHYTONbHUK. |«ILmomaam
dopMyiibl JUTSt Ipumenamuo U3YYEHHBIE |TOA00HBIX
paguycoB orpezeneHusi, TeopeMbl U (HOpMyIibl | PUTYpP»
BIIMCAHHOU u K pELIEeHUIO 3a/1a4
OIMCAHHOU
OKPYXHOCTEH
TPEYroJIbHUKA
[Tnomann
noJJ00HBIX uryp
ITmomane kpyra
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Y4eOHO-MeToAHYeCKOe H MAaTEePHAJIbHO — TEXHHYeCKOe o0ecneyeHne
Cnucok numepamypol

1. Toropenos A. B. I'eomerpus: 7—9 k. / A. B. Tloropenos. — M.: IIpocBemenue,

2017, 2-e u3n.




2.  Jynnuusin IO. T1. Teomerpus: pabouas terpanps: 7 ki / FO. I1. Jlynaunsia. — M.:
[Tpoceemenue, 2017.

3. Jynnuupn IO. 1. Teomerpus: pabodas terpanps: 8 kit / FO. I1. Jlynauusi. — M.:
ITpoceemenue, 2017.

4,  Jynauusm FO. I1. Teomerpus: paGouas terpans: 9 k. / FO. I1. dynauusi. — M.:
[Ipocsemenue, 2017.

5. Tyces B. A. l'eomerpust: quaakt. matepuansl: 7 ki1. / B. A. T'yces, A. . MensHuk.
— M.: [Ipocsemenne, 2003—2008.

6. Tyces B. A. l'eomerpus: quaakt. matepuansl: 8 ki1. / B. A. T'yce, A. . MensHuK.
— M.: Ilpocsemenue, 2004—2008.

7. Tyces B. A. T'eomerpus: nupakt. matepuaisl: 9 ki1. / B. A. T'yces, A. V. Mensnux.
— M.: TIpocsemenue, 2004—2008.

8.  Koxos B. U. I'eomerpus, 7—9: kn. ais yuutens / B. U. XKoxos, I'. JI. Kapramesa,
JI. b. KpaiineBa. — M.: [IpocBemienue, 2003-2008.

0. Hynuaunpia FO. T1. KorTponbsHbie paboThl 110 TeOMETpHH U1l 7—9 KIIacCOB: KH. JJIs
yuurenst / O. I1. Qyaauneia, B. JI. Kponrays. — M.: [Ipocsemenue, 2014.

10. Mumenko I'. M. T eoMeTpusl: TeMaTuueckue tectol: 7 k1. / T. M. Mumenko. — M.:
ITpoceemenue, 2015.

11. Mumenko T. M. T'eomerpus: Temaruaeckue TecThl: 8 k1. / T. M. Mumenko. — M.:
ITpoceemenue, 2015.

12. Mumenxko I'. M. T'eomerpus: Tematuueckue TecTsl: 9 k1. / T. M. Mumenko. — M.:
[Tpocsemienue, 2015.

13. Bepuep A. JI. Crepeomerpus: 7—9 kn. / A. JI. Bepuep, T. I'. Xogor. — M.:
[Tpocsemenne, 2006—2008.

Texnuueckoe obecneuenue yuedtHo2o npoyecca
- MPOEKTOP, IKPaH;

- HOYTOYK;

- MOJIEJIM T€OMETPUUECKUX TEIT;

- HaCTEHHBIC TaOJIUIIBL,

- YEPTEKHbIE UHCTPYMEHTHI,

- DJIEKTPOHHBIE HOCUTEJIH.

Hugopmayuonno-memoouueckoe obecneuenue yueonozo npoyecca

- Maremaruka: exeHenenbHOe y4eOHO-MeToqrueckoe mpuiokeHue k rasere «llepoe
ceHTs0psi»:http://www.mat.1september.ru

-OenepaibHOE  TOCYAapPCTBEHHOE yUIpEKICHUE «oCcymapCTBeHHBIH  HAY4HO-
UCCIIE0BATENLCKUN HHCTUTYT UH()OPMAIIHOHHBIX TEXHOJIOIHIA "
TeneKoMMyHHKanuiy: http://www.informatika.ru

- TectupoBanue on-line 5-11 kmaccer: http://www.kokch.kts.ru/cdo

- Caiir suukioneauii: http://www.encyclopedia.ru

Hnmepnem - pecypcot
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/
http://mathworld.wolfram.com/
http://[forumgeom.fau.edu/



http://www.mat.1september.ru/
http://www.informatika.ru/
http://www.kokch.kts.ru/cdo
http://www.encyclopedia.ru/
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
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IIpuiio:xkenne.
CucremMa oOnleHUBAHUSA

Ouenka yCmHbylx ongemog y4auiuxcs.

Ounenka S cTaBUTCSA B TOM CiIydae, €ClIU y4alluilcs IeMOHCTPUPYET MOJIHOE MOHMMAaHUE
CYTH TEOpPHH U CBOOOJHO ONEpUPYET €i, TBOPUECKU NPUMEHSET TEOPETHUECKUE 3HAHUS Ha
npaktuke. Ilpu pemenun 3agay  HaOMIOAAIOTCS YETKO OCO3HAHHbIE JAelcTBUA. Pemaer
HecTaHAapTHBIE 3anayd. He normyckaeT BBIYMCIUTENBHBIX OIIHMOOK. YMEET CaMOCTOSTEBHO
[oJlyyaTh 3HaHUA, paboTas C JONOJIHUTENBHOW JUTEepaTypoil (yueOHHMKOM, KOMIIBIOTEPOM,
CIIPaBOYHOM JINTEPATYpPO)

Onenka 4 craBUTCS B TOM Cllyyae, €CiIM OTBET YUEHHKA YJIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSM K OTBETY Ha OLEHKY 5, HO 0€3 HCIONb30BaHHA COOCTBEHHOTO IUIaHA, HOBBIX
IpUMepoB, 0€3 NPUMEHEHUs 3HAHUKM B HOBOM cUTyallMM, 0e3 MCIOIb30BAaHUS CBs3€il ¢ paHee
M3YYEHHBIM MAaTepHajoM, YCBOCHHBIM IPH HM3YYEHUH APYrHX mnpeameroB. He 3amymbiBasch
pelmaer 3ajayd [0 M3BECTHOMY aJrOPUTMY, IPOSBISET CIOCOOHOCTh K CaMOCTOSATENbHBIM
BBIBOJIaM. J{OIyCKaeT BBIYMCIMTENbHBIE OIIUOKH KpailHEe PEIKO W, €CIIHM yYalluiCs JOIyCTHII
OJIHY oUIMOKY MM He OoJiee IBYX HEJOYETOB, TO MOXKET MCIPABUTh X CAMOCTOSITEIbHO WIIH C
HEOO0JIBIION TTOMOIIBIO YUUTEIIS.

Onenka 3 craBuTCd B TOM Cllyyae, €CIM Y4Yalluiics 3amoOMHMI OOJBIIYIO YacTb
TEOPETHYECKOT0 MaTepuaiia, 6e3 KOTOpOro HEBO3MOKHA TIpaKTH4eckas pabora mo teme. Pemraer
CaMOCTOSITEJILHO TOJIBKO T€ NMPAKTHUECKUE 33/1a4H, B KOTOPBIX U3BECTEH AITOPUTM, a OCTaJIbHbIE
3aJJaHUs MOXKET BBIIIOJHUTH TOJIBKO C TIOMOLIbIO y4HTeNs W ydammxcs. Jlomyckaer MHOTO
BBIUUCIIUTENILHBIX OIINOOK.

Ounenka 2 CTaBUTCS B TOM Ciydae, €ClIM YYalluiicsi He OBJIAJET OCHOBHBIMH 3HAHHSIMU B
COOTBETCTBUM C TPEOOBAHUSAMHU U JIOMYCTUJ OOJbIIE OMIMOOK M HEIO0YETOB, YeM HEOOXOIUMO
s oneHkH 3. He MOXeT BBIMOJHUTH HH OJHOTO TMPAKTHYECKOTO 33JaHUSI C MPUMEHEHUEM
JTAHHOU TEOpHH.

Ouenka 1 cTaBUTCSA B TOM Ciy4ae, €CIM YYCHHK NMPUCYTCTBOBAJI Ha 3aHATHIX, CMOTPE,
CIMCBIBAJI C JOCKH, HE MOYKET OTBETUTh HU Ha OJIMH U3 MOCTABJICHHBIX BOIIPOCOB.

Ouenka nucbMeHHbIX KOHMPOIbHBIX DAoL,

OueHka 5 craBuTCs 32 pabOTy, BHIITOJHEHHYIO IOJHOCTHIO 0€3 OIIMOOK U HEI0UETOB.

Ouenka 4 craButcs 3a paboTy, BBIOJIHEHHYIO TOJHOCTBIO, HO TPU HATHYUHM HE Oojee
OJTHOM OIMOKM M OJHOTO HeA0YeTa, He 0oJiee TpeX Hel0UeTOB.

Ounenka 3 craBuTcs 3a padOTy, BBIIOJHEHHYIO Ha 2/3 Bceil pabOThl MPaBUIBHO WM MPU
JONyUIeHUH He Oosee oAHOM rpyOol ommOku, He Oosiee Tpex HEerpyObIX OIIMOOK, OJHOM
HErpyOO# OIMMOKK M TPEX HEJOYETOB, MPH HATWYHH YETHIPEX-TISTH HEA0YETOB.

Ouenka 2 craButcs 3a paboTy, B KOTOPOIl YMCIIO OINOOK U HEIOUETOB MPEBBICUIIO HOPMY
JUTSI OLIEHKH 3 WJTM TIPaBUIILHO BBITOJIHEHO MEeHEe 2/3 paboTHhl.

Ouenka 1 craButcs 3a paboTy, HEBBIIOJHEHHYIO COBCEM WM BBINOJIHEHHYIO C IpyOBIMU
omunbKaMu B

3aJJaHUSAX.




