MyHnuimunaabHoe aBTOHOMHOE 06111e00pa3zoBaTeNbHOe YUPEKIeHHe
cpeiiag obmeobpazoBarenpHas mKosa No37,

Cornacoraso Ha 3ace/JaHuK [ IpuasTo negarornyeckum ¢ COBGIOM  YTBEPK/ICHA N BBEICHA B
MC MAOY COILI Ne37 MAOY COIL No37 g nnelicTBre
nporokon Ne b or 26.08.2019 r.  nporokon Nel2 ot 26.0 JAe Kas No 348 o1 30.08.2019 r
npesac /mnc, b MC N7 MAOy ‘f&{pgmop MAOY €011 Ne37
. l / &) _Fopbauesa O.J1. E@ =3 A paHoB A.B.
AJJAIITUPOBAHHASA PABOYAS ITPOIT'PAMMA
11O YYEBHOMY NNPEJMETY
«'EOMETPUS»
OJIA 06yqa1011mxca C THKCJIBIMHA HAPDYIHICHUSIMU PECIHU
(BapuaHT 5.2)

Ha OCHOBE aBTOPCKOU nporpammel «Matematuka» A.I'. Mepansik, B.b. [Tononckuii,
M.C. Axup, E.B. bymko

CocraBurelb:
yuutesib Mmarematuku [ pomosa T.H.

Tomck
2019



AJJATITUPOBAHHAS PABOYAS ITPOI'PAMMA 110 TEOMETPUN
IS 00YYAIOLIUXCS € TAKEJIBIMA HAPYIIEHHSIMU PeqH
(BapuaHnT 5.2)

IMosicHuTENBLHAA 3aNIHCKA
AnanTtupoBaHHas pabouass mporpamma (BapuaHT 5.2) mo mpeamery «Maremarukay
COCTaBJICHA C YUETOM CJISAYIOIIMX HOPMATUBHBIX IOKYMEHTOB:
. ®denepanbHbiii 3aKk0H «O06 oOpazoBanuu B Poccuiickoit deaepannm» ot 29.12.2012

roga Ne 273-@3 (pemakuust ot 02.06.2016, ¢ usM. u pom., Bcryn. B cuiy ¢ 01.07.2016).
Penakimust ot 19.02.2018 (c u3M. u gom. Berym. B cuity ¢ 06.03.2018);

. IIpukas MuHucrepcrsa o0pa3oBaHUs Poccuiickoi ®enepanuu oT
05.03.2004r.Ne1089  «O6  yrBepkaeHnn DenepaibHOTO KOMIIOHEHTAa TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAHAAPTOB HAYAJIBLHOTO OOILEro, OCHOBHOTO OOILEro U CpeaHero (IOJIHOTO)
obpazoBanus» (B pen. IlpukazoB MuonoOpuayku Poccuiickoii @eneparnuu ot 03.06.2008r.
Nel64, ot 31.08.2009r. Ne320, ot 19.10.2009r. Ned27, ot 10.11.2011r. Ne2643, ot 24.01.2012r.
Ne39, o1 31.01.2012r. Ne69, ot 23.06.2015r. Ne609, ot 07.06.20171. No506).

. [Tpuka3 MunucrepcTBa oOpazoBaHus u Hayku Poccuiickoit @enepauuu ot
09.03.2004r. Nel312 «O6 yrBepxkaeHuu (QenepaibHOro 0a3MCHOrO Y4YeOHOro IUTaHa |
MPUMEPHBIX Y4eOHBIX IUIAHOB M7l 00pa3oBaTeNbHBIX yupexiaeHud Poccuiickoit ®denepanum,
peaiM3yIoNmMX IporpaMMmbl obmero obpa3zoBanusi» (B pen. IlpukazoB MwuHOOpHAyKH
Poccuiickoit @enepanuu ot 20.08.2008r. Ne241, ot 30.08.2010r. Ne889, ot 03.06.2011r.
Ne1994, o1 01.02.2012r. Ne74).

. [Tpuka3 MunoOpuayku Poccum Ne 345 ot 28 nmexabps 2018 r. "O denepanpaom
nepeyHe y4yeOHHUKOB, PEKOMEHIYEeMbIX K MCIIOJIb30BAaHUIO MPH pealu3alul  HUMEIOLIHNX
rOCy/IapCTBEHHYIO  aKKpeIuTaluuio o0pa3oBaTeNbHBIX IPOrpaMM HauyajlbHOro  OOIIEro,
OCHOBHOTO 0O0IIIEr0, CpeHETO 001Iero oopazoBanus'.

. [Ipukaz MunuctepctBa IlpocBemenus ot 08.05.2019 Ne 233 «O BHeceHum
U3MEHEHUH B (hefiepasibHBIN MepeueHb y4eOHUKOB, PEKOMEH/I0BAaHHBIX K MCIOJIb30BAaHUIO MPHU
peanu3aly UMEIOIIMX TOCYJapCTBEHHYIO aKKpEAUTAlMI0 00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPEIHETO 001IeT0 00pa30BaHuUs.

. [Tucemo JlemapramMeHTa rocy1apCTBEHHON MOJMUTUKHU B c(epe BOCIUTAHUS JETeH U
MoJtoieku «O HanpaBJIEHUU METOAUYECKUX pekoMeHaanuin» Ne09-1762 ot 18.08.2017r.

. KoHueniuss 1yXOBHO - HPAaBCTBEHHOTO pa3BUTHUS M BOCIUTAHMUA JIMYHOCTH
rpaxxaanuHa Poccun.

. CaHuTapHO-ANMUAEMHOIIOTHYECKUMU  MpaBuiamMu ¥ HopmatuBamu  CanlluH
2.4.2.2821-10 «CaHHTapHOAIUJIEMHOJIOTHYECKHE TPeOOBAHUS K YCIOBHSIM M OpTraHU3aIlUH
oOyueHuss B 0011€00pa30BaTENbHBIX YUPEKIACHUSIX», YTBEPKIACHHBIMH IOCTAHOBJICHHEM
I'maBHOTO rOCynapcTBEHHOro caHuTapHoro Bpaua Poccuiickoit @enepanuu ot 29.12.2010r. Ne
189 (¢ n3menenustMu u pononHeHusMH ot 29 uronsa 2011 r., 25 nexabps 2013 r., 24 HOA0pA
2015 r.).

. ITocTanoBnenue I 'maBHOTrO rocygapcrseHHoro canurapsoro spada P® or 10.07.2015
No 26 «O6 yrBepxaenun CaunlluH 2.4.2.3286-15 «CaHuTapHO-31THIEMUOTIOTHIECKHE
TpeOOBaHUS K YCIOBUSAM H OpraHu3alMd OOyYeHHS W BOCHHUTAHUS B OpraHU3alMsX,
OCYLIECTBISIONIMX  O0pa30BaTEeIbHYIO JAEATENbHOCTh IO  aJalTUPOBAHHBIM  OCHOBHBIM
o011ieo0pa3oBaTeabHBIM MPOrpaMMaM JUIsl OOy4alOUMXCS ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMHU
310poBbs» (3apeructpupoBaHo B Muntocte Poccun 14.08.2015 Ne38528);



. IlocranoBnenne IJ1aBHOrO roCygapCTBEHHOIO CaHUTApHOro Bpada PO ot
10.07.2015 rToma Ne 26 «O6 yrBepxkaenuun CanlluH 2.4.2.3286-15 «Canurapho-
SMHUJIEMHOIOTUYECKHE TPeOOBaHMUS K YCIOBHSAM M OpraHM3alid OOYYEeHHUS M BOCIIHUTAHHS B
OpraHu3alysaX, OCYLIECTBISIIOIMX OOpa30BaTENbHYI0 JAEATENBHOCTh 0 aJalTHUPOBAHHBIM
OCHOBHBIM 00I11€00pa30BaTeNbHBIM IpOrpaMMaM JJisi  OOyYaloMIMXCsl C OTrpaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI» (C U3MEHEHUSAMH U JOIOTHEHUAMN ).

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

. KoHnenmus pa3Butus MareMaTuueckoro oopasoanus B Poccuiickoit deneparumn.

. [Tucemo [lemapTameHTa rocyJapcTBEHHON MOJMTUKU B chepe BOCIUTAHUS JIETCH H

MoJtozieku «O HanpaBJIEHUU METOAUYECKUX pekoMeHaanui» Ne09-1762 ot 18.08.2017r.

. [Iporpamma pazsutust MAOY COII Ne 37 r. Tomcka

. OcHoBHas oOpa3oBareibHas MporpaMma cpeaHero obmiero obpazoBanuss MAOY
COLL Ne 37 r. Tomcka.

. Yceras MAOY COLI Ne 37 r. Tomcka

. [Tporpammbl o maremartuke, 5—9 kmaccel moj pepakuueit A.I'. Mepsnsaka, B.b.
[Tononckoro, M.C. Skupa, E.B. bymko. - M.: Bentana-I'pad, 2016.
. YMK, pa3paboTaHHbII aBTOPCKUM KOJUIEKTUBOM 1107 pykoBoAcTBOM A.I'. Mep3ainsk

U Jp. JUIA peain3allid OCHOBHOW 00pa3oBaTeNbHOM MpPOTrpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHuUsl 110 TeOMETPUH B 7-9 Kitaccax.

OCHOBHBIM y4eOHBIM IOCOOHEM /Il 00YYAKIIMXCH ABJISIETCH:

A.l'. Mepzmsik, B.b. [Tononckuit, M.C. Sxup. Yuebnuk «['eomerpusi», 7 kmacc. — M.:
Benrana-I'pad, 2019.- 192 c.

A.I'. Mepsnsik, B.b. [lononckuit, M.C. SAxup. Yuebnuk «I'eomerpusi», 8§ kimacc. — M.:
Benrana-I'pad, 2019. - 206 c.

A.I'. Mepansik, B.b. ITononckuit, M.C. Skup. Yuebnuk «l'eomerpus», 9 kmacc. — M.:
Benrana-I'pad, 2018. — 272 c.

Jns oOyuenus B 7 — 9 Kkiaccax BbIOpaHa cojJepsKaTellbHas JIMHUS, pacCYMTaHHAs Ha 3
rojia. YueOHBIM IJIAHOM IIKOJIBI Ha y4eOHbIN roJ BbienaeHo 204 yaca: 7 kjacce — 68 yacoB (2
yaca B Heaed0), 8 kiacc — 68 yacoB (2 yaca B Heneaw), 9 kiacec — 68 yacoB (2 yaca B
Heaeaw). CocraBuTelneM MPOrPaMMBI, TPEIYCMOTPEHO TEMaTHYeCKoe TIUIAHWPOBAHUE,
paccuMTaHHOE Ha 2 Yaca B HeeJIo0.

JlaHHas ajanTHPOBAHHAS NPOrPaMMa MpeJIHa3HAYaeTcs:

- 11 o0yyaromuxcst ¢ GOHEeTHKO-(HOHEMAaTHUECKUM WM (POHETUUYECKHM HEIOpPa3BUTHEM
peuu, Jerkas CTeNeHb BhIPaXKEHHOCTH TU3apTPUH, 3aUKaHUS;

- 17151 00y4aromMXcs ¢ OOLUIMM HEOPa3BUTHEM PEUr PEYeBOT0 PAa3BUTHSA, C BBIPAXKEHHBIM
Oo0LIMM HEIOpPa3BUTHEM pEYM pPa3IMYHOTO TIeHe3a, y KOTOPhIX HMEIOTCS HapyIICHHS BCEX
KOMIIOHEHTOB $SI3bIKA;

- 17151 00YyJarouXCcs ¢ HapyIeHusIMA uyTeHus u nmucbma. Ananramnust AOOII npeanonaraert
BBEJCHUE UYETKO OPHEHTUPOBAHHBIX Ha YJOBIETBOPEHHE OCOOBIX 00pa3oBaTENbHBIX
norpebHocTeil oOyuatomuxcst ¢ THP KOppeKIMOHHBIX MeponpusTHid u TpeOoBaHMH K
pe3ysbTaTaM OCBOEHHs 00yYaroIMMUCS MPOrpaMMbl KOPPEKITMOHHONW paboThl. O0s3aTeIbHBIMU
yenoBusimu - peanuzaruu AOOIT OO0 o6yuaromuxcs ¢ THP saBnsroTcst noromennueckoe
COIIPOBOKJCHHE OOYYaIOIIUXCs, COIJIacOBaHHAas paboTa y4YUTENs-JIOTomnena ¢ Y4YHUTelIeM
PYCCKOrO Si3bIKa M KJIACCHBIM PYKOBOJHUTENEM C Y4E€TOM 0coObIX 00pa3oBaTeNbHbIX
notpeOHOCTeH 00yUaronmxcs.

IIcuxoJioro-negarornyeckas xapakrepucrtuka ody4yawomuxcs ¢ THP.



Y nereir ¢ ¢doHeTuko-poHEMATHUECKUM U (DOHETHYECKHM HEIOpa3BUTHEM DPEUH
HaOJroaeTcsl HapylleHue Ipouecca (POPMUPOBAHMS MPOU3HOCUTENBHOM CUCTEMBI POIHOIO
SI3bIKa BCIICACTBUE 1e()EKTOB BOCIPUSATHUS U IPOU3HOLICHUS (DOHEM.

OTmeuaeTcss HE3aKOHYEHHOCTb  IPOLECCOB  (OPMHUPOBAHUSA  APTUKYJIUPOBAHUS U
BOCTIPHSITHS 3BYKOB, OTJIMYAIOMIMXCS TOHKUMH AaKyCTHKOAPTUKYJIATOPHBIMH MpPU3HAKAMHU.
HecdopmupoBaHHOCTh IPOM3HOILEHHSI 3BYKOB KpaiiHe BapuaTHBHA U MOKET OBITh BbIpa)Ke€Ha B
pa3IMYHBIX BapUaHTaX: OTCYTCTBHE, 3aMEHbl (KaK MpPaBUJIO, 3BYKaMH MPOCTHIMH IO
apTUKYJSALUHM), CMELICHHE, HCKa)KEHHOE IPOM3HECEHHE (HE COOTBETCTBYIOLEE HOpMaMm
3BYKOBOW CHCTEMBI POJHOTOSI3bIKA).

OnpenensiomuM NPU3HAKOM (POHEMATUYECKOIO HEIOPa3BUTHS SIBIAETCS IOHMYKEHHAs
CIOCOOHOCTh K AuddepeHInaliy 3ByKOB, 00ECTICUnBaOIIas BOCIPUATHE (POHEMHOTO COCTaBa
POIHOrO #A3bIKA, YTO HEraTUBHO BIIMSAET HAa OBJIQJICHUE 3BYKOBBIM aHaNM30M. DOHETHUYECKOe
HE/IOPa3BUTUE PEUM XapaKTepusyeTcs HapylmeHHeM (OPMHPOBAHUS (OHETHUYECKOW CTOPOHBI
peuu 1100 B KOMIUIEKCE (YTO IPOSBIISETCS OAHOBPEMEHHO B MCKaK€HHH 3BYKOB, 3BYKOCIOTOBOM
CTPYKTYpPbI CJOBa, B MPOCOJMYECKUX HApPYyIIEHHsX), JUOO HapylmieHHneM (OpPMHPOBAHUS
OTJCNIBHBIX ~ KOMIIOHEHTOB  (poHeTHdyeckoro crpos peud  (Hampumep, Toibko 11
3BYKOIPOHM3HOMIICHUS MM 3BYKOIIPOM3HOLICHHS U 3BYKOCIOTOBOM CTPYKTYPBI CIIOBA).

Takue oOydwaromuecss Xyke, 4YeM MX CBEPCTHUKM 3allOMMHAIOT PEYeBOM Marepualn, ¢
OOJBIIMM KOJMYECTBOM OIIMOOK BBIMONHAIOT 33JaHHSA, CBS3aHHBIC C AKTUBHOW pEYeBOM
NesaTenbHOCThI0. OOydarolyecs ¢ HEPEe3KO BbIPAXKEHHBIM OOIIMM HEJIOpa3BUTHEM pEeUH
XapaKTEpU3YIOTCI OCTATOYHBIMH  SIBIICHUSMH HEJOPAa3BUTHS JIEKCUKOTPAMMATHYECKHX H
(doHeTHKO-(hOHEMAaTHUECKUX KOMIIOHEHTOB S3BIKOBOM cHCTEMBl. Y TaKUX OOydaroOUIMXCsl He
OTMEYAEeTCsl BRIPAKCHHBIX HAPYIICHUH 3BYKOIIPOU3HOIICHHS.

Hapymenust 3ByKOCIIOrOBOH CTPYKTYpbI CJIOBAa MpPOSBISIOTCS B pa3iIM4YHBIX BapHaHTaX
MCKa)KEHUS €ro 3BYKOHAIOIHAEMOCTH KaK Ha YpOBHE OTJEILHOTO CJIora, Tak U cioBa. Hapsay c
9TUM OTMEYAeTCsl HEJOCTaTOYHAas BHATHOCTb, BBIPA3UTEIbHOCTb pEYM, HEYETKas JAMKIMS,
CO3JIAI0NIME BIIEYATICHNE O0IIeH CMa3aHHOCTH PEYr, CMEUICHHE 3BYKOB, CBUACTEIbCTBYIOIIEE O
HU3KOM ypOBHE C(OPMHUPOBAHHOCTH  IU(PPEPEeHIMPOBAHHOIO BOCHPUATUS (QOHEM U
SIBJISIIOIIEECS] BAKHBIM TI0Ka3aTeleM He3aKOHYMBIIIErocs mpoiecca HOHeMOOOpa3oBaHHMs.

VY obOyuaronuxcs oOHapyXUBArOTCS OTJENIbHBIE HApyLIECHHUsS CMBICIOBOW CTOPOHBI PEYH.
Hecmotpss Ha pa3HOOOpa3HbIi MNpeAMETHBI CcloBapb, B HEM OTCYTCTBYIOT CJIOBa,
0003HavaroIIye Ha3BaHUSI HEKOTOPBIX KHMBOTHBIX, pacTeHHUH, npodeccuil moei, yacteit Tena.
OO0yuJatomiriecs: CKIIOHHBI HCIIOJIb30BATh THIIOBBIE W CXOJIHBIC HA3BAHMUSA, JIUIIb MPUOIH3UTEIHHO
nepeAale OpUrHHajIbHOe 3HaueHue cioBa. Jlekcnuyeckue OMIMOKH TMPOSBISIOTCS B 3aMEHe
CJIOB, OJIM3KUX TIO CUTYAIlMH, TI0 3HAYEHUIO, B CMEIICHUH NPU3HAKOB. BBISABIAIOTCS TPYIHOCTH
nepefayr OOy4aroIMMHUCS CHCTEMHBIX CBSI3¢éH W OTHOIIEHHWH, CYIIECTBYIOUIMX BHYTPH
JEKCHYECKUX TPYIITL.

OOyuaromyecss  IJIOXO — CHPABISIIOTCS C  YCTAHOBJIIEHUEM  CHHOHUMHUYECKUX U
AQHTOHMMHYECKHX OTHOUICHWH, OCOOCHHO Ha MarepHajie CJIOB C a0CTPaKTHBIM 3HAUYCHHEM.
HenoctaToyHOCTh ~ JIGKCHYECKOTO  CTPOS ~ peud  MHpOsBIsSieTCss B cHenM(UUYecKux
cioBooOpa3oBarenbHbIX omuoOkax. [IpaBunbHO 00pasys cioBa, Hambojee ynorpedisieMble B
peueBoil MpaKkTHKE, OHU MO-TIPEXKHEMY 3aTPYIHSAIOTCS B MPOAYLMPOBAHUN OoJiee peiKUX, MeHee
YaCTOTHBIX BapHaHTOB. HemopasBuTHe CI0BOOOPa30BaTENBHBIX MPOIECCOB, MPOSIBIISIONICECS
IPEUMYIIECTBEHHO B HApYIIEHWH HCIOJIb30BaHUS HENPOJYKTUBHBIX CIIOBOOOPAa30BaTENbHBIX
apdUKCOB, TPENATCTBYET CBOEBPEMEHHOMY (DOPMHUPOBAaHMIO HABBIKOB  TPYINIHPOBKH
OJTHOKOPEHHBIX CJIOB, MOJ0OPa POJCTBEHHBIX CJIOB M aHAIMW3a MX COCTaBa, YTO BIIOCIIEACTBUU
CKa3bIBACTCS HA KayecTBE OBJIAJACHHUS NPOrpaMMON IO pycckoMy s3bIKy. 4 HemocraTouHblil
YpOBEHb C(OPMHPOBAHHOCTU JIEKCUYECKUX CPEACTB S3bIKA OCOOCHHO SPKO MpPOSBISIETCS B
MOHMMaHUH U yroTpebnernn (pas, MOCIOBHIl ¢ IEPEHOCHBIM 3HaYeHHEM. B rpamMmarndeckom
o(opMIIEHUH PeYH YacTO BCTPEUAIOTCS OLIMOKH B yIIOTPEOISHUN T'paMMaTHYeCKUX (popM clioBa.

OcoOyto CII0KHOCTh AJisi 00y4daroIuXCsl MPEACTABIAIOT KOHCTPYKIIMHU C MPUAATOYHBIMU
NpPEUIOKEHUSIMHM, 4YTO BBIpAXAaeTCs B MPOIyCKe, 3aMeHe COr030B, HHBepcuu. Jlekxcuko-



rpaMMaTHYeCcKHe CPEACTBA S3blKa Yy OoOydarommxcs cGopMHpOBaHBI HEoJqMHAKOBO. C oxHOU
CTOPOHBI, MOXXET OTMEYAThCS HE3HAYHTEIBHOE KOJMYECTBO OIMMOOK, KOTOPBIE HOCAT
HETIOCTOSIHHBIN XapaKTep M COUYETAIOTCSA C BO3MOXKHOCTBIO OCYIIECTBICHHUS BEPHOTO BBIOOpA MPH
CpaBHEHHH TIPAaBWJIBHOTO M HENPABHIBHOTO OTBETOB, C JPYrOH — YCTOWYUBBIA XapakTep
OMOO0K, OCOOCHHO B CAaMOCTOATEIbHONPEYH.

OTIM4HTENBHOM 0COOEHHOCTBIO SIBIISICTCS cBoeoOpasue CBSI3HOM peun,
XapaKkTepU3yIoIeecs: HapyUICHUSIMU JIOTHYECKOW MOCIEeI0BaTEIbHOCTH, 3aCTPEBaHUEM Ha
BTOPOCTETICHHBIX JIETAISAX, MPOITYCKAMH TJIAaBHBIX COOBITHH, MOBTOPAMHU OTHEIBHBIX 3IH30/I0B
IIPY COCTABJIEHUH paccKas3a Ha 3aJJaHHYIO TeMY, 110 KapTUHKE, TI0 CepUH CIOKETHBIX KapTuH. [Ipu
paccka3blBaHUHM O COOBITHSX M3 CBOCH JKU3HU, COCTABICHHHM PACCKa30B Ha CBOOOIHYIO TEMY C
DIIEMEHTaMH TBOPYECTBA HCIIONB3YIOTCA, B OCHOBHOM, IPOCTBIE MAJIOMH(POPMATUBHBIC
npeuiokeHus. Hapsimy ¢ paccTpoiicTBaMu YCTHOH pedd y OOYYaroIIuXcs OTMEYaroTCs
pa3H006pa3Hble HapylmICHUA YTCHUA U MHCbMaA, IMPOSABIAOIMIUCCA B CTOﬁKHX, MMOBTOPAKOIINXCA,
cnenu(UYecKnx OIMMOKAaX MPH YTCHHM W Ha MUChbME, MEXAaHW3M BO3HUKHOBEHHS KOTOPBIX
00YCIIOBJICH HEOCTATOYHOU C(HOPMHUPOBAHHOCTHIO 0A30BBIX BBICHIMX TCHXUYCCKUX (DYHKIIUH,
00eCIIeYrBAKOIIUX MPOIECCHl YTEHUS M TMChMa B HOPME.

O0ocHOBaHMe BHIOOPA POTPAMMBI.

KitoueBoe oTimyne HOBOro 00pa30BaTEIbHOIO CTaHAapTa OT MPEAIIECTBYIOIIMX
pa3paboTOK 3aKir4aeTcs B TOM, YTO CYThb €ro HJEOJOIMH COCTaBJISET MEePexXo]l OT
MUHUMU3ALHOHHOIO [10/1X0/1a K KOHCTPYHMPOBAHUIO 00pa30BaTEIbHOIO IPOCTPAHCTBA HA OCHOBE
OpUHIUNA  (QyHIAMEHTAIbHOCTH  O0pa3oBaHMsA, YTO M (UKCUPYETCSs  TEPMUHOM
«DyHIaMEHTalIbHOE PO COJEPKaHUs O0ILero oOpa3oBaHUA», OCHOBHOW YacTblO KOTOPOTO
coctaBisaoT YY/I. [1onoOHbIN nepexoa NpUHIUNHATBHO U3MEHSET HE TOJIbKO OpraHU3aluIo, HO
U CYTh 00pa30BaTEIBHOTO MPOIecca.

CoBpeMeHHOE 00IIECTBO XapaKTEPU3YETCsl CTPEMUTENbHBIM Pa3BUTHEM HAYKU U TEXHUKH,
CO3J1aHMEM HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHI, KOPEHHBIM 00pa3oM MpeoOpa3yroIuX KU3Hb
monelt. Temnbl OOHOBJIEHUSI 3HAHUH HACTOJIBKO BBICOKH, YTO Ha MPOTSDKEHUM KU3HHU YEJIOBEKY
NPUXOUTCS HEOJAHOKPATHO MEePEyYHBATHCS, OBJIJIeBaTh HOBBIMH IpodeccusmMu. HenpepsiBHOE
00pa3oBaHNe CTAHOBUTCS PEAIbHOCTHIO M HEOOXOAUMOCTBIO B )KU3HHU YEJIOBEKA.

PazButnie CMUM u ceru WHTepHET NPUBOIUT K TOMY, YTO IIKOJA IEPECTAET OBbITh
€/IMHCTBEHHBIM HCTOYHMKOM 3HAaHMM W MHQOpPMaIUM JUIsl LIKOJbHHKA. B yeMm 3akimodaercs
3anaya mkonel? MHTerpauus, o0oOlIeHre, OCMBICIEHHE HOBBIX 3HAHWM, YBSA3BIBAHHE HX C
KU3HEHHBIM ONBITOM pebeHka Ha ocHoBe (hopmupoBanus ymenust yautbCSH (yuuts CEBS) — BoT
Ta 3a/1aya, B PEIICHUH KOTOPOU IITKOJIE CETOAHS 3aMEHBI HET!

B o0mecTBeHHOM CO3HaHMM TPOUCXOAMT TMEPEXO] OT TOHHUMAHHUS COLMAIBHOTO
IpeHa3HaYeHUs IIKOJIbl KaK 3a/1a4y MPOCTOM Nepeadyn 3HaHUH, YMEHUN U HaBBIKOB OT YUUTENS
K YYEHUKY K HOBOMY IOHMMaHUIO (yHKIMM 1IKOJbl. [IpHOpUTETHOH IeNbl0 HIKOJIBHOTO
0o0pa3oBaHMsl CTAHOBUTCS pA3BUTHE Yy YYAIIUXCS CIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh
y4eOHbIe 1IeJH, MPOEKTUPOBaTh MYTH MX peajau3alliy, KOHTPOJIMPOBATh U OLIEHHWBAaTh CBOU
noctrxkeHus. lnaue roBopsi, GOpMUpPOBAHUE YMEHUSI YUUTHCS. YUalUICs caM JIOJKEH CTaTh
«apPXUTEKTOPOM M CTPOHUTEIEM» 00pa30BaTEIbHOTO MpoLecca.

B mporpamMMe ycraHoBieHa ONTHUMaslbHAas IMOCIEAOBATEIbHOCTh M3YUYEHHUS TEM M pa3JesioB
y4eOHOT0 MpeMeTa, JJOTUKH y4eOHOTro Mpolecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaromuxcsl.

[IporpamMma ompenensier HeoOXoAUMBIM HaObop GopM yuyeOHOH NEATENBHOCTH W BBINOJIHSET
JBE€ HEOOXOMbIe (YHKITHH:

o UudpopmaninoHHo-MeToqu4ecKast ~ (QYHKIMS ~ TO3BOJSET  BCEM  Y4YaCTHUKAM
00pa3oBaTeNbHOTO Ipoliecca MOJIYYUTh IMPEACTAaBICHHE O LEeNsIX, COJAep)KaHuHU, O0Ouei
CTpaTeruy OOydYeHHUs, BOCHHMTAHUS M pPa3BUTHs YYaIIMXCS CPEACTBAMM JaHHOTO Y4eOHOro
npenMeTa;

o OpraHu3alvoHHO-TITIAHUPYIOIIas MpeAyCMaTpUBAET BbIIEICHHUE 3TAloB O0Yy4eHus,
CTPYKTYpUpOBaHUE Yy4eOHOro MarepHasa, Olpe/ieJeHue ero KOJIMYECTBEHHBIX M KaueCTBEHHBIX



XapaKTepUCTUK Ha KaXKIOM M3 HITANoOB, B TOM YHCIE COJEPKATEIBHOTO HAMOJHEHUS
MIPOMEKYTOUHOM aTTeCTaIlM YHaLUXCS.

Jlannast mporpamma npu3BaHa 00ecleuyuTh 3HaHUS yYalIuXcs OCHOBHOW HIKOJIBI HA 0230BOM
ypoBHe. OHa mpejmnonaraeT moAroToBky yuammxcs k cnade ['MA no maremaruke. [Iporpamma
MpPEeAYyCMaTpUBAET PALMOHAIIBHOE COYETAHUE JIOTMYECKOM CTPOrOCTH M TI'E€OMETPUYECKOU
HalJIIHOCTU.  YBEIWYMBAETCA  TEOPETHYECKAass  3HAYUMOCTh  M3Yy4aeMoro Marepuala,
paCIIUPSIIOTCS JIOTUYECKHE CBA3M Kypca, MOBBIIIAETCS POJIb AETYKIMH, CTENEeHb abCTpakuuu
M3y4aeMoro MaTepuala.

B xome ocBoeHuss yueOHOro Marepuaja ydyallMecs OBJIaJIeBalOT Pa3HOOOPa3HBIMU
CIoco0aMHu JEeSATENbHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

° MOCTPOCHUS U UCCICTOBAHUSI MATEMATUUECKUX MOJEIECH Il ONUCAHUSA U PEIICHUS
MPUKJIAJHBIX 3a/1a4, 3a7a4 U3 CMEXKHBIX JTACLUIUINH;
° BBITIOJITHEHUSI U CAMOCTOSITEJIbHOIO COCTaBJICHUS aJITOPUTMUYECKUX MPEANUCAHUN U

HHCTPYKHPII;'I Ha MaTreéMaTH4Y€CKOM MaT€praji€; BBIIOJIHCHHUA PaCdY€TOB IPAKTHYCCKOI'O
XapaKkTepa; HCHOJb30BaAHHUA MATCMATUYCCKUX q)OpMYJI n CaMOCTOATCIIBHOIO COCTaBJICHUA
(1)OpMy.]'I Ha OCHOBC O606H.[CHI/I$I YAaCTHBIX CIIy4acB U OKCIICPUMCHTA;

. CaMOCTOSITENIbHOM ~ paboThl € HCTOYHUKaMU HUH(popMauuu, oO00OImeHUus U
CUCTEMAaTH3alMH [T0JIy4€HHON HH(pOpMaLMK, UHTETPUPOBAHUS €€ B IUUHBIHN OIbIT;
o IPOBE/ICHUS J10Ka3aTeNbHbIX PAaCCYKICHUH, JIOTHYECKOT0 OOOCHOBAaHUS BBIBOJIOB,

pa3inueHuss JOKa3aHHBIX W  HEJOKAa3aHHBIX  YTBEPXKIEHUH, apryMEHTUPOBAHHBIX U
HMOIIMOHAIIBHO YOCUTEIBHBIX CYKICHUN;

o CaMOCTOSITENIbHOM M KOJIJIEKTUBHOM JIeATEIbHOCTH, BKIIOUEHHSI CBOUX PE3YJIbTaTOB B
pe3ynbTaThl pabOTHl TPYIIBI, COOTHECEHHE CBOEr0 MHEHUS C MHEHHEM JPYTUX YYaCTHUKOB
y4eOHOT0 KOJIJIEKTUBA U MHEHHEM aBTOPUTETHBIX UCTOYHUKOB.

Jannas mporpaMma MpearnoiaraeT 4eTKyr Uepapxuio moadopa BHIOB U (GOpM KOHTPOIIS,
UCXOI M3  TEMAaTHYECKOro  IUTAaHUPOBAHMS, pa3pabOTaHHOTO B COOTBETCTBUU  C
(byHIaMEHTAIIbHBIM SIIPOM.

Ienn u3yyeHusi Kypca reOMeTpHu:

° OBJIQJICHHE CHUCTEMOW MaTEeMaTHYECKUX 3HAHUM W YMEHHH, HEOOXOIUMBIX IS
MPUMEHEHUS B MPAKTUYECKOU NIeATETbHOCTH, MPOAOIIKEHUSI 00pa30BaHUS;

° pa3BUTHE JIOTHUYECKOTO MBIIUICHUS U TOATOTOBKH ammapaTa, HeoOXOIUMOro i
M3YyYEHUS CMEKHBIX JUCLHUILUIMH U Kypca CTEPEOMETPUHU B CTAPIIMX KIaccax;

° dbopMHUpPOBaHHE KAYECTB JUYHOCTHU, HEOOXOIUMBIX YEJIOBEKY /I IOJTHOIICHHOM
JKU3HU B COBPEMEHHOM OOIIIECTBE;

° pa3BUTHE TPOCTPAHCTBEHHOT'O BOOOPAKEHUSI.

B xone o0y4yeHusi reoMeTpur MO JAHHOM MporpaMMe HEOOXOAMMO PEIIUTh CIEAYIOIINE
3a/a4um:

o OCO3HaTh, YTO TeOMeTpUYecKrue (OPMBI SBISIOTCS HACATU3UPOBAHHBIMU OOpa3zaMu
peaTbHBIX 0OBEKTOB;

. MPUMEHSATh T€OMETPUUECKOTO SI3bIKA ISl ONMCAHUS PEIMETOB OKPYKAIOIIET0 MUPA;

. MOJTYYUTh TPEJCTABICHUN O HEKOTOPBIX 001aCTAX MPUMEHEHHUS TEOMETPHH B OBITY,
HayKe, TEXHUKE, UCKYCCTBE;

o YCBOUTh CHCTEMAaTH3UPOBAHHBIX CBEACHUN O TUIOCKHX (GUTypaX MU OCHOBHBIX
T€OMETPUUYECKUX OTHOIICHUSIX;

. MpPUOOPECTH OMbITa JIEAYKTUBHBIX PACCYKICHHUI: yMeTh IOKa3bIBaTh OCHOBHBIC

TCOPEMBI KypcCa, IPOBOJUTH AOKA3aTCIbHBIC PACCYXXACHHUA B X04€ PCIICHUA 3aaaY,
° HAYYUTh pCIIATh 3a/Ia41 Ha NOKA3aTCIbCTBO, BBIYHUCIICHHUEC U ITIOCTPOCHUC,



o OBJIAJIETh ~ HA0OPOM  AIBPUCTHK, YacTO  TNPUMEHSEMBIX TPH  PEIICHUH
IUTAHUMETPUYECKHX 3aJlad Ha BBIUMCICHHE M J0Ka3aTeJIbCTBO (BBIACIICHUE KIIIOUEBOM (UTYDHI,
CTaH/IapTHOE JAOIOJIHUTEIBHOE IIOCTPOEHUE, FTEOMETPUUECKOE MECTO TOUYEK U T. I1.);

o NpUOOpPECTH OMbITa MPUMEHEHHUS AaHaJUTHYECKOro ammapara (ajredOpamdeckue
YpaBHEHHUS U Jp.) IS pELICHUS] TEOMETPUUECKUX 3aau.

®opMbl OPraHu3annu 00pa3oBaTeIbLHOIO Mpouecca:

®opmMbl  padOThI: CHCTEMHO-/ICATEIILHOCTHBIA ~ YPOK, JIEKIUS, SKCKypcus, Oecena,
nabopaTopHas paboTa, KOHPEpEHIIHs, YPOK — 3a4eT.

Metoabl padoThl: 00BSACHUTENBHO-UIUIFOCTPATUBHBIN, PENPOIYKTUBHBIN, MPOOIEMHBIH,
SBPUCTHYECKUMN, UCCIIE0BATEIbCKUIN, MOJICIIbHBIH, pelieHne MpooJeMHO-TIOUCKOBBIX 3a/1au.

®opMbI 1 BH/IbI KOHTPOJIA:

1. @®opMBbI  KOHTPOJIA: CaMOCTOsATENbHAs paboTa, KOHTpOibHas paboTa,
MaTeMaTHYECKUI TUKTAHT, TECTUPOBAHKE, IIPAKTUUECKas paboTa, 3a4eTHasi paboTa.
2. Buasl  KOHTpOJST  yCBOGHHMs ~ Marepuaia:  BXOJHOW,  MOHHTOPHHT,

MIPOMEKYTOUYHBIN, HTOTOBBIM.

TEXHOJIOI'MM PA3BUTHS YY1 B OCHOBHOM IIKOJIE

. TexHOI0rusI IPOEKTHOM AEATEIIBHOCTH yUaIIUXCSI
Merton uccnenoBaHus
UKT - TexHomoruu
[Tpo6iemMHoe 0Oy4eHue
TexHomorust IMCKyccHuit
TexHonoruu rpynmnoBoi paboThl
JIMYHOCTHO-OPUEHTHUPOBAHHOTO 00YUECHHUS
Pa3BuBaromiero ooyueHus
HuddeperunpoBanHOro 00yUeHHS

B kxypce yCIOBHO MOXHO BBIICIUTH CIEAYIOIIME COJEPKATEIbHBIC JIMHUM:
«['eomerpuueckue ¢urypo», «M3mMepeHne TreoMeTpuueckux BenuuuH», «KoopauHate,
«BekTopsl», «DeMeHTHI ToTuKNy, «HarnsaHaas reoMeTpusy.

Copepxanne pasnenoB «['eomerpuueckue ¢urypb» u «3mepeHue reoMeTpHUEeCKUX
BEITMYMH» HAIEJICHO HA TIOJyYeHHE KOHKPETHBIX 3HAHUU O TEOMETPUUECKOW (QUrype Kax
BAKHEWIEH MaTEMaTUYECKOM MOJIENU JJisi ONMHMCAaHUs OKpyxkatouero mupa. CucteMaTudeckoe
WU3y4EHUE CBOMCTB TE€OMETPUYECKUX (UTYpP TO3BOJHMT PaA3BUTh JIOTHUECKOE MBIIUICHUE U
[0Ka3aTb IPUMEHEHHWE OTUX CBOMCTB NP pPELICHUM 3a7a4  BBIYUCIUTEIBHOIO U
KOHCTPYKTHUBHOI'O XapaKTepa, a TAKKe MPAKTHYECKHUX.

Martepuan, OTHOCSIIMICS K coaepxaTenbHbIM TUHUAM «KoopauHate» u «BeKkTopbl», B
3HAYUTENILHON CTETIEHH HECET B ce0e MEKIPEIMETHBIC 3HAHUS, KOTOPhIE HAXOSIT MPUMEHEHHE,
KaK B Pa3JIMYHbIX MAaTEMAaTUYECKUX AUCIUIUIMHAX, TAK U B CMEXKHBIX MIPEAMETaX.

Paznen «HarmsiaHast reomerpus» (3JIEMEHTHI HAIJSIIHOW CTEPEOMETPHUH) CIIOCOOCTBYET
Pa3BUTHIO TPOCTPAHCTBEHHBIX MPEICTABICHUN YUAIIMXCS B pAMKaX M3YYEHUS TIaHUMETPHH.

1. Tlnanupyemble pe3yJbTaThl 00yUYeHHS

[Iporpamma  o0ecnedynBaeT  JOCTM)KEHHE  CIEOYIOIIMX  pPE3ylbTaTOB  OCBOEHUS
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMUs:

JINYHOCTHbBIE:

1) ¢opmupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH OOYYAIOLIUXCS K
CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHUIO U MO3HAHHUIO, BEIOOPY
JanbHeWIero oopazoBanus Ha 0aze OPUEHTUPOBKU B MUpE mpodeccrii U mpodhecCHOHATBEHBIX
MPEANOYTEHNH, OCOZHAHHOMY TOCTPOCHHUIO WHIUBUIYyAIbHOW 00pa30BaTEebHON TPACKTOPUU C
Y4ETOM YCTOMYMBBIX MTO3HABATEIBHBIX HHTEPECOB;



2) ¢opMupoBaHUE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH;

3) dpopMupoBaHUE KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B OOIIECHUH U COTPYJHUYECTBE CO
CBEPCTHUKAMM, CTapUIMMH M MIIQAIIMMH B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HON, yueOHo-
UCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYIMX BUJAX JESITEIBbHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOU MBICIIM B YCTHOW M MHCHMEHHOW peuH,
MOHUMATh CMBICII ITOCTABJICHHOM 3aJ]auy, BEICTPAMBATh apIyMEHTALUIO, IIPUBOJUTH TPUMEPHI;

5) KPUTHYHOCTH MBINLIEHHS, YMEHHE PAacNo3HABATh JIOTHYeCKH HEKOPPEKTHbIE
BBICKA3bIBAHMSA, OTJIHYATH THNIOTE3Y OT (pakTa;

6) mpOSIBIATh MHUIMATUBY, HAXOJYHBOCTh, aKTHBHOCTH HPU PEIICHHH I'€OMETPUYECKHX
3az1ay;

7) yMEHHE KOHTPOJHMPOBATH HPOLECC U  pPe3yabTaT Yy4eOHOH MareMaTHYeCKOn
JESITEIIbHOCTH;

8) crocoOHOCTh K IMOLMOHAJIBHOMY BOCIPHSATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHHUI;

MeTanpeAMeTHbIe:

1) yMeHHE CaMOCTOSTEIbHO IUIAHMPOBATh ABTCPHATHBHBIC ITYTH OCTIIKCHHUS LIEJICH,
OCO3HAaHHO BBIOMpAaTh Hanbonee 3(pPeKTUBHBIE CIIOCOOBI pelIeHrs YYEeOHBIX U MO3HABATEIbHBIX
3a/1ay;

2) yMEHHUE OCYIIECTBIISATh KOHTPOJb MO PE3yNlbTaTy M MO CIoco0y NEHWCTBUS HA ypOBHE
MPOM3BOJILHOTO BHUMAHHUS M BHOCHTH HEOOXOIMMBIE KOPPEKTUBBI,

3) yMeHHe aJeKBaTHO OILICHHBATh [TPABHIBHOCTD WM OIIMOOYHOCTH BBINOIHEHHS Y4eOHOU
3a1a4u, €€ O0BEKTUBHYIO TPYHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHHUS;

4) 0CO3HAHHOE BJIAJICHUE JIOTHYECKUMHU JICHCTBUAMH OIPEICICHUS HOHSITHIA, 0000IICHHS,
YCTAHOBJICHUS aHAJIOTUH, Ki1accu(UKAIMM Ha OCHOBE CaMOCTOSITENIBHOIO BbIOOpa OCHOBAHUN U
KPUTEPHEB, YCTAaHOBJIECHUS POJOBUIOBBIX CBS3CH;

5) yMeHHe yCTaHaBIMBaTh MPUYMHHO-CIICJACTBCHHBIC CBS3U, MPOBOJHUTH PaCCyKICHHE,
yMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUHU) U BBIBObI;

6) ymeHue co3aBarh, IPUMEHSITH U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMUYECKHIE CPE/ICTBA,
MOJIEJI M CXEMBbI JUIsl pellieHHs] yUeOHBIX U MO3HaBaTeIbHbBIX 3a/1ay;

7) yMEHUE OpPraHM30BBIBaTh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO ICSTEIBHOCTH C
YUUTENEM M CBEPCTHUKAMU: OIpPENeNATh IENH, pacnpeaeisaTh (pyHKIUM U POIM YYaCTHHUKOB,
o01re crnocoObl paboThl; yMEHHE paboTaTh B TPYIINE: HAXOAUTH OOIIee pelieHue U pa3peiiaTh
KOH(JIMKTBl Ha OCHOBE COIJIACOBAHMS TMO3UIMA M ydéTa HHTEPECOB; CIIyllIaTh NapTHEPA;
(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) dbopmupoBanre u pa3BUTHE yueOHOI M 00IIE MOJIb30BATEIBCKONW KOMIIETCHTHOCTH B
o0jacTu HCNONb30BaHUS MH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX  TexHonorud (UKT -
KOMIIETEHTHOCTH);

9) mepBoHaYaJIbHBIC MpPEACTABICHUS 00 HACIX M O METoJaxXx MaTeMaTHKH Kak o0
YHHUBEPCAJIBLHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBICHUI U POILIECCOB;

10) ymeHue BHAETh MaTeMaTHYECKYyI0 3aJadyy B KOHTEKCTE NpPOOJIEMHOW CHUTyallMd B
JPYTUX JUCHUIUIMHAX, B OKpYKaroIleH KU3HHU;

11) ymMeHHMe HaxoIuTh B pa3IMYHBIX HMCTOYHHKAX WHQPOPMALHNIO, HEOOXOIUMYIO ISt
pelIeHnss MaTeMaTHYeCKuX MpoOsieM, W TNpeACTaBiATh €€ B MOHATHOW Qopme; MpUHUMATH
pellieHre B yCIOBHIX HEMOTHOW U U30BITOYHOM, TOUHOM U BEPOSITHOCTHOW MH(OpMaLInK;

12) yveHue TmOHMMAaTh | KCIOJB30BaTh MAaTEMAaTHYECKHE CPEICTBA HATIISTHOCTH
(pUCYHKH, YEpTEXH, CXEMBI U JIp.) JUIsl WJUTIOCTPALlUU, UHTEPIPETAI[H, apTyMEHTAlIUH;

13) yMeHHe BBIIBUTATh TUIOTE3bl MpPU PEHICHUH YYEOHBIX 3aJad W OHUMATh
HEO0OXOUMOCTh UX MTPOBEPKU;

14) ymeHHe TPUMEHATh MHIYKTHUBHBIE M JIEAYKTHBHBIE CIIOCOOBI PacCyKACHUH, BUICTh
pa3IMyHble CTPaTEeTuy pelIeHMs 3a/1a4;



15) moHMMaHue CYIIHOCTH alTOPUTMHYECKHX NPEANUCAaHWA M yMEHHE JCeHCTBOBATh B
COOTBETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM;

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

17) yMeHHe MJIaHUPOBATh M OCYILECTBISITH JIESATEIBHOCTh, HAIPABICHHYIO HAa PELICHUEC
3ajlay MCCIIEeI0BATENbCKOIO XapaKTepa;

npeAMeTHbIE:

1) oBnaneHure 0a30BBIM MOHSATHUIHBIM alIIapaTOM MO OCHOBHBIM paslieiaM COJCp)KaHUs,
npeCcTaBieHue 00 OCHOBHBIX H3y4aeMbIX TOHATHAX (reoMeTpuyeckas ¢urypa, BEKTOD,
KOOPJIMHATbhI) KaK BXKHEHIIIMX MaTeMaTHUECKUX MOJIENSX, O3BOJISIFOIMX OMMCHIBATh U U3y4aTh
peasbHbIE IPOLIECCHI U SBJICHUS;

2) ymeHue paboTath € TEOMETPUYECKHM TEKCTOM (aHAIM3UPOBaTh, HW3BJICKATh
HEoO0X0auMyl0 HWHGPOpPMALKIO), TOYHO W TPAaMOTHO BBIPAKAaTh CBOM MBICIM B YCTHOM U
NUCbMEHHOW peuydn ¢ MPUMEHEHHMEM MaTeMaTUYeCKOM TEpPMUHOJIOIMM M  CHMBOJIMKH,
UCTIOJIb30BaTh PAa3NIMUHBIC S3bIKM MAaTEMAaTHKH, MPOBOIUTH KIACCH(PUKALNHU, JIOTHYECKUE
000CHOBaHHS, J10Ka3aTEeJIbCTBA MATEMATUYECKUX YTBEPIKICHHI;

3) oBJajJicHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMCHTAILHBIX BBIYMCIICHUIA,

4) oBlaJicHHE T'COMETPHUYCCKUM S3bIKOM, YMEHHE HCIOJb30BaTh €ro sl OMUCaHHS
IOPEIMETOB  OKPYXKAIOIIEro MHpa, pa3BUTHE NPOCTPAHCTBEHHBIX  MPEICTABICHUNA U
n300pa3uTeIbHBIX YMEHUI, IPUOOpEeTeHNEe HaBBIKOB T€OMETPHUECKUX ITOCTPOCHHUIA;

5) ycBOeHME CHCTEMATHYECKUX 3HAHHMU O IUIOCKUX (PUTypax M MX CBOWMCTBAX, a TAKXKE Ha
HarJSIIHOM YpPOBHE — O MPOCTEHHIMX MPOCTPAHCTBEHHBIX TeJax, YMEHHE IPUMEHATh
CHCTEMaTHUYECKHE 3HAHUS O HUX JJIS PEIICHUS TEOMETPUIECKUX M PAKTUIECKUX 3a/1a4;

6) yMeHHEe M3MEpATh [UIMHBI OTPE3KOB, BEIWYUHBI YIJIOB, UCIOJIB30BaTh (POPMYIIBI IS
HaXOXKJCHUS IEPUMETPOB, TUIOMIAIeH 1 00bEMOB T€OMETPHUECKUX DUTYD;

7) yMeHHE TPHUMEHSATh M3YUCHHBIC MOHSATHS, PE3yJbTAaThl, METO/ABI [UIS PEIICHUS 3a1ad
NPaKTUYECKOTO XapakTepa W 3afad M3 CMEXHBIX [TUCHUIUIMH C WCIOJBb30BaHUEM IIPH
HE00XO0/IMMOCTH CIIPAaBOYHBIX MaT€pPHAJIOB, KAIbKYJISATOPA, KOMIIBIOTEPA.

[Lnanupyemble pe3yJibTaThl H3YUeHHUsI Kypca reoMeTpuu B 7 — 9 Kkiaccax

I'eomerpuyeckue Gpurypsl

BrImyckHUK HayquTCS:

1) monb30BaThCs A3BIKOM FE€OMETPHU AJIsI OMIMCAHUS IPESAMETOB OKPYKAIOILIET0 MUPA U UX
B3aWMHOTO PACIIOJIOKECHHS;

2) pacrmo3HaBaTh M U300pa)kaTh HA YEPTEKAX U PUCYHKAX E€OMETPHUYCCKUE (PUTYPBI H HX
KOH(Urypauuu;

3) HaxOAWTH 3HAYCHUS JJIHMH JMHEHHBIX DJIEMEHTOB (DUIYp M UX OTHOLICHUS, TPAJTYyCHYIO
mepy yrioB ot 0 go 180°, mpumeHsisi ompeleneHus, CBOMCTBA W NpU3HAKU GUIYp U HX
3JIEMEHTOB, OTHOIIEHUS (QUryp (paBeHCTBO, MOJ00ME, CUMMETPHUH, MOBOPOT, MapayliedbHbIN
MIEepPEHOC);

4) onepHpoBaTh C HAYATbHBIMH MOHSATUSMH TPUTOHOMETPUH H BBIMOIHATH 3JIEMEHTAPHBIC
orepanuu HaJ QYHKIUSMH YTIIOB;

5) pemate 3agayM Ha JOKA3aTeNbCTBO, OMUPAsCh Ha HM3YYCHHBIC CBOIicTBA (Guryp H
OTHOIICHHWA MEXTy HUIMH U TIPUMEHSISI U3y4YE€HHBIE METOIbI JOKA3aTEIbCTB;

6) pemaTh HECIIOXKHBIE 3aJaydl Ha IIOCTPOCHHE, TNPHUMEHSSI OCHOBHBIC aITOPUTMBI
MIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS U JTMHEHKH;

7) pemiaTh MpocTeiIne MIaHMMETPHUUECKHE 33/1a41 B IPOCTPAHCTBE.

BBIITyCKHUK TOTYYUT BO3MOKHOCTD:

1) oBnajeTs MeTOAMM pelleHHs 3a/la4 Ha BBIYMCICHUS W JIOKa3aTeIbCTBA: METOJIOM OT
IPOTHBHOTO, METOZOM TIOAO0OHSI, METOJOM Iepedopa BaAPHAHTOB W METOJOM T€OMETPUYECKHX
MECT TOYEK;

2) pUOOPECTH OIBIT PUMEHEHHUS AITeOPANUECKOr0 M TPUTOHOMETPUIECKOTO armapara u
ujel ABIKEHMS IIPU PELICHUU TeOMETPUYECKHX 3a/1a4;



3) oBnameTh TPAJUIIMOHHON CXEMOM pElICHHUs 331a4 Ha OCTPOCHHUE C IOMOIIBIO IUPKYJIS
Y JIMHEWKU: aHAJIN3, IOCTPOEHHUE, 10KA3aTeIbCTBO U UCCIIEOBAHMUE;

4) Hay4uThCS PelIaTh 3aJ[a4d Ha TOCTPOSCHHE METOJIOM I'€OMETPUYECKOr0 MECTa TOYCK U
METO/I0M 110100H5;

5) npuoOpecTH OIBIT UCCICIOBAHHS CBOWCTB IUIAHUMETPHYECKHX (HUTYp C IOMOILIBIO
KOMIIbIOTEPHBIX [IPOIpaMM;

6) npuoOpecTd  OMBIT  BBIOJHEHUS MPOEKTOB 1o Temam:  «['eomerpuyeckue
npeoOpa3oBaHus Ha INIOCKOCTHY, «llocTpoeHue oTpe3KoB 1o Gpopmyier.

N3mepenne reoMeTpu4ecKMX BeTUYHH

BeinmyckHUK HayduTCs:

1)  ucmonb30BaTh CBOWMCTBA M3MEPEHHS UIUH, TUIOLIAJCH U YIJIOB IPU PEIICHUU 33/1a4
Ha HaxXOXJEHHUE JUIMHBI OTpe3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI JIyTM OKPYXHOCTH, I'paayCHOMN
MephI YIia; BBIYUCIATH JUIMHBI JTUMHEWHBIX 3JIEMEHTOB (DUTYp M MX YTIIbI, UCTIONB3YS (HOPMYJIbI
JUINHBI OKPY’KHOCTH U JUIMHBI IYTU OKPYKHOCTH, (hopMyJIbl IUIOaael puryp;

2)  BBIYHCIATH IUIOIIAAU TPEYrOJBHUKOB, MPSIMOYTOJbHHKOB, MapalIieorpaMMoB,
Tparenuii, KpyroB 1 CEKTOPOB;

3)  BBIYHCISTH JJIMHY OKPYKHOCTH, [UIMHY IyTH OKPY>KHOCTH;

4)  pemarth 33/1a4d Ha JOKA3aTELCTBO C UCIOIb30BAaHUEM (DOPMYIT JAJIMHBI OKPYKHOCTH
U JUTMHBI TyTH OKPY>KHOCTH, (OPMYII TUIOIIaAen Guryp;

5) pemare NpakTHYECKUE 3a/1aud, CBSI3aHHBIC C HAXOXKICHHUEM TICOMETPUYCCKUX
BEJIMYMH (MCIIONB3YS MPU HEOOXOJMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPE/ICTBA).

BbInyCKHUK MOTY4YUT BO3MOKHOCTD:

1)  BBMMCIATH IUIOMIAAN (DUTYP, COCTABICHHBIX U3 JIBYX WK 00Jee MPSMOYTOJIbHIKOB,
napaiesiorpaMMoB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

2)  BBIYMCIATH IUIOIIAJAA MHOTOYTOJIEHUKOB, UCIIONB3YsI OTHOIICHHS PAaBHOBEJIIMKOCTH U
PaBHOCOCTABJIEHHOCTH;

3) npuoOpecTH OMBIT MPUMECHEHHs aireOpanvyeckoro W TPUTOHOMETPUYECKOIO
anrnapara u uJeil IBMKEeHUs NpH peIieHUH 33]1a4 Ha BBIYMCIIEHUE MIJI0LIa/Ieil MHOTOYT OJIbHUKOB.

Koopaunarsi

BeimyckHUK HayduTCs:

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

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

BBIMyCKHUK MOTYYUT BO3MOKHOCTD:

3) oByaieTh KOOPAMHATHBIM METO/IOM PEIICHUS 33]1a4 Ha BHIYMCIICHHE U JIOKA3aTeIbCTBO;

4) mpuoOpeCTH OIBIT MUCIOJIB30BAHUS KOMITBIOTEPHBIX MPOrPaMM ISl aHaIH3a YacTHBIX
CJIy4aeB B3aUMHOT'O PACTIONOKEHHUSI OKPYKHOCTEH U TPSMBIX;

5) npuoOpecTH OMBIT BBIMOJHEHUS TPOSKTOB Ha TeMy «lIprMeHeHHe KOOpAWHATHOTO
METO/Ia IPY PEUICHNH 33/1a4 Ha BBIYHCIICHUE U JI0KA3aTEILCTBOY

BekTops!

BrImyckHUK HayduTCS:

1) onepupoBaTh ¢ BEKTOpaMH: HaXOAWUTh CYMMYy M Pa3sHOCTh JIBYX BEKTOPOB, 33JaHHBIX
Te€OMETPUYECKH, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHHUIO 3aJAaHHOTO BEKTOPa Ha YUCIIO;

2) HaXOIUTh JJIsl BEKTOPOB, 33aJaHHBIX KOOPIWHATAMH: JUIMHY BEKTOpA, KOOPIWHATHI
CYMMBI ¥ pa3HOCTH JIByX W 0oJiee BEKTOPOB, KOOPAMHATHI TPOM3BEACHUS BEKTOpa Ha YHUCIIO,
IOpUMEHSST TP HEOOXOJMMOCTH COYETaTeIbHbIN, NepeMECTUTENBHBIA U paclpeaeTuTeNbHbIN
3aKOHBI;

3) BBIUUCIATH CKAJSIPHOE MPOM3BEICHUE BEKTOPOB, HAXOAWUTH YroJl MEXIY BEKTOpaMH,
YCTaHABJIMBATH MIEPIICHIUKYISIPHOCTD TPSIMBIX.

BbINyCKHUK NOTYYUT BO3MOXKHOCTb:

4) oBJIaIeTh BEKTOPHBIM METOIOM JIJIsl PEIICHHUS 3a/1a4 Ha BBIYMCIICHUE U JIOKA3aTeNIbCTBO;



5) nproOpecTr ONBIT BHIMOJHEHUS MPOSKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO METO/a
IIPY PEIICHUN 3aa4 Ha BBIYUCIICHUE U T0KA3aTEIbCTBOY.

Harnsanas reomerpus

BhIycKHUMK Hay4HTCA:

1)  pacmo3HaBaTh Ha YepPTEKAX, PUCYHKAX, MOJCISIX U B OKPYXKAIOLIEM MHUPE TUIOCKHE U
IPOCTPaHCTBEHHBIE F'€OMETpUYECKHE (QUTYPHI;

2)  pacrmo3HaBaTh pPa3BEPTKU KyOa, MPSMOYTOJIBHOTO Mapajlielenunena, MpaBUIbHON
NUPAMUJIBI, HUIMHIPA U KOHYCA;

3)  ompenensaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (GUTYPHI JTHHEHHBIC pa3Mepbl caMoii
¢burypsl 1 Ha000pOT;

4)  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO Mapaieenune/a.

BBIITyCKHHK IOJyYUT BO3MOXKHOCTB:

1)  BBYHCIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (DUTYP, COCTABICHHBIX M3
IPSIMOYTOJIBHBIX NapaljIeICIUIIEIOB;

2) yruyOMTh W Pa3BUTh NPEACTABICHUS O MPOCTPAHCTBCHHBIX T'€OMETPUYCCKUX
durypax;

3)  IpUMEHSATH MOHATUE PA3BEPTKHU JJIS BBIMOJIHCHUS IPAKTUYCCKUX PACUETOB.

2. Cojaep:xxaHue y4eGHOIro nmpeamera

IIpocTreiimne reomerpuyeckue Gurypol

Touka, npsamas. OTpe3ok, ay4. Yroia. Buasl yrioB. CMexHble U BEPTUKAJIbHbIE YTJIbL.

buccextpuca yrna. Ilepecekarommecs u mnapajuieibHble npsimble. [lepneHaukymnspHble
npsimble.  [Ipu3Haku  mapaiienbHOCTH — npsiMbIX. CBOMCTBAa  MapajyIeNIbHBIX — IPSIMBIX.
[TepieHAuKYIIAp U HAKJIOHHAS K IPSIMOM.

MHoroyrojibHuKH

Tpeyronsuuku. Buisl TpeyronbHUKOB. Meauana, OuccekTpuca, BbICOTA, CPEAHSS TMHUS

TpeyroibHuka. IIpu3Haku paBeHCTBAa TpeyrojbHUKOB. CBOHCTBA M NpPHU3HAKU paB-
HOOe/peHHOro  TpeyrojbHuKa. CepenuHHBIA NepneHauKkyiassp orpe3ka. Cymma  yrios
TpeyrojibHuKa. BHemHue yriel TpeyroibHuka. HepaBeHcTBO TpeyrosbHuka. COOTHOIIEHUS
MEXy CTOPOHaMHU U yriamu TpeyroiasHuka. Teopema [Tudaropa.

[Tonobusie TpeyronbHuku. IlpusHaku momodus TpeyrodbHUKOB. TOUKM IepecedeHHs
MEANaH,

OHCCEKTpUC, BBICOT TPEYTOJbHUKA, CEPEIUHHBIX MEPIEHAUKYIISIPOB CTOPOH TPEYTOJIbHUKA.
CBoiicTBO OuCceKTpHChl TpeyroibHHKa. Teopema @aneca. MeTpuuyeckHe COOTHOIIEHUS B
IpSIMOYTOJIBHOM — TpeyrosibHuKe. CHHYC, KOCHMHYC, TaHI€HC, KOTAaH['€HC OCTpOro yria
MPsIMOYTOJIBHOTO TpeyrojbHuka U yriaoB or 0° go 180°. ®@opmynbl, CBS3BIBAIOIIME CHHYC,
KOCHUHYC, TaHI'€HC, KOTaHI'€HC OJIHOTO U TOro ke yria. Pemenue TpeyroinbHUKOB. Teopema
CHUHYCOB M TEOpPEMA KOCUHYCOB.

UYersipéxyronpuuku. [lapamnenorpamm. CBolicTBa U MpU3HAKU NapasuIeIorpaMma.

[TpsaMoyronbHUK, poMO, KBaJpaT, UX CBOMCTBa M mpu3Haku. Tpamenus. CpenHss IUHUS
Tpaneuuu u e€ CBOMCTBa.

MHoroyronsHUKHU. Beimykiiele MHOroyroiapHUKHA. CymMma yIiioB BBITYKIIOTO

MHOTOYrojbHUKa. [I[paBUIbHBIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTb 1 KpYr. 'eoMeTpHYecKue mocTpoeHnst

OKpy’>KHOCTb U KpPYT. DJIEMEHThI OKPY>KHOCTHU U Kpyra. LleHTpanbHble 1 BIHCAHHBIE YIJIBL.

KacarenbHass K OKpY)KHOCTM M €€ CBOWCTBAa. B3auMHOEe pacroyio)keHHe NpsIMOH U
okpyxHocTH. OnKcaHHas W BIHCAaHHAs OKPY)KHOCTH TpeyrosibHUKa. BrircaHHble U onucaHHbIE
4eThIPEXYTOJbHUKH, UX CBOMCTBA U NPU3HAKKU. BriMcaHHbIE ¥ ONMCAHHBIE MHOTOYT OJIbHUKH.

'eomerpuueckoe ™ecto Ttouek (I'MT). CepenuHHBII nNepneHANKYISp OTpe3ka u
OuccekTpuc

yria kak [MT.

['eomeTpryeckue NoCTpOeHUs HUPKYJIEM U TUHENKOW. OCHOBHBIE 33/]a4M HA TIOCTPOEHUE:!



MOCTPOEHUE yIia, PaBHOrO JAaHHOMY, IIOCTPOEHUE CEPEIMHHOIO MNEPHEHANKYIIIpa
JAHHOTO  OTpE3Ka, IIOCTPOCHHE MpPAMOW, MPOXOAANIEH 4Yepe3 JaHHYK TOYKy H
NEPICHIUKYISIPHOM JTaHHON MPSMOM, MOCTPOCHUE OMCCEKTPHCHl NaHHOro yria. IloctpoeHue
TPEYroJIbHUKA 110 3aJaHHbIM 351eMeHTaM. Meroa 'MT B 3aauax Ha HOCTpOEHHE.

HN3mepeHue reoMeTpu4ecKuX BeJTUYHH.

Jnuna orpeska. PaccTtosiHue Mexay AByMsl TOUKamMu. PaccTosiHue OT TOUKHU J0 MPSMOM.

Paccrossnue Mexny mnapamienbHbIMU OpsMbIMUA. [lepumerp MHOroyrosnsHuka. JljinHa
OKpYKHOCTH. J[TnHa nyru okpykKHOCTH. ['pagycHas mepa yria. BenuunHa BIIMCaHHOIO yria.

[TonsTHE IO MHOTOYTOJIbHKMKA. PaBHOBeIMKue (urypsl. HaxoxaeHue miomnaam

KBaJpara, NPSMOYIOJbHUKA, IapajulelorpaMMa, TpeyrojbHuKa, Tpaneuuu. llonsTue
ioniaau kpyra. [Inomans cekropa. OTHOIIEHUE TUIOIAIEH MOJOOHBIX UTYD.

JlekapTOBbI KOOPAMHATHI HA IJIOCKOCTH.

®opMyna pacCTOSTHUS MEXAYy JAByMs Toukamu. KoopauHaTel CepelMHbl OTpe3Ka.
YpaBHenue

¢burypsl. YpaBHEHUS! OKPYKHOCTH H MPSAMOM. YTIOBOU KOAPDUITUSHT MPSMOIA.

BexTopbl.

[Tonsitue BekTopa. Monyins (mynHa) BekTopa. PaBubie BekTopsl. KosumnHeapHbie BEKTOPHI.

Koopaunarsl BekTopa. CiokeHHE M BBIUMTAHHE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha
yucio. CkansipHoe Mpou3BeieHne BeKTopoB. KocuHyc yriia Mex1y IByMsl BEKTOpaMH.

I'eomeTpnuyeckue npeodpa3oBaHus.

[Tonsitre o mpeobOpazoBanuu Gurypsl. JBrmkenne Gurypsl. Bumasl IBHKEHUS GUTYPHIL:

napajuieabHbIN IEPEHOC, OCEBasi CAMMETPUS, LIEHTPaJIbHAs CUMMETpUs, IOBOPOT. PaBHbIE
¢urypsr. l'omoterus. [Togobue puryp.

DJ1eMeHTBhI JIOTUKH.

Onpenenenne. AKCHOMBI B TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCcTBO OT IPOTHBHOTO.

Teopema, obpatHas nanHoil. HeoOxomumoe W JocTaToyHOE YCIOBHs. YTOTpeOiieHue
JIOTUYECKHUX CBSI30K €CJIM TO TOTJIa ¥ TOJILKO TOT/Ia.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH.

N3 ucropuu reomerpun, «Havana» EBkinna. Mctopus naroro nocrynara EBkiua.

TpuronomeTpus — Hayka 00 H3MEpEHUU TPEYrodbHUKOB. llocTpoeHue mpaBUIBLHBIX
MHOroyrojabHukoB. Kak 3apogunace unes xoopaunat. H. U. Jlob6aueBckuii. JI. Diinep. Panec.
[Tudarop.

3. TemaTnuyeckoe NJIaHUPOBaHHE

Oco0eHHOCTBIO TEMaTHUYECKOTO IUIAHUPOBAHMS SIBISIETCS TO, YTO B HEM COJCPIKUTCS
OMHMCaHWE  BO3MOXKHBIX  BHJOB  JEATEIBHOCTH  y4JallUXCs B  MPOIECCe  YCBOCHUS
COOTBETCTBYIOIIETO COJEPKaHUS, HAMPABICHHBIX Ha JOCTH)KEHHUE TIOCTABJICHHBIX IIeJiel
00y4eHwusI.

B oCHOBHOE mNporpaMMHOE COJIep)KaHUE BKJIOYAIOTCS JIOMOJHHUTENbHBIE BOMPOCHI,
CIOCOOCTBYIOIINE PA3BUTUI0 MAaTEMAaTHUYECKOTO KPyro3opa, OCBOCHHIO Oojiee MPOJIBHHYTOTO
MaTeMaTHYeCKOTo armmapaTa, MaTeMaTHYeCKHX CcrhocoOHocTei. Pacmmpenue coaepxaHus
T€OMETPUUYECKOT0 00pa30BaHUsI B ATOM ciydae AT BO3MOKHOCTh CYIIECTBEHHO OOOTaTHUTh
Kpyr pemaeMbix 3ajad. J(omoJHHUTeNbHbIE BONPOCH B TEMATHYECKOM IJIAHUPOBAHUHU JaHbI B
KBaJpaTHBIX CKOOKax. [lepedeHn 3TUX BOIMPOCOB HOCUT PEKOMEHIATEIHHBIN XapaKTep.

I'eomerpus. 7 kiacc

Ne | Tema Conepxanue 5 . XapakTrepucTuka DopmbI
n/n y4eOHOro £ S | OCHOBHBIX BH/IOB | KOHTPOJISA
<
MaTepuaja E £ | 1eATeIbHOCTH YIeHUKA
S e
< X
1 IIpocreiimmue Touku u npsMsIe 15 IIpusooumy [IpUMEPBI | MaTeMaTu4
reomerpuuyeckue | OTpe3ok U €ro reOMETPUUECKUX (PUryp. €CKHe
(urypsi qmHa. Jlyd. Yrom. Onucvieams TOYKY, | JHUKTaHTBI;
U MX CBOMCTBA W3mepenue yrnos NPSIMYI0, OTPE30K, JIyY, | IPaKTHYECK




CmexHble u
BEPTUKAIbHBIE YTJIbI
[lepneniukynsipHbIe
npsiMble. AKCHOMBI
[ToBTOpEeHue u
CUCTEMAaTU3ALIUS
y4eOHOT0
Marepuaia

yTOJL

Dopmynuposamu.:
onpeoeneHus. PaBHBIX
OTPE3KOB, CepeIUHBI
OTpe3Ka, paccTosiHus

MEXIy JIBYMSA TOYKaMH,
JIOTIONIHUTENBHBIX  JIy4eid,
Pa3BEPHYTOTO yIila, paBHBIX
yIJI0B, OUCCEKTPHUCH yTIa,
CMCKHBIX W BCPTUKAJIBHBIX

VIJOB,  NEPECEKAOLIUXCs
MPSIMBIX,
NEPHEHANKYJIPHBIX

NpsIMBIX, NEPIEHIUKYIAPA,
HAKJIOHHOM, PAacCTOSHHS OT
TOYKH JI0 MPSAMOI;
ceolicmea:  PacloIOKEHUS
TOYEK Ha IIPSIMOH,
U3MEpPEHUs]  OTPE3KOB U
YIJIOB, CMEXKHBIX u
BEPTHUKAJIbHbBIX YTJIOB,
NEPHEHANKYJIIPHBIX
MPSIMBIX; OCHOBHOE
CBOWCTBO MPSIMOM.
Knaccugpuyuposamo yriepl.
Jlokazvleams: TEOPEMBI O
HEPECEKAIOINXCS TPSIMBIX,
O CBOHCTBAaX CMEXHBIX M
BEPTUKAIBbHBIX  YIJIOB, O
€IMHCTBEHHOCTH  IIPSIMOI,
NEPIEHIUKYISIPHON JTaHHOU
(cmywaif, Kkorgja  TOYKa
JISKUT Ha IAHHOW TIPSIMOIA ).
Haxooums nnmuHy oTpeska,
TpagyCHyl0O Mepy yria,
UCIIONB3Ysl  CBOMCTBA  MX
U3MEPEHMI.

H306pasxcams ¢ TOMOLIBIO
YepTEXHBIX HMHCTPYMEHTOB
reoMeTpuuecKkue  (QUrypsl:
OTpE30K, ayd, yroi,
CMEXHBIE U BEPTUKAJIBHBIC
yIibl, TEPHEHAUKYISPHbIE
MpsIMBIE, OTPE3KU U JIY4H.
Hoscnams, 4YTO  Takoe
aKcuoma, OIpeeIICHNUE.

Pewamo 3a7aun Ha
BBIYHCIICHHE u
JI0Ka3aTeIbCTBO,  MPOBOIS
HEOOXOIMMEIE
JIOKa3aTeIbHBIE

pacCcyXAcHHUsI

ne paboThl;
UHIAUBHUIYA
JbHBIE
3a/laHus;
CaMoCTOSITe
JTbHBIC
paboTHI;
3a4er;
KonTposbn
as  pabota
Ne 1




TpeyrojibHukun

PaBHbIE
TPEYTOJIbHUKHU.
Bricora, wMenmaHa,
ouccekTpuca
TPEYroJIbHUKA
IlepBbii M BTOpOU
MIPU3HAKU
paBeHCTBa
TPEYTrOJIbHUKOB
PaBHOOE1peHHBIN
TPEYTrOJIbHUK MU €ro
CBOMCTBA
[Ipuznaku
PaBHOOEAPEHHOTO
TPEYroJIbHUKA
Tpernii MIpU3HAK
paBeHCTBa
TPEYTrOJIbHUKOB
Teopemsbl
IToBTOpEHUE 51
CUCTEMAaTU3aLUs
y4eOHOro
Marepuaia

18

Onucwvieams CMBICT
TTOHSTHS «paBHBIC
Gburypsi». [TpuBoaUTH

MIpUMEpHI paBHBIX (pUryp.
H306pasxcams 1 HaXOAUTh
Ha pUCYHKaX
PaBHOCTOPOHHHUE,
paBHOOEIPEHHBIE,
IPSMOYTOJIbHBIE,
OCTPOYTOJIbHEIE,
TYHOYTOJIbHbIE
TPEYroJbHUKU " ux
JJIEMEHTBI.
Knaccugpuyuposamuo
TPEYroJbHUKHU 110 CTOPOHAM
U yrJiaMm.

Dopmynuposams:
onpeoeneHus:
OCTPOYTOJBHOTO,
TYIOYTOJIBHOTO,
IPSIMOYTOJIBHOTO,
paBHOOEPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO
TPEYrOJIbHHUKOB;
OUCCEKTPHUCHI, BBICOTHI,
MeIuaHbl  TPEYTrOJIbHUKA;
pPaBHBIX  TPEYroJbHUKOB;
CepeIMHHOTO
HNEepHeHIUKYIspa  OTPe3Ka;
MepUMeETpa TPEYTOJIbHUKA;
ceolicmea.

PaBHOOEAPEHHOTO
TPEYroJIbHHKA,
CepEeMHHOTO
NEepPHEHANKYIISIpa OTpe3Ka,
OCHOBHOTO CBOICTBA
pPaBEHCTBA TPEYTOJIbHUKOB;
NPUSHAKU. paBeHCTBa
TPEYrOJIbHUKOB,
PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.
/Jloka3vleams TEOPEMBI: O
€MHCTBEHHOCTU  TPSAMOH,
MEePIEHIUKYISIPHON JTaHHOU
(cmyuaif, korma — TOYKa
JICKUT BHE JTAHHOU
npsiMOM); TpU  TpHU3HaKa
pPaBEHCTBA TPEYTOJbHHUKOB;
MPU3HAKU
PaBHOOEAPEHHOTO

TPCYIrOJIbHUKA; TCOPEMLI O

MaTeMaTh4
ecKue
JUKTaHTBI;
MPAKTHIECK
ne paboThl;
UHIUBHUIYA
JbHBIE
3a/laHus;
CaMoCTOSITe
JTBHBIC
paboTHI;
3a4er;
KonTposnbu
as  pabora
Ne 2




CBOMCTBax CEpPEIMHHOTO
MEPIEHINKYIIAPA,
PaBHOOEAPEHHOTO u
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB.
Paszvscnams, dYTO  TaKoeE
Teopema, OITNCBLIBATH
CIPYKTYpPY TEOPEMBL.

OOBSICHATH, KAKYIO TEOPEMY
Ha3bIBAIOT oOpaTHOI
JaHHOH, B 4EM 3aKIIF0YaeTCs
METOJ JI0Ka3aTelnbCcTBa OT

npotuBHoro.  IlpuBoauTh
MpUMEPbl  UCIOJIb30BAHUS
3TOT0 METOJA.
Pemars 3a1a4u Ha
BBIYKCIICHUE u
JI0Ka3aTeNIbCTBO
MMapaaneabnsie | [lapamienbHbie 16 Pacnosznasamo Ha | mMareMaTtuy
npsimpie. Cymma | ipsimble yepTexax — HapajuiesIbHbIE | E€CKHE
YIJIOB [Ipuznaku npsiIMBbIE. JIUKTaHThI;
TPeyroJibHMKAa M1apaJuIeIbHOCTH N3oOpaxkarh ¢ MOMOIIBIO | MPAKTUYECK
MPSIMBIX JUHEHMKH U YroJIbHHUKa | ue paboThl;
CsaoiicTBa napasuiesibHbIE IPSIMBIE. WHIUBU]Tya
napajuieIbHbIX Onucvleamo VIIIbl, | JIbHBIE
MPSIMBIX 00pa3oBaHHbBIC IpY | 3aJaHHUs;
Cymma YIJI0B NIEPECEUCHUH JIBYX MPSAMBIX | CAMOCTOSTE
TPEYrOJIbHUKA CEKYILEH. JIbHBIE
[IpsiMoyTonbHBIM Dopmynuposamy: paboTHI;
TPEYTOJIbHUK onpeoeneHus. 3a4eT;
CaoiicTBa napauieIbHbIX npsMeiX, | KoHTponasH
MPSAMOYTOJIbHOTO paccTostHusA Mexay | a1 pabota
TPEYroJIbHUKA napajjieIbHbIMU TpsAMbIMH, | Ne 3

BHEIIIHETO yria
TPEYroJIbHUKA, THUIOTEHY3bI
U KaTeTa;

ceoucmea.;  TMapauIeIbHbIX
HPSMBIX; YIJIOB,
00pa30BaHHBIX npu
NIEPECEUCHUN
napajuieNbHbIX TPSMBIX
CeKyllel; CYMMBI  YJIOB
TPEYrOJIbHUKA;  BHELIHETO
yria TPEYrOJIbHUKA;
COOTHOLIEHUIN MEXKIY
CTOPOHaMH U yIJIaMH
TPEYTrOJIbHUKA;
MIPSIMOYTOJIBHOTO
TPEYroJbHUKA;  OCHOBHOE
CBOMCTBO  MapaJlIeJIbHbBIX
MPSIMBIX;

npusHaku. MnapajyICIIbHOCTHU




MPSIMBIX, paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
/Jlokazvlieamy: TEOPEMBI O

CBOMCTBAaX  IapajuleNIbHbIX
IpsIMBIX, O CyMME YIJIOB
TPEYroJIbHUKA, O BHELIHEM

yrie TPEYTrOJIbHHKA,
HEPAaBEHCTBO TPEYroOJIbHUKA,
TEOpEMBl O  CpPaBHEHUU
CTOPOH u YIJIOB

TPEYrOJIbHUKA, TEOPEMBI O
CBOWCTBAX MPsIMOYTOJIbHOIO

TPEYroJIbHUKA,  MPU3HAKU
napajuieIbHbIX MPSIMBIX,
paBEHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB.
Pewams 3a71a4u Ha
BBIYHCIICHHE u
JI0Ka3aTeJIbCTBO
OxkpyxHoctb U | ['eomerpuueckoe 15 loscuams,  4YTO  Takoe | mMareMarTuy
KpYT. MECTO TOYEK. 3aJlaya  Ha  IOCTPOEHHE; | €CKHE
I'eomerpuueckue | OKpyKHOCTb U KpYyT F€OMETPUUECKOE MECTO | JUKTAHTBHI;
NOCTPOCHUA Hexkotopsie touek (I'MT). IlpuBoguTh | mpakTUYECK
CBOICTBa MIPUMEPHI I'MT. | ue paboThI;
OKPY’KHOCTH. H306pasxcams Ha pUCYHKAX | MHAUBUIYA
Kacarenbnas K OKPY>KHOCTh u e€ | JbHBIC
OKPYKHOCTH 9JIEMEHTHI, KacaTelbHYIO0 K | 3aJaHUS;
Onucannas u OKPYKHOCTH; OKPYKHOCTb, | CAMOCTOSITE
BIHMCaHHAs BIMHUCAHHYIO B TPEYTOJIbHUK, | JIbHBIE
OKPY>KHOCTH U OKPY)KHOCTH, OIMUCAHHYIO | paboThI;
TpEeyrojabHUKa okoso Hero. OnuckIBaTh | 3ayerT;
3anauun Ha B3aUMHOE  pacnojiokeHue | KoHTponbH
MMOCTPOCHUE OKPYKHOCTH U NPSMOIA. as pabora
Meron Dopmynuposams. Ne 4
F€OMETPUUYECKHUX onpeoeieHus; OKPYKHOCTH,
MecCT TOYEK Kpyra, HUX  DJEMEHTOB;
B 3aJa4ax Ha KacaTenbHOU K
MIOCTPOEHHE OKPY>KHOCTH; OKPY>KHOCTH,
[ToBTOpEHUE 51 ONMCaHHOU OKOJIO
CUCTEeMaTU3alUs TPEYroJIbHUKA, u
y4eOHOTro OKPY’KHOCTH, BIIMCAHHOW B
Martepuana TPEYTOJIbHUK;  CBOUCMEA:.
CEpEIUHHOTO
nepneHauKymsipa kak I'MT;
OWCCEeKTpUCHI ~ yIiia  Kak
I'MT; KacaTeIbHOU

K OKPY)XXHOCTH;, AUaMCTpa U
XOpAbl; TOUKHU MEPECCUCHUA

CEPEIUHHBIX
MEPIEHIUKYISIPOB  CTOPOH
TPEYTOJIbHUKA, TOUKH




nepecevyeHus:  OMCCEKTpHUC
YIJIOB TPEYrOJIbHUKA;
NPU3HAKU KACATEIbHOM.
Jlokaszvieams: TEOPEMBI O
CepEeIMHHOM

MIePIICHIUKYIISIPE u
OuccekTpuce  yria  Kak
I'MT; 0 CBOMCTBaxX
KacaTeJIbHOM; 00

OKpPY>KHOCTH,  BIMCaHHOU
B TPEYrOJIbHUK, ONUCAHHOMN
OKOJIO TPEYTOJIbHHKA;
IPU3HAKHU KacaTeIbHOM.

Pewams oCcHOBHBIE 3a7a4u

Ha IIOCTPOCHUE:!
IIOCTPOCHHUE YIJIA, PaBHOIO
JAaHHOMY; IIOCTPOCHHE
CEPEIUHHOTO

NEPIEHAUKYJIpA  JaHHOTO
OTpE3Ka, IIOCTPOCHHUE
IPSIMOM, IPOXOIAIIEN Yepe3
JaHHYIO TOUYKY U
NEPIEHANKYJIIPHON JaHHON
IPSIMON; IIOCTPOCHHE
O CCEKTPHUCHI JTAHHOT'O
yria; IIOCTPOCHHE

TPEYroJibHUKa TI0  JBYM
CTOPOHAM M YIJIy MEXIy
HUMHU; TIO CTOPOHE U JBYM
NpUWIESKALUM K HEW yriam.
Pemars 3a71a4n Ha
noctpoeHue Merogom 'MT.
Cmpoumsb TpPEyrOJbHUK TIO
TPEM CTOPOHAM.

Pewamy 3a7a4u Ha
BBIYHCIICHUE,
JI0Ka3aTeJIbCTBO
Y TIOCTPOEHUE
5 O0o0menune YupaxxkHeHus KonTponbu
/| MIOBTOPEHUS Kypca 7 as paborta
cUCTeMaTHU3auMs | Kjacca Ne 5
3HAHUM
yUyalmxcs
8 kiace
Ne| Tema Coaepixanue - XapakrepucTuka Dopmbl
y4eOHOro g 2| oOCHOBHBIX BU/IOB | KOHTPOJISI
n MaTepHaJia £ 2| mesarenbHOCTH
/ 3 : yYeHHKa
I < /&
YerpIpéxyroJbHUKU | YeThIpEXyronbHUK u | 26 Tosicnams, 9TO Takoe | MaTeMaTHYECKHE
€ro AJIEMEHTHI YETBIPEXYTOJIbHUK. TVKTAHTHI;
[Tapannenorpamm. OnuceIBaTh DJIEMEHTHI | MPAKTUYECKUE




CaoiicTBa
napajierorpamma
[Ipuznaku
napajiesorpamMmma
[IpsimoyronbHUK
Pom6
Ksanpar
Cpenusis
TPEYroJIbHUKA
Tpaneuus
LlenTpanbHbie
Y BIICAHHBIE YTJIbI
Bnucannsie u
ONHUCaHHBIC
YETBIPEXYTOJIbHUKU

JIMHUA

YeTBIPEXYTOJILHUKA.
Pacnosznasamoe
BBIITYKJIbIE u
HEBBIITYKJIbIC
YETBIPEXYTOJIbHUKU.
Uszobpasxcamo "
HaXOJIUTh HA PUCYHKaX
YETBIPEXYTOJIBHUKU
pa3HBIX BHJIOB MU HX
JJIEMEHTHI.
Dopmynuposams:
onpeoeneHus:
napajuienorpamma,
BBICOTHI
napajuienaorpamma;
MPSIMOYTOJIbHUKA,
pomb0a, KBaJpara;
cpeaHen JIMHUHA
TPEYTrOJIbHUKA;
Tpaneuuu,
Tparenuu, cpeaHen
JUHUU Tpaneuuu;
LEHTPaJIbHOTO yriaa
OKPYKHOCTH,
BIIMCAHHOTO yriaa
OKPY>KHOCTH;
BIIMCAHHOTO u
OMMCAaHHOTO
YEeTBIPEX YT OJIbHUKA;
ceolicmea.
rapajuiesorpaMmma,
NPsIMOYTOJIbHUKA,
pomba, KBajpara,
CpeIHUX JIMHUHA
TpeyrojabHUKa

U Tpamneuu,
BIHCAHHOTO yria,
BIIMCAHHOTO u
OIMCAaHHOTO
YEThIPEXYTOJIbHUKA;
NPUZHAKU.
napajienaorpamma,
MPSIMOYTOJIbHUKA,
pom0Oa, BIHCAHHOTO H
OIMCAaHHOTO
YETBIPEXYTOJIbHUKA.
Joxazvieams: TEOPEMBI
0 CyMMe YTJI0B
YETBIPEXYrOJIbHUKA, O
IpaxyCHOU Mepe
BIIMCAaHHOTO yIja, O
CBOMCTBAx "

BBICOTBHI

paboTHI;
WHAWBUIyalIbHbIC
3a/laHus;
CaMOCTOSITEIIbHBIE
paboTHI;

3a4er;
KonTtponbHas
pabora Ne 1, 2




MIPU3HAKaxX
napajuiesnorpamma,
IPSIMOYTOJIBHHKA,
pom0Oa, BIUCAHHOTO H
OIMCAaHHOTO
YETBIPEXYTOJIbHUKA.
Ilpumensmo
U3Y4YECHHbIE
olpezeieHus,
CBOMCTBA U NPU3HAKU K
PELICHHUIO 3a/1a4

IMoxooue Teopema  ®aneca. | 12 Dopmynuposams. MaTeMaTUYeCKHe
TPeyrojbHUKOB Teopema 0 onpeodeneHue JTUKTaHThI;
MIPONOPIUOHATBHBIX MOA00HBIX MPaKTUYECKUE
OTpe3Kax TPEYrOJIbHUKOB; paboThI;
[TomoGHbIe ceoticmea: MeJuaH | WHIMBUyaJIbHbIC
TPEYroJIbHUKU TPEYroJIbHUKA, 3a/1aHUS;
[TepBsrit MPU3HAK OMCCEKTPUCHI CaMOCTOSITEIbHBIE
moao0us TPEeYroJbHUKA, paboTHI;
TPEYrOJIbHUKOB NEPECEKAIOIINXCS 3ayerT;
Bropoit u Tperuii XOpz, kacateiapHoU | KoHTponbHas
MPU3HAKKA ~ TI0JI00US U CEKYIICH; paborta Ne 3
TPEYrOJIbHUKOB NPU3HAKU noxoous
TPEYTrOJIbHUKOB.
[Hoxazvieamo:
meopemvl: Daneca, o
IPONOPIUOHAIBHBIX
OTpe3Kax, O CBOMCTBax
MEJUaH TPEYroJIbHUKA,
OMCCEKTPUCHI
TPEYrOJIbHUKA;
ceolicmea.
NepPEeCEeKaAIIINXCA
XOpZ, KacaTeJIbHOU
U CEKYILEH;
NPU3HAKU mogooust
TPEYTrOJIbHUKOB.
Ipumensamo
M3y4YEHHBIE
olpeseeHus,
CBOMCTBA M NPU3HAKH K
PELICHUIO 3a/1a4
Pemenue Merpuueckue 15 Dopmynuposamn. MaTeMaTUYECKUE
NPSAMOYT0JbHBIX COOTHOILIEHUS onpedeneHusi. CUHYCA, | JNHUKTAHTBHI;
TPEyroJibHMKOB B NIPSIMOYTOJIbHOM KOCHHYCA, TAaHIEHCa, | MPAKTUYECKUE
TPEYTroJbHHUKE KOTaHI'€HCa  OCTPOro | paboThl;
Teopema [Tudaropa yria MOpsSMOYTOJbHOTO | WHJMBHUIyaJIbHbIE
Tpuronomerpuuecku TPEYTroJbHUKA; 3a/laHus;
€ (YHKIHU OCTPOro ceoticmea: CaMOCTOSITENIbHBIE
yria BBIPAXKAOIINE paboTHI;
MPSIMOYTOJIBHOTO METpPUYECKHUE 3a4er;
TpeyrojabHUKa COOTHOIIEHUS B | KonTponpHas




Pemenne MPSIMOYTOJIBHOM pabora Ne 4, 5
MPSIMOYTOJIBHBIX TPEYTOIbHHUKE u
TPEYrOJIbHUKOB COOTHOIICHUSI  MEXIY
CTOpOHAMU 31
3HAYEHUSIMU
TPUTOHOMETPHUCCKUX
byHKIHIT B
MPSIMOYTOJIBHOM
TPEYrOJIbHUKE.
3anucvieame
TPUTOHOMETPUYECCKHE
(dbopmybI,
BBIPKAIOIINE  CBS3h
MEXITY
TPUTOHOMETPUIECCKUMU
(YHKIIUSIMU  OJTHOTO U
TOT0 K€ OCTPOTO yria.
Pewamo
PSIMOYTOJIbHBIE
TPEYTOJIbHUKHU.
Jlokazvlieams.
meopemy o
METPUYCCKUX
COOTHOIIEHUSIX B
PSIMOYTOJIBHOM
TPEeyroJbHHKE,
teopemy [lucdaropa;
Gopmynsi,
CBS3BIBAIOIIME CHUHYC,
KOCHHYC, TaHTEHC,
KOTAHT'€HC OJHOI0 H
TOTO € OCTPOro YrIia.
Bvisooums  ocHOBHOE
TPUTOHOMETPUUECKOE
TOXKJIECTBO M 3HAYCHUS
CUHYycCa, KOCHHYCA,
TaHI'CHCA M KOTaHI'CHCA
st yrinoB  30°, 45°,
60°. Ipumensmo
U3Y4YEHHbBIE
OTpeIeTICHUS, TEOPEMBI
1 GopMyIIbl K
peIIeHuIo 3a/1a4
MHOroyroJibHuKH. MHOroyrojasHUKH 12 Ilosacuams, 49TO Takoe | MaTeMaTHYECKHE
Ilnomann IlonsaTHe mIomanu IUIOIIAAh JIUKTAHTEL;
MHOT0YT0JIbHUKA MHOTOYTOJFHUKA. MHOTOYTOJIbHUKA. MPAKTUIECKHE
IImomans OnuceiBaTh paboTHI;
MPSMOYTOJIbHUKA MHOTOYTOJIBHUK,  €r0 | WHANBUAYyaJIbHBIE
IInomans 9JIEMEHTHI, BBIMYKJIBIC | 3aJaHUS;
napasienorpaMmma U HEBBIMYKIIBIE | CAMOCTOSITEIbHbBIE
[Tnomane MHOT'OYTOJIbHUKH. paboTHI;
TpEeyroJabHUKA N306paxaTh U | 3a4eT;




[Lnomans Tpaneunun

HaxOJWUTh Ha PUCYHKAX
MHOTOYTOJIBHUK M €ro
3JIEMEHTBH;
MHOT'OYTOJIbHUK,
BIIMCAHHBIN

B OKPY>KHOCTb, u
MHOT'OYTOJIbHUK,
OIMCAHHBIN OKOJI0
OKPY’KHOCTH.
Dopmynuposamy:
onpeoeeHus:
BIMCAHHOTO u
ONMCAaHHOTO
MHOT'OYTOJIbHUKA,
IIOLIAIN
MHOT'OYTOJIbHUKA,
PaBHOBEITUKHX
MHOTOYTOJIbHUKOB;
OCHOBHblE — CBOliCMEA
II0IIAAN
MHOTOYTOJIbHHUKA.
Jlokaszvleams. TEOPEMBI
0 CyMMe YTJIOB
BBIITYKJIOTO n-
yrojibHHUKa, IUIOUIa1u
PsIMOYTOJIbHUKA,
oA u
TPEYroJIbHHKA,
IUIOIIAIU TpaIeLyu.
Ipumensamo
M3y4YEHHBIE
ONpeIEICHUS, TEOPEMBI
1 GopMyJIbI K
PELICHUIO 3a/1a4

KonTponbnas
pabota Ne 6

IloBTOpPEHME

U CUCTEMaTUu3alnusa
yqeﬁﬂoro MaTepuaJia

YnpaxxHeHus I
MOBTOPEHMS Kypca 8
KJracca

KonTponbHas
pabota Ne 7

9 kaacc

Ne
n/n

Tema

Conepxanue
y4eOHOro
MaTepuaja

Koauuect
BO 4aCOB

XapakrepucTuka
OCHOBHBIX BU/I0B
AEATEILHOCTH
YYCHHUKA

DopMbl
KOHTPOJIA

Pemrenne

TPeyroJibHUKOB

Cunyc, KOCHHYC,
TAHT'€HC M KOTaHI€HC
yrma ot 0 10 180°
Teopema KOCHHYCOB
TeopeMma cuHycoOB
Pemenne
TPEYrOJIbHUKOB
DopMmybl TS
HaXO0XJACHHUS

-
\'

Dopmynuposamy:
onpeodeneHus: CHUHYCA,
KOCHHYCa, TAaHIEHCa,
KOTaHTE€HCa yrjia OT 0
10 1807

c60licmeo CBSI3W JJIIUH
JIMaroHajel M CTOPOH
napasienorpaMmma.
Dopmynuposamo u

MaTeMaTHyec
KHe
JIMKTaHTBHI,

MPaKTUYECKHE

paboThI;

WHIUBHUIyalTb
HBIC 33]JaHUS;
CaMOCTOSTEIh
HbIE pabOTHI;




IJI0LIAAN pPa3bACHATH OCHOBHOE | 3ayerT;
TPEYroJibHUKA TPUTOHOMETPUUECKOE Kontponbnas
TOXKIECTBO. paborta Ne 1
Bprunciate  3HaueHUE
TPUTOHOMETPHUUECKOMN
¢byHKIMKM ~ yrma 1o
3HAYEHUIO OJHOW U3
ero 3aJIaHHBIX
byHKIMA.
Dopmynuposamso u
JI0Ka3bIBaThb TEOPEMBI:
CUHYCOB, KOCHHYCOB,
CIIEJICTBUSI U3 TEOPEMBI
KOCHUHYCOB U CHHYCOB,
0 IO
OIMCAaHHOTO
MHOTOYTOJIbHHKA.
3anucvieamo u
JI0Ka3bIBaTh (HOPMYJIBI
TUTST HaXO0XACHUS
oA u
TPEeYroJabHUKA,
paanycoB BIIUCAHHOW U
ONMCaHHOU
OKPY>KHOCTEHN
TPEeyroJIbHHKA.
Ipumensmo
U3yYCHHBIE
olpesieNIeHus], TEOPEMBbI
1 GopMyIibl K
pELIeHHUIO 3a/1a4
IIpaBuabHBIE [IpaBunpHbIE 10 Ilosacuams, 4TO TAaKOE | MaTeMaTH4eC
MHOTOYTOJIbHUKH | MHOTOYTOJIbBHUKH U LHEHTP U IEHTPAJIbHBIN | KHE
UX CBOWCTBa yToma MPaBUIILHOTO | JUKTAHTHI;
JlnuHa OKpY>KHOCTH. MHOT'OYTOJIbHUKA, MPaKTUYECKHE
[Inomane kpyra CEKTOp W  CETrMEHT | paboThl;
Kpyra. WHIUBU]IyaJTb
Dopmynuposamu: HBIE 3aJ]aHUs;
onpeodeneHue CaMOCTOSITEIb
PaBUIBLHOTO HbIE PabOTHI;
MHOTOYTOJIbHUKA; 3ayer;
ceoticmea KonTponbHas
MIPaBHJILHOTO pabota Ne 2
MHOT'OYTOJIbHHUKA.
Jloxazvieams CBOWCTBA
MIPaBUIIbHBIX
MHOTOYTOJILHUKOB.
3anucvieamo u

pa3bACHATH  HOPMYJIBI
JUIMHBI  OKPY>KHOCTH,
TIJTOIIAINA KpyTa.

3anucvieamo u




JIOKa3bIBaTh (POPMYIIBI
JUTMHBL AYTH, TJI0IIAIN
ceKTopa, popmybl s
HaxO0XJICHUS PaJNYCOB
BIIMCAHHOU u
ONMCaHHOU
OKPY>KHOCTEH
MPaBUIILHOTO
MHOT'OYTOJIbHHUKA.
Cmpoumsb ¢ TIOMOIIBIO
HUPKYJISI W JIMHEUKHU
MPaBUIIbHBIE
TPEYTOJIbHUK,
YETBIPEXYTOJIbHUK,
HIECTUYTOJIbHUK.
Ipumensamo
U3Y4YCHHBIE
OIpesieNIeHuUs], TEOPEMBbI
1 GopMyJIbl K
PELICHUIO 3a/1a4

JexapToBbl Paccrossane  mexny | 12 Onucvieams MaTeMaTu4yec
KOOPIAMHATBHI  HA | IByMS TOYKaMu C IPSIMOYTOJIBHYIO KHe
ILUIOCKOCTH 3a/laHHBIMU CUCTEMY KOOpAMHAT. JUKTaHTBI,
KOOpJIUHATaMH. Dopmynuposams.: IIPaKTUYECKHE
Koopaunats! oIpezeyIeHne paloThI;
CepeHbI OTpE3Ka ypaBHEHHS  (QUTYpHI, | HHIUBUAYAIb
VYpaBHeHue (Urypsl. Heo0Xxoaumoe U | HbIE 3aJaHUS;
VYpaBHeHue JIOCTaTOYHOE YCJIOBHUS | CaMOCTOSITEINb
OKPY>KHOCTH HapajieNbHOCTH JIBYX | Hble palboThI;
YpaBHeHue npamoit NPSIMBIX. 3anuceigéams | 3a4eT;
VYriosoii U nokaspiBaTh | KoHTpOsbHAs
kod(purment dbopmynel  pacctosiHUs | padoTta Ne 3
psIMON MEXIY JIBYMs
TOYKAMM, KOOpIHMHAT
CEpeIUHBI OTPE3KA.
Bvigooums ypaBHeHUE
OKPY>KHOCTH,  oO1iee
YPaBHEHHE  MPSIMOH,
YpaBHEHUE TIPSIMOU ¢
YTJIOBBIM
K03 HULIHEHTOM.
Hoxa3zvieams
HeoOxouMoe u
JIOCTaTOYHOE YCIIOBHE
MapajuleIbHOCTH  IBYX
npsamelx.  [lpumenamo
W3Y4YEeHHbIE
OIIpEACIEHUS, TEOPEMBI
1 GopMyIIbI K
PELICHHUIO 3a/1a4
BekTopsl ITonsaTHE BEekTOpa 15 Onucvigamv  TIOHATUS | MaTeMaTHYeC
Koopaunatsl BekTopa BEKTOPHBIX U | Kue




Cnoxenue u
BBIYMTAHUE BEKTOPOB
YMHOXXEHUE BEKTOpa
Ha YUCJIO0

CxangpHoe
MIPOU3BEJICHUE
BEKTOPOB

CKJIAPHBIX  BEJIHUYMH.
NnnmroctpupoBarts
IIOHSATHE BEKTOPA.
Dopmynuposamy:
onpeodeneHus. MOIYJs
BEKTOpA,
KOJIJTMHEAPHBIX
BEKTOPOB, PaBHBIX
BEKTOPOB, KOOPJMHAT
BEKTOpa, CYMMBI
BEKTOPOB,  Pa3HOCTHU
BEKTOPOB,
IPOTUBOMOIOXKHBIX
BEKTOPOB, YMHOXCHUS
BEKTOpa Ha  YHCJIO,
CKaJISIPHOTO
IPOU3BEACHUS
BEKTOPOB;

ceoticmea: PpaBHBIX
BEKTOPOB, KOOPJMHAT
PaBHBIX BEKTOPOB,
CIIO)KEHUSI  BEKTOPOB,
KOOpAMHAT  BEKTOpa
CyMMBI M  BEKTOpa
pasHocTH IBYX
BEKTOPOB,
KOJUIMHEApHbIX
BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha  YHUCJO,
CKaJIIPHOTO
MPOU3BEACHUST  JIBYX
BEKTOPOB,
MePIICHAUKYIISIPHBIX
BEKTOPOB.
/Jloka3zvleams TEOPEMBI:
0 HaXO0XKJICHUN
KOOpJIUHAT BEKTOpa, O
KOOpJMHATAaX CYMMBI U
Pa3HOCTU BEKTOPOB, 00
yCIOBUHU
KOJUIMHEAPHOCTH JIBYX
BEKTOPOB,

0 HAXOXXJICHUU
CKaJIIPHOTO
MPOU3BEACHUST  JIBYX
BEKTOPOB, 00 YCIOBUHU
MEPIICHUKYIISIPHOCTH.
Haxooums ~ KOCHHYC
yriia MEeXIy —OBYMs
BEKTOpPaMH.
Ilpumensamo
U3y4eHHbIE

JTUKTaHTBI;
MPAKTUIECKHE
paboTHI;
WHWBUIyaTb
HBIE 3a/IaHUs;
CaMOCTOSITENb
HBIE pabOTHI;
3a4er;
KonTtponbHas
pabota Ne 4




OIIpeIeTICHNUS, TEOPEMBI
1 GOpMYIIbI K
PELICHUIO 3a/1a4

I'eomeTpuueckue
npeoodpazoBaHus

JBr>xeHue
(mepemereHue)
¢burypsi.
[TapannenbHbIi
nepenoc. OceBasgs u
LEHTpaJbHas
cumMerpuu. IToBopor
T'omorerusa. IloxoOue

(uryp

11

IIpusooums 1ipuUMEpHI
npeoOpa3oBaHMs
¢buryp. OnuceiBaTh
npeoOpa3oBaHMs
¢buryp: mapanienbHbIN
HepEeHoc, oceBas
CUMMETPUS,
HEHTpaIbHas
CUMMETpHs, TOBOPOT,
TOMOTETHSI, T0A00HE.
Dopmynuposamy:
onpeoeneHus:
JIBUKCHHSI,
¢uryp;
CUMMETPUIHBIX
OTHOCHUTEIIbHO TPSIMOM;
TOYEK, CHMMETPUYHBIX
OTHOCHUTEIIbHO TOYKH;
(buUrypsl, UMEIONICH OCh
CUMMETpUHU;  (UTYPBHI,
MMEIOIIEeH LICHTD
CUMMETPHUU; TOJOOHBIX
¢buryp; ceoticmea:
JIBUKCHHUSI,
napayiebHOTO
nepeHoca,
CUMMETPHH,
LEHTPAJILHOU
CUMMETPHUH, TTOBOPOTA,
TOMOTETHH.
/Jloka3zvleams T€OPEMBI:
0 CBOMCTBAax
napasuieTbHOTO
nepeHoca,
CUMMETpHH,
LEHTPATbHOMN
CUMMETPUH, MOBOPOTA,
TOMOTETUH, 00
OTHONICHUHU TUTOIIaeH
MO00HBIX
TPEYTOIHHUKOB.
Ilpumensmo
W3Y4YCHHBIE
OTIpeIeIICHUS], TEOPEMBI
1 GOpMYIIbI K
peIIeHHIO 3a/1a4

PaBHBIX
TOYEK,

0CeBOH

oceBOH

Konrtposbnas
pabora Ne 5

IloBTOpPEHME
U CUCTeMaTH3auus
y4e0HOro

YnpaxxaeHus IS
MOBTOPEHUST Kypca 9
KJracca

Kontponbnas
pabota Ne 6




| MmaTepnana | | | |

Y4eOHo-MeTOoAMYECKOEe H MATEPHAIBLHO-TEXHUYECKOe o0eceyeHue
OcHamienue mporecca 0OydeHUsT MaTeMaTUKEe 00eCIeurBacTCsi OMOIMOTEYHBIM (DOHJIOM,
MEYaTHBIMU MTOCOOUSIMHU, a TaKKe MH()OPMALIMOHHO-KOMMYHUKATUBHBIMU CPEACTBAMHU, SKPAHHO-
3BYKOBBIMU TPHOOpaMU, TEXHHYECKUMHU CPEACTBAMU OOYYCHHsSI, YYCOHO-TIPAKTHUECKUM H
71a00paTOPHBIM 000PYIOBAHUEM.
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Mepsnsik, B.b. ITononckuii, M.C. fAxup. - M: Benrtana-I'pa,2017.
2. T'eomerpus: 7 knacc: OUAAKTHUECKHE MaTepUalbl: COOPHUK 3a7ad U KOHTPOJIbHBIX

pabot/ A.I'. Mep3zisik, B.b. [Tononckuii, M.C. Skup. - M: Benrana-I"pa¢,2017.

3. T'eomerpus: 7 knacc: padouue terpaau Nel,2/ A.T'. Mepansik, B.b. [Tonouckuii, M.C.
SAxup. - M: Benrana-I'pa,2017.

4. Teomerpus: 7 wmacc: merommdeckoe mnocoome/E.B. Bymnko, A.I'. Mep3mik, B.Bb.
[Tononckuit, M.C. fxup. - M: Benrana-I'pad,2017.

5. ['eometpus: 8 kiacc: ydyeOHUK JUIsl ydamiuxcs oOmieoOpasoBarenbHbIX mkon/ A.l.
Mepainsk, B.b. ITonouckuii, M.C. fAxup. - M: Benrtana-I'pa,2017.

6. T'eomerpus: 8 kiacc: OUAAKTHUYECKHE MaTepUaNbl: COOPHUK 3a7ad4 M KOHTPOJbHBIX
pabot/ A.T'. Mep3nsk, B.b. [Tononckuit, M.C. Sxup. - M: Benrana-I"pad,2013.

7. Teomerpus: 8 kiacc: pabouue terpaau Nel,2/ A.I'. Mep3sk, B.b. [Tononckuii, M.C.
SAxup. - M: Benrana-I'pa,2013.

8. T'eomerpus: 8 xmacc: meromumdeckoe mocodbue/E.B. Bymnko, A.I'. Mep3msik, B.Bb.
[Tonouckuit, M.C. Skup. - M: Benrana-I'pad,2013.

9. ['eometpus: 9 kiacc: ydyeOHUK JUIsl ydamiuxcs oOuieoOpasoBarenbHbIX mkon/ A.l.
Mep3insk, B.b. ITononckuii, M.C. fAxup. - M: Benrtana-I'pad,2014.

10. Teomerpusi: 9 knacc: AMIAKTUYECKHUE MaTepHalbl: COOPHHUK 3a/1a4 U KOHTPOIBHBIX
pabot1/ A.I'. Mep3isik, B.b. ITononckuii, M.C. Sxup. - M: Benrana-I'pa¢,2014.

11. Teomerpus: 9 knacc: padoune terpaau Nel,2/ A.I'. Mep3nsxk, B.b. [Tononckuii, M.C.
Sxup. - M: Benrana-I'pad,2014.

12. Teomerpus: 9 xmacc: merogumueckoe mocobue/E.B. Bymko, A.I'. Mepsnsik, B.b.
[Tonouckuit, M.C. fkup. - M: Benrana-I'pad,2014.

Texnuueckue cpeocmea 00yueHus:

1. KoMnbroTep ¢ BBIXOAOM B HHTEPHET.
2. DKpaH WM TEIEBU30P.

3. MynpTUMEAMANIPOEKTOP.

Yueono-npaxkmuueckoe u yueono-nabopamopnoe ooopyoosanue

1. ducku ¢ D0P.

2. HaGops! «HacTu nenoro Ha kpyre», «IIpocteie 1podu».

3. HabGopsl reomMeTpruecKuX TeI (IeMOHCTPAITMOHHBIN M Pa3aaTOUHBIN).

4. Habop reomeTprueckux GuUryp (1€MOHCTPAIIMOHHBIN U pa3gaTOYHBIN).

5. KomrmiekT 4epTéXHBIX WHCTPYMEHTOB (KITACCHBIX M JIMYHBIX): JIMHEHKA, TPAHCIIOPTHUD,
yronbHuK (30°, 60°), yronbauk (45°, 45°), HTUPKYIIb.

6. Jlocka MaraHuTHasi ¢ KOOPJAMHATHON CETKOM.

Ileuamnuwie nocoousn



1. Tabmu1el o reoMeTpuu s 7—9 Ki1accos.
2. ITopTpeThl BbIIAIOMIMXCS IeATeel B 00J1aCTH MaTEeMaTHKH.

Ilpumenenue UKT na ypokax:
[Ipenycmorpeno naHHOil mporpammoii mpumeneHue Ha ypokax HKT, B dopme
HaTJJHBIX [IPE3CHTALMK U1 YCTHOTO CYETa, IPU U3YyYCHUH MaTepuana, Uisl KOHTPOJIs 3HaHUMH,
9TO0 00yCTIOBIICHO:

. YIIYYIICHUEM HarJIsTHOCTH U3y4aeMOro MaTepuara,

) YBEJIMUEHUEM KOJIMYECTBA MIPeIaraeMoil HHpOpMaIvH,
) YMEHBIIEHUEM BPEMEHH 0JjauM MaTeprana
Hemounurku:

1.  VueOHo-MeTomuyeckuii KomIuiekc. llpemomaBaHue 10 HOBBIM  CTaHAApPTaM.
HsnarensctBo "Yuurens", CD, 2013

2. ®opMHUpOBaHKHE YHUBEPCATbHBIX YYEOHBIX JIEHCTBHI B OCHOBHOM IIKOJIC: OT JCHCTBUS
K Mbic. Cuctema 3amanuid: mocobue it yuutens/ moa pen. A.I'. AcmonoBa — 2-e¢ uzn. — M.:
IIpocsemienue, 2011.

Humepnem-pecypcot

1. ®enepanbHbIil rOCYAapCTBEHHBIH 00pa3oBaTe/ibHbIN cTaHaapT - http://standart.edu.ru/
2. ®enepanpHbiii mopran «Poccuiickoe odpa3zoBanuey. - hitp://www.edu.ru/

3. Poccuiickuii 001meo0pasoBarebpHbIi moprair. - http://www.school.edu.ru

4. EnuHoe OKHO J1ocTyra K 00pa3oBarelibHbIM pecypcam. - http://window.edu.ru

5. Enunas  komwieknus 1u@poOBBIX  00pa3oBarenbHBIX pecypcoB. - - http://school-
collection.edu.ru
6. denepanbHbIit LEHTP UH()OPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB. -

http://fcior.edu.ru/
7. ®denepanbHblii HHCTUTYT MEAArOrMYecKux uamepenui. - http://www.fipi.ru/

Cnpaesounsvie nocoous, HQyYHO-NONYJIAPHAA U UCHOPUYECKAA TUmMePamypa
1. AraxanoB H. X., [Mogmunckuit O. K. Martematuka: paifoHHble onumnuansi: 6—11
knaccel. — M.: IIpocsemenue, 1990.

2. T'aBpunoBa T. JI. 3anumarenbHas marematuka. 5S— 11 kmaccel. — Bonrorpan:
Yuurens, 2008.
3. T'yces B. A. Cbopuuk 3amad mo reomerpun: 5—9 xmaccel. — M.: Onukc 21 Bek:

Mup u obpaszosanue, 2005.

4.  Exumona M. A., Kykus I'. Il. 3agaun Ha pazpezanue. — M.: MITHMO, 2002.

5. JleButac I'. I'. Hecranmpaptasie 3amauun no Mmarematuke. — M.: MJIEKCA, 2007.

6. Ilepmu C. C., ITepmu b. C. CtpaHuip! pycCKol HCTOPHH HA YPOKaX MaTEMATUKH. —
M.: Ilegaroruka-Ilpecc, 1994.

7. Tloita k. Kak permars 3amaay? — M.: [Ipocsemenue, 1975.

8. ®apkoB A. B. Maremarnueckue onummnuaabl B mkone: 5— 11 kmaccel. — M.:
Atipuc-IIpecc, 2005.

9. IHapseirun U. @., Epramxkuesa JI. H. Harnsanas reometpus. — M.: MUPOC, 1995.

10. Dmumuknonenus misg gereit. T. 11: Marematuka. — M.: ABanTta+t, 2003.

11. 5 mo3naro mup : MaTematuka / coct. A. I1. Casun u np. — M. : ACT, 1999.

12.  http//www.kvant.info / Hay4dHO-TIOMYJISAPHBIA (HU3UKO- MATEMATHUSCKUN KypHAI IS
IIKOJILHUKOB U CTYACHTOB «KBaHT».

IIpunoxenne.
CucreMa oueHMBAHUSA


http://fcior.edu.ru/
http://www.kvant.info/

Ouenka ycmHblX Omeemos y4auuxcs.

Onenka S cTtaBUTCS B TOM cilydae, €CJIM yYalUiics AEMOHCTPUPYET NOJHOE MOHUMAHUE
CYyTH TEOpHH U CBOOOJHO OINEpPUpPYeT €, TBOPUECKH MPHUMEHSIET TEOPETHYECKHE 3HaHHA Ha
npaktuke. [lpu pemenun 3amay  HaAOMIOMAIOTCS YETKO OCO3HAHHBIE JAeWCTBHUsS. Pemaer
HeCTaHAapTHBIE 3a1adyu. He momyckaeT BBIYMCIMTENIBHBIX OIIMOOK. YMEET CaMOCTOATEIbHO
MojyyaTh 3HaHHUA, paboTas C JOMOJIHHUTENbHOM JUTEepaTypoil (yueOHMKOM, KOMIIBIOTEPOM,
CIIPaBOYHOM JIUTEPATYPOI)

Onenka 4 craBuTCs B TOM Cllydae, €CIM OTBET YYEHHKA YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSM K OTBETY Ha OLEHKY 5, HO 0e3 HCMIOJIb30BaHUS COOCTBEHHOIO ILIaHA, HOBBIX
npUMepoB, 0e3 MPUMEHEHHUsI 3HAHWK B HOBOM CUTyalnu, 0€3 MCIOIb30BAaHUS CBS3CH C paHee
M3YYCHHBIM MaTepuajoM, YCBOCHHBIM NpHU M3YYEHHH JAPYrux mnpeameroB. He 3amymbiBasch
pemaer 3ajgayd MO0 M3BECTHOMY aJTrOPUTMY, IPOSBISIET CIOCOOHOCTh K CaMOCTOSATEIbHBIM
BbIBOJIaM. J{omycKaeT BBIYMCIUTENbHBIE OMIMOKH KpalHe PEeIKO M, €CIM YYalluiics TOMyCTHI
OJHYy OIIMOKY MM He OoJiee BYX HEJOYETOB, TO MOXKET MCIPABUTH MX CAMOCTOSITEIBHO HIIH C
HEOOJIbIION MTOMOIIBIO YUUTETIS.

Onenka 3 craBuUTCS B TOM Cllydae, €CIM YydYallMiicd 3allOMHMJI OOJBIIYI0 YacTh
TEOPETUYECKOro Marepuana, 6€3 KOTOpOro HeBO3MOXKHA MpaKkTUyeckas pabora mo teme. Pemaet
CaMOCTOSITENIHO TOJIbKO T€ MPAKTUYECKUE 3a/1a4H, B KOTOPBIX U3BECTEH AITOPUTM, a OCTaIbHbIE
3a/laHusl MOXKET BBIMOJHUTH TOJBKO C TMOMOUIBIO y4uTeds M ywammxcs. JlomyckaeT MHOro
BBIUYHCIUTENBHBIX OLINOOK.

Ounenka 2 CcTaBUTCA B TOM CIy4ae, €CIIM YYalIUiics HE OBJIAJIe) OCHOBHBIMU 3HAHUSIMH B
COOTBETCTBUHU C TPEOOBAHUSAMHU M JIONMYCTUJ OOJbIIE OMMOOK W HEAOYETOB, YeM HEOOXOAMMO
uis ouleHKH 3. He MOXeT BBIMOJHUTh HU OJHOTO MPAKTHUYECKOTO 3a/laHus C MPUMEHEHHEM
JAHHOM TEOpHH.

Ounenka 1 craBUTCA B TOM Cily4ae, €ClIM YYEHHK MPHUCYTCTBOBAN Ha 3aHATUAX, CMOTpEI,
CIIMCBIBAJ C JOCKH, HE MOKET OTBETUTh HU HA OJIMH U3 ITOCTABJIEHHBIX BOIIPOCOB.

Ouenka nUCLMEHHBIX KOHMPOIbHBIX PAdOm.

Ouenka S craBuTcs 3a pabOoTy, BBHITIOJIHEHHYIO IMOJTHOCTHIO 0€3 OMMOO0K U HEJJOYETOB.

Ounenka 4 craBuTcs 32 pabOTy, BBIIOJIHEHHYIO MOJHOCTBIO, HO NPU HAJMYUHU HEe Oojee
OJIHOM OIIMOKU U OJTHOTO HeJoueTa, He Oosiee TpeX HEA0UYETOB.

Onenka 3 craBuTtcs 3a paboOTy, BBIIOJHEHHYIO Ha 2/3 Bceil paboThl MPAaBUIIBHO WUIIH MPH
JOTNyIlleHnn He Oosiee OAHOW rpyOol ommuOku, He Oosiee Tpex HErpyObIX OIIMOOK, OJHOM
HerpyOo# olMOKY U TpeX HEJJOUYETOB, IPH HATUYMU YETHIPEX-MISATH HEA0UYETOB.

Ounenka 2 craButcs 3a padoTy, B KOTOPOU YUCIIO OLIMOOK U HEAOUYETOB MIPEBBICUIIO HOPMY
U1l OLIEHKH 3 WJIM MPABUIIBHO BBIMOJIHEHO MeHee 2/3 paboThl.

Ounenka 1 craButcs 3a paboTy, HEBBIIIOJHEHHYIO COBCEM WJIM BBIIIOJIHEHHYIO C TPYyOBIMU
omrOKaMu B

3aJlaHUsX.




