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I1o reOMeTpHH

Yposens o6pasosanus (kiace) _ 0cHOBHOe o61iee 06pasoBanue. 7-9 KIacchr
Kosmnuecrso wacos 204 yaca

Yuurenn: ['vauna Hatanes Anekcannposua. yuntens matematuky TEOY KK HIXCII

Ilporpamma paspaGorana B coorBercrBun ¢ ®I'OC 000 (npukas MunncrepcTBa 06pazoBaHus u
Hayku PO o1 17.12.2010 r Ne 1897 ¢ uzmeHeHUIMH U JIOTIOJTHEHUSAMH) M HA OCHOBE Y4eOHO-MeTOIMUYECKOr0
KOMILJIEKTA 10 IPeAMETY

¢ Y4€ToM OCHOBHOH 00pa3oBaTeNIbHON IpOrpaMMbl OCHOBHOIO OOIIEro obpasosanust 'BOY KK
[LIHCII, yTBepx)aeHHOI 1e1arorHueckuM COBETOM (mpotokon Ne 6, ot 20.05.2022 r.), paGoueii [IPOrpaMMbl
socrannst ['OY KK HTUCTI, yTBep:kIeHHOI Te1arorHueckKiM COBETOM (nmporoxoin No 6, ot 20.05.2022

r.)

¢ yaerom YMK JL.C. Aranacsna, B.®. Byrysosa, C.B. Kanomies, [IPOrpamMmel yuyeOHOro mpeMera.
‘Feomerpus. COopunk pabouux mporpamm. 7-9 Kracchr: yue0. mocobue Juist 001e06pasoBar. opraHu3anmii/
(coct. T.A. Bypmucrposa) — 4-e usg. — M.: Ilpocsemenue, 2018. T'eomerpus. Meromuyeckue
pexomennanmn. 7 kiacc. Yueb. mocobue s o6meoGpasosar. opranusaunit/ (JI.C. Aranacsin, B.®.
Byrysos, IO0.A. I'naskos u ap.). — M. [Ipocsemenue, 2018. I'eomerpust. MeTomueckue peKOMeH1aluu. 8
Kmace. Yueb. mocobue st 001e06pa3oBar. oprasusarii/ (JI.C. Atanacsin, B.®. Byty3os, 10.A. 'naskos u
ap.). — M.: Tpocsemenue, 2018. Teomerpus. Metomueckue pekomMenaaluu. 9 kiacc. Yue6. nocobue s
odmeobpazosar. opranusanuii/ (JI.C. Aranacsy, B.®. Byrysos, 10.A. I'naskoB u ap.). — M.: [IpocBemnienue,
2018. I'eomerpust. PaGouas Terpans. 7 kiace. TToco6ue s ydanmxcs oduieodpasosar. opranusauuit/ (J1.C.
Atanacsii, B.®. Byrysos, [10.A. ['naskos, U.U. I0nmnua) — M.: Tlpocserenne, 2018. I'eomerpus. PaGoyas
rerpajn. 7 kiace. Hocobue st yaaumxes o6meobpasosar. opranusamuit/ (JI.C. Atanacsin, B.®. Byry3os,
[0.A. T'naskos. V.M. IOmuua) — M.: Ipocsetuenue, 2018.
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IIo _reomerpuu

YpoBens 00pa3oBaHus (KJacc) _ OCHOBHOe of1iee oOpa3zoBaHue, 7-9 Kiaacchl

KoauuecTBo yacoB 204 yaca

Yuureasn: ['ynuna Haranes AnekcanapoBHa, yuutenb MateMatuku ['BOY KK HTUCII

IIporpamma pa3zpadorana B coorBercTtBUM ¢ PI'OC OOO (mpuka3z MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.12.2010 r Ne 1897 ¢ u3MeHEHUSMH U TOTIOJIHEHUSIMU) ¥ HA OCHOBE y4eOHO-METOAMYECKOTO
KOMIUIEKTA 10 MPeMETY

€ Y4eToM OCHOBHOH 00pa3zoBaTelbHOW MpOrpamMmbl OCHOBHOTO obOmiero oOpazoanus ['BOY KK
ILIUCII, yTBep>KaeHHO# renarorndeckuM coBeToM (rmpotokoi Ne 6, ot 20.05.2022 r.), paboueit mporpaMmbl
Bocniutanus I'bOY KK IIMCII, yrBepxaeHHON negarorndyeckum coBeToM (mpotokoi Ne 6, ot 20.05.2022

T.)

¢ yuerom YMK JI.C. Aranacsina, B.®. byry3osa, C.b. KagomiieB, mporpaMmbl yueOHOTO MPEAMETA.
['eomerpus. COopHUK pabounx mporpamm. 7-9 kimaccel: yued. mocobue st o0reo0pa3oBar. opranu3aiuii/
(coct. T.A. bypmuctpoBa) — 4-¢ u3n. — M.: Ilpocsemenue, 2018. ['eomerpus. Meroauueckue
pekoMeHanuu. 7 kiacc. Y4eb. mocobume st oOmeoOpasoBar. opranusaruii/ (JI.C. AtanacsH, B.OD.
byry3os, 10.A. I'nazkoB u ap.). — M.: IIpoceemenue, 2018. ['eomerpus. Metoauyeckue peKoOMeHAAMH. 8
Kiace. Yue0. mocobue s oobmeoopazonar. opranuzanuii/ (JI.C. AranacsH, B.®. byry3os, 0.A. I'nazkoB u
ap.). — M.: IIpocsemenue, 2018. 'eomerpus. MeToandeckue pekoMeHaaumu. 9 kiacc. Yded. mocooue s
obmeobpazoar. opranuzaruii/ (JI.C. Atanacss, B.®. byty3os, I0.A. I'na3zkoB u ap.). — M.: [IpocBemenue,
2018. I'eometpus. Pabouas terpaas. 7 kinacc. [Tocodue mis yuamuxcst oomeoopaszopat. opranusaruii/ (J1.C.
AranacsH, B.®. Byry3os, 10.A. I'nmazkos, .M. FOnuna) — M.: [Ipocsemienue, 2018. ['eomerpus. Pabouas
TeTpanb. 7 kiacc. [locobue ms ygammuxcst obmieoopaszosar. opranuzanuit/ (JI.C. Atanacsa, B.®. byry3os,
10.A. I'mazkos, U.U. FOnuna) — M.: TIpocBemenue, 2018.



I. Ilnanupyempblie pe3yabTaThbl OCBOCHUSI Y4eOHOIO NMpeaMeTa TreoMeTpHuu

B 7—9 KkJaccax

JInuHOCTHBIE , MeTanpeAMeTHbIe M TMpeIMeTHbIe Pe3yJabTaThl OCBOEHHSI Kypca
reomeTpuu 7- 9 Kiaccel

[IporpamMma obGecrieunBaeT JTOCTHXKEHUE CIENYIOIIMX Pe3ylbTaTOB OCBOCHMsI 00pa3oBaTelbHOI
POrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS:

JIuunocmmuule pezyniomamol ompaixcarom, 8 MoM YUC1E 8 YACMU:

Ilampuomuueckozo éocnumanus:

NPOSIBIIEHUEM HHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUHCKONW MaTeMaTHKH, LI€HHOCTHBIM
OTHOLLIEHHEM K JOCTHKEHHSM POCCHMCKHX MaTeMaTUKOB M POCCHUICKON MaTeMaTH4EeCKOM IIKOJBI, K
MCTIOJIb30BAaHUIO ATUX JOCTHKCHHI B IPYTUX HayKaX U MPUKIATHBIX chepax.

I'pasicoanckozo eéochumanus u HPAGCHEEHHO20 60CRUMAHUA Oemell HA OCHO8e POCCUIICKUX
mMpPAOUYUOHHBIX UEHHOCMEIl:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00513aHHOCTEN TpakJaHuHA U pean3alii ero npas, MPeCTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP TPAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYKJIEHHIO STHYECKUX IMPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM

NPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B
JIEATEIIbHOCTH YUYEHOTO.

Honynapuzayuu nayunvix snanuit cpeou oemeii (Llennocmu nayunozo no3nanus):

OpHUEHTAIeH B JEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX NPEJICTABICHUNM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJABI U OOIIECTBa, MOHUMAHHEM MAaTeMaTUYeCKOW HAayKH Kak
cepbl YeIOBEYECKOW NEATETbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS [UBHIN3AIINU;
OBJIAJICHUEM SI3bIKOM MaTeMaTHKH M MaTeMaTU4YeCKOM KyJIbTypoill Kak CpeICTBOM IIO3HAHUS MHpA;
OBJIaJICHUEM MPOCTEUIITIMHI HaBBIKAMH HCCIIEIOBATEICKON ACSITEILHOCTH.

Du3uuecko2o 60cnRUmManuA u GopmMuposanusn Kyibmypol 300p06bs:

TOTOBHOCTHIO PUMEHSITh MATEMAaTHIECCKUE 3HAHUS B MHTEpEcax

CBOETO 3/I0pPOBbS, BEACHUS 3I0POBOT0 00paza )KU3HH (310pOBOE MUTaHKE, COATaHCUPOBAHHBINA PEKUM
3aHIATHA W OTHABIXA, peryisipHas (Qu3udeckas aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HABBIKA PEQIICKCHH,
IpU3HAHHEM CBOETO MpaBa Ha OIMOKY U TAKOTO K€ MpaBa JIPyroro 4yeiaoBeKa.

Tpyooeozo éocnumanusa u npogheccuoHanbHO20 CamMooOnpeoeenus:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4yacTHE B pEHIEHMHM MPaKTHYECKHX 3aJad MaTeMaTH4ecKOn
HAPaBIEHHOCTH, OCO3HAHHUEM BaXKHOCTH MaTEMaTHYECKOro 00pa30BaHUs HA MPOTSHKEHUHU BCEH KUZHU IS
yCIenmHoM npodeccuoHalbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI; OCO3HAHHBIM BHIOOPOM
Y TIOCTPOCHUEM MHIUBHUTyaTbHOW TPACKTOPUU 00PA30BAHUS U KUZHEHHBIX IIAHOB C YIETOM

JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IKonozuueckozo eocnumanu:

OpHUEHTAaIlMel Ha MPUMEHeHHe MaTeMaTHUYEeCKUX 3HAHUN JUIs pelIeHUs 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKPYXKArOIIeH Cpe/Ibl, TUITAHUPOBAHHSI TOCTYITKOB M OI[EHKU MX BO3MOKHBIX TIOCTEICTBUN IS OKPYKArOIIeH
Cpellbl; OCO3HAHHEM II00AIbHOTO XapaKkTepa SKOJIOTMUECKUX MPoOIeM U MyTel X peuieHusl.

Icmemuueckozo 6ocnumanu:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETHUECKOMY BOCHPHUATHIO MaTeMaTUYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCyK/ICHUI; YMEHHUIO BUIETh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

Memanpeomemnuwie:
1) yMeHHe camMOCTOSITENbHO TUIAHUPOBATh albTEPHATUBHBIC MYTH JOCTHXKEHHS IIeJiel, OCO3HAHHO
BBIOMpaTh Hambosnee dS(PQPeKTUBHBIE CMOCOOBI pemeHus YYEOHBIX M IO3HABATECIIBHBIX 3a/1a4;

2) yMeHHEe OCYMIECTBIISITh KOHTPOIIb MO Pe3ylbTaTy U MO CIOCO0y NEHCTBUS Ha YPOBHE MPOU3BOIHHOTO
BHHUMaHUS U BHOCUTh HEOOXOMMbIe KOPPEKTHBBI;

3) yMeHue aJieckBaTHO OLIEHUBATh MPABUIBLHOCTD WIIM OIMTMOOYHOCTH BBITIOHEHUS YIeOHOM 3a1auH, e&
O00BEKTHUBHYIO TPYAHOCTh U COOCTBEHHbBIE BO3MOXKHOCTH €€ peLIeHHUS;

4) o0CO3HAaHHOE BJAJICHUE JIOTMYECKHUMH JCWCTBUSAMH OIPEACTCHUS TOHITHH, 0000IIeHNUS,
YCTaHOBJICHHS aHAJIOTUH, KJIacCU(PHUKAIIMN Ha OCHOBE CaMOCTOSATEIHLHOTO BHIOOPA OCHOBaHHM U KPUTEPHEB,
YCTaHOBJICHUS POJAOBUIOBBIX CBA3EH;

5) yMmMeHHe ycCTaHaBIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE paCCYKIEHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, TE€AYKTUBHOE U MO aHAJIOTUH) U BBHIBOBL;



6) yMmMeHHe co3JaBaTh, IPUMEHATH U TPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJIETHU U
CXEMBI JIJIsl pelIeHNs Y4eOHbBIX U TTO3HABATENILHBIX 33/1aY;

7) yMeHHE OpraHU30BbIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JAESITEIBLHOCTh C YUUTEIEM U
CBEPCTHUKAMM: OTPEAEIATH LU, pacpeAessaTh (GYHKIIMU U POJIU YYaCTHHKOB, OOIINE CIIOCOOBI PaObOTHI;

8) ymenue paboTarh B TpyIIe: HAXOJIUTh OOINEe PEIICHHe W pa3periaTh KOH(PIMKTHI Ha OCHOBE
COIJIACOBAaHUS MO3MIMK M y4€Ta MHTEPECOB; CIyIIaTh MapTHEPA; (OpPMyIUpOBaTh, apryMEHTUPOBATH U
OTCTauBaTh CBOE€ MHEHHUE;

9) dbopmupoBaHue u pa3BUTHE y4eOHOH U OOIIETIONH30BATEIHCKONH KOMIIETEHTHOCTH B OO0JIAaCTH
WCITOJIH30BaHUS MH(POPMAIIMOHHO - KOMMYHUKAITMOHHBIX TexHojorui (MKT-komneTeHTHOCTH);

10) ¢popMupoBaHre NEpPBOHAYAIBHBIX MPEACTABICHUN 00 HMIEIX W O METOJAaX MaTeMaTHKH Kak 00
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJICIIUPOBAHNS SIBJICHUN U TIPOIIECCOB;

11) yMmeHue BUIETh MaTeMaTHYECKyI0 3aqadyy B KOHTEKCTE MPOOJIEMHON CHUTyallul B APYTUX
TUCITUTINHAX, B OKPYXKAIOIICH KU3HU;

11) ymeHue HaxXxoAWTh B PA3NUYHBIX HCTOYHHKAX HHMOPMALNIO, HEOOXOIUMYIO IJIsl pEeUIeHHS
MaTeMaTHYECKUX MPOOJIeM, U TMPEACTaBIATh €€ B MOHSATHOW (QopMe; MPUHUMATh PEIICHHUE B YCIOBUSIX
HETOJTHOW 1 M30BITOYHOM, TOUHOUM M BEPOSATHOCTHON MH(POPMAIIHH;

11) ymeHune noHUMaTh U UCIOIb30BAaTh MATEMAaTUUECKUE CPEICTBA HATISIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WUTIOCTPALMK, HHTEPIIPETAllUH, apTyMEHTallUH;

12) yMmeHHe BBIIBUTATH THIIOTE3bI MPU PEHICHUH YYEOHBIX 3a/a4 U MOHUMATh HEOOXOAMMOCTh UX
MPOBEPKU;

13) yMeHHe IpUMEHSATh UHAYKTUBHBIE U JCTYKTUBHBIE CIIOCOOBI PACCYKIECHUN, BUJIETh Pa3TUIHbBIE
CTpaTeruu pelieHus 3aaay;

14) moHMMaHME CYITHOCTH aNTOPUTMHUYECKUX TIPEIMTUCAHII U YMEHHE JIeHCTBOBATH B COOTBETCTBHH C
MPEJI0KEHHBIM aITOPUTMOM;

15) ymeHHe caMOCTOATENhHO CTaBUTh €M, BBIOMPATh M CO3/1aBaTh ANTOPUTMBI ISl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIIeM;

16) ymeHue TUIAHUPOBATh WU OCYIIECTBISATH JCSATENLHOCTH, HAIMPABICHHYID Ha pEIICHHE 3a/1ad
HCCJIEIOBATENILCKOTO XapaKTepa.

Ilpeomemnuie:

1) oBnageHue O0a30BBIM TOHSATUHHBIM ammapaTOM IO OCHOBHBIM pa3jeiaM COJep KaHMUs,
npencTaBieHrne 00 OCHOBHBIX U3y4aeMbIX MOHATHIX (YUCIO, reoMeTrpudeckas Qurypa, BEKTOD,
KOOpJMHATHI) KaK BaKHEHIINX MaTEMaTHUECKUX MOJIENSIX, TO3BOJIIONIUX ONMUCHIBATh U U3y4aTh peajbHbIe
MIPOIIECCHI U SIBJICHHUS,

2) ymenue paboTaTh C TEOMETPHYECKUM TEKCTOM (aHAJIM3UpPOBATh, HM3BJIEKaTh HEOOXOIUMYIO
uH(OPMAIINIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOW M MUCHBMEHHOW pedr C MPUMEHEHHUEM
MaTeMaTU4eCKOi TEPMUHOJIOTMH U CUMBOJIUKH, UCIIOIB30BaTh PA3IMUHbIC SI3bIKH MAaTEMAaTUKH, IPOBOJIUTH
KJaccu(uKaluy, Jorudeckiue 000CHOBaHMS, JOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUH;

3) oBnajeHHE HABbIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIBHBIX BbIUHCICHUI;

4) oBnageHHE TECOMETPUYECKHM S3BIKOM, YMEHHE HCIIOJIIb30BaTh €ro JJs OMHMCAaHUS MPEIMETOB
OKpYXKAaloIIero MHUpa, pPa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUI U HN300pa3UTENbHBIX YMEHHH,
npruoOpeTeHne HaBBIKOB T€OMETPHUECKUX MOCTPOCHUIA;

5) ycBOeHHE CUCTEeMAaTUYECKUX 3HAHUH O MIOCKUX (PUrypax U UX CBOMCTBAX, a TAK)KE HA HAIJIATHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX, YMEHUE MPUMEHSATh CUCTEMATHUECKUE 3HAHUS O HUX
JUISL pEIIEHUS TEOMETPUUYECKUX U MPAKTUYECKUX 3314,

6) yMEHHUE U3MEpPSATh JUIMHBI OTPE3KOB, BETUYHHBI YTIIOB, HCIIOJIB30BaTh (POPMYIIBI IJIsi HAXOXKICHHUS
MEePUMETPOB, IIONIAIeH U 00bEMOB reOMETPUUECKUX (PUTYD;

7) yMeHUE TPUMEHSTh U3y4EHHBIC TIOHATHUS, PE3YJIbTAThI, METOIBI JIJISl PEIICHUS 331249 MPAKTUYECKOTO
XapakTepa M 3aJad W3 CMEXHBIX TUCIHUIUIMH C HCIOJIb30BAHHEM IMpU HEOOXOAMMOCTH CIIPABOYHBIX
MaTepHaJIoB, KaIbKYJIATOPa, KOMIIBIOTEPA.

7 kaacce

Haruasanas reomerpust
OO0yuarmmuiicss HAyYUuTCS:

1) pacmo3HaBaTh Ha 4YepTEKax, PUCYHKAX, MOJENAX M B OKPYXKAIOIIEM MHUpPE IUIOCKHE U

MPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;



2) pacmno3HaBaTh pa3BEPTKH KyOa, MPSAMOYTOJBLHOTO Mapasuieienurnena, MpaBUJIbHON MHpaMUbl,
[WIMH]IPA U KOHYCA;

3) ompenenaTh Mo JIMHEHHBIM pa3MepaMm pa3BEPTKH (UTYpHI JTUHEHHBIE pa3Mephbl caMoil GUTYpHI U
HA000pOT;

4) BBIYUCTATH 00BEM MPSAMOYTOJIBHOTO MapalijieNienumnesa.

OO0yuaromuiics noayuum 603MOHCHOCHIb!

5) ewiuuciams 00BLEMBI  NPOCMPAHCMBEHHLIX —2eoMempudeckux quayp, COCMABNeHHbIX U3
APAMOY20IbHBIX NAPALIeNenuneoos;

6) yenyoums u pazeums npeoCcmagienus 0 NPOCMPAHCMBEHHbIX 2e0MempPU4ecKux guaypax;

7) npumensime noHAmMue pazeEPmMKU OJisl GbINOIHEHUS NPAKMUYECKUX PACUEMO8.

8 kiace

I'eomeTpuueckue purypnbi
OOyyaromuiicst Hay4YnTCS:

1) monp30BaThCS S3BIKOM T'€OMETPUU JIJISl ONUCAHUS TPEIMETOB OKPYXKAIOIIET0 MUpPa U UX B3aUMHOTO
PaCTIONIOKEHUS;

2) pacro3HaBaThb W H300pakaTh Ha YEpTEeKax W PHUCYHKAX TeoMeTpudeckue Qurypsl U ux
KOH(UTYpanuu;3) HaXOAUTh 3HAYCHUS JUTHH JTMHEHHBIX AJIEMEHTOB (QUTYP M MX OTHOIICHHS, TPATyCHYIO
Mepy yrioB oT 0 mo 180°, mpumeHsisi ompeneieHus, CBOMCTBa W TMPHU3HAKU (UTYp U UX DIJIEMEHTOB,
oTHoHIeHUs (pUryp (paBEHCTBO, MOI00KE, CHMMETPUH, TTIOBOPOT, MapaJLIEIbHBIN TEPEHOC);

4) onepupoBaTh ¢ HaYaJIbHBIMU MOHSATUSIMU TPUTOHOMETPHUU U BBITIOJIHATE AJIEMEHTapHbIE ONepalluu
Ha/l QYHKIMSAMHU YTIIOB;

5) pemiath 3a7a4u Ha JI0Ka3aTeIbCTBO, ONMUPAsICh HA U3YUYEHHBIE CBOICTBA (DUTYP U OTHOLLIEHUI MEX Y
HUMU U IPUMEHSST U3YUEHHBIE METO/IbI IOKA3aTeIbCTB;

6) pemath HECJIOXXHbBIE 33Ja4d HAa MOCTPOCHUE, NMPUMEHSS OCHOBHBIE AITOPUTMBI MOCTPOEHUS C
MTOMOIIIBIO ITUPKYIISI U TUHEHKH;

7) peuiaTh npocTenine MIaHUMETPUYECKUE 3a7a4u B IPOCTPAHCTBE.

OO0yuaromuiics noayuum 603MOHCHOCHIb!

8) oenademv memooamu peuienus 3a0ai HA BbIYUCIEHUA U OO0KA3AMENbCMBd: MemoooM Om
APOMUBHO20, MEMOOOM NOO0OUS, MemOoOoM nepedbopa 8apuaHmos U MemoooM 2eoMempuyecKux mecm
mouex;

9) npuobpecmu onvim npumeneHus aneebpaAU’ecKo2o U MpueoOHOMempuiecKko2o annapama u uoetl
08UIICEHUsL NPU PeUeHUU 2e0MemPUYecKUx 3a0ay,

10) osrademv mpaduyuoHHOU cxemou peuieHus 3a0a4y HA NOCMPOEHUEe ¢ NOMOWbIO YUPKYIL U
JIUHEUKU: aHaus, nocmpoenue, 00Ka3amenbCcmeo U Uccie0o8anue;

11) mayuumvca pewamsv 3a0auu HA NOCMPOEHUE MEMOOOM 2eOMEeMPUYECKO20 Mecma moYeK U
MemoooM HOOOOUA,;

12) npuobpecmu onvim uccredo8anus CEOUCME NIAHUMEMPUYECKUX Queyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim evinonnenus npoexkmos no memam: «I eomempuueckue npeobpazoeanus Ha
naockocmuy, «I[locmpoenue ompe3xos no gpopmyner.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH

OO0yuarommiicss Hay4YnuTCS:

1) ucoap30BaTh CBOMCTBA H3MEPEHUS JAJIMH, IUIOMIAACH U YTIIOB MPU PEIICHUH 3a/1a4 Ha HAX0XKICHUE
JUTMHBI OTpe3Ka, AJTUHBI OKPYKHOCTH, IJTUHBI YT'H OKPY>KHOCTH, TPAJAyCHOM MEpHI yIia;

2) BBIYUCISATH JUIMHBI JTUHEHHBIX DSJIEMEHTOB (UTYP W WX YIJIBI, WCIOJB3ys (OPMYIBI JTHHBI
OKPYXHOCTH M JIUTMHBI IYTH OKPYXHOCTH, GOpMYIIbI IIomaaen puryp;

3) BBIYHCIATH IUIOMIAHN TPEYTrOJIbHUKOB, MPSIMOYTOJILHUKOB, MMapaJlJIeIOrPaMMOB, Tpaneuii, Kpyros
U CEKTOPOB;

4) BBIYHCIISTE JIIUHY OKPYKHOCTH, JUTUHY JTyTH OKPY>KHOCTH;

5) pemath 3a/1a4M Ha J1I0Ka3aTeIbCTBO C UCMHOIb30BaHUEM (DOPMYIT JUTMHBI OKPY>KHOCTH U IJTUHBI AYTH
OKpYKHOCTH, (popmy Tuomaaen puryp;

6) pemaTh IpaKTHYECKUE 3a/1a4H, CBSI3aHHBIE C HAX0XKJACHUEM FeOMETPUUECKUX BEIUUUH (UCTIOIb3Ys
pv HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

OO0yYarIIHIACS nOAYUUN BOZMOHNCHOCb!



7) evluucaiamo naowaou Gueyp, COCMAGNEHHbIX U3  08YX UiU 0Oolee NPAMOY2O0NbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpyea u cekmopa,

8) ewblyuCIAMb  NAOWAOU  MHO20Y20NbHUKOS, UCNONbL3YS  OMHOWIeHUS  PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCU,

9) npuobpecmu onvim npumeHenus areeopPaAUYEcK020 U MPULOHOMEMPUUECKO20 annapama u uoet
0BUIICEHUS NPU PeUeHUU 3A0aY HA 8bIYUCIEHUe NI0WA0el MHO20V20bHUKOS.

9 kiaacce

Koopaunarsi

BBIITyCKHUK Hay4nuTCA:

1) BBIYMCIATH JUIMHY OTpe3Ka MO KOOpAWHATaM €ro KOHIIOB; BBIYHMCISATH KOOPAUHATHI CEPEIUHBI
OTpE3Ka;

2) UCTIOIB30BaTh KOOPAMHATHBIM METO/T IS U3yYEHHUS CBOWCTB MPSMBIX M OKPYKHOCTEH.

BBINYCKHUK noyuum 603M0HCHOCMb:

3) osnademsv KOOPOUHAMHBIM MEMOOOM PeUleHUs 3a0ay Ha BbIYUCTeHUE U OOKA3AMETbCMEBO;

4) npuobpecmu onvim UCNONBLIOBAHUL KOMNbIOMEPHLIX NPOSPAMM OISl AHANU3A YACMHLIX CIYYdes
83AUMHO20 PACNOJIONCEHUS OKPYICHOCMEU U NPAMBIX,

5) npuobpecmu onvim @vinoaHeHUs NPOeKmMos Ha memy «lIpumenenue KOOPOUHAMHO2O MEMOOA Npu
peutenuy 3a0ay Ha 8blYUCTIeHUe U OOKA3AMETbCIEON.

BekTops!

BBIITyCKHUK Hay4duTCA:

1) omepupoBaTh ¢ BEKTOpAaMHU: HAXOIUTh CYMMY M pPa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IPOU3BEACHUIO 33JaHHOTO BEKTOPA Ha YUCIIO;

2) HaxoIuTh U1 BEKTOPOB, 3aJaHHBIX KOOPAMHATaMH: UIMHY BEKTOpPAa, KOOPAWUHATHI CyMMbI U
pazHOCTH JBYX U Oojiee BEKTOPOB, KOOPAMHATHI MPOU3BEJNCHHUS BEKTOpa Ha YHUCIO, MPUMEHSS MpU
HEOO0XO/IMMOCTH COYETaTEIbHBIHN, TEPEMECTUTENBHBIN U pacIpeAeTUTEIbHbIN 3aKOHBI,

3) BBIUKCHATH CKaJISPHOE TMPOM3BEICHHE BEKTOPOB, HAXOAUTHb YIroJl MEXIy BEKTOpamH,
yCTaHaBIMBATh MEPIECHIUKYISIPHOCTD MPSIMBIX.

BBIITYCKHUK noayuum 603MOMICHOCb !

4) osrademv 6eKMOPHLIM MEMOOOM OJisl peuleus 3a0ay Ha 8bIYUCTEHUe U O0KA3AMENbCMEO,

5) npuobpecmu onvim 6vinoIHeHUs Npoekmos Ha memy «llpumeHnenue eekmopHnozo memooda npu
peuleHuu 3a0ay Ha 8bIYUCIeHUe U O0KA3AMENbCIBOY.

I1. Conep:xxanue Kypca reomerpum 7 — 9 kiacca

Harasinnas reomerpusi. Harnsasbele npencTaBieHHs O HMPOCTPAHCTBEHHBIX (HTrypax: KyoO,
napajuiesienunen, npusMa, nupamuja, map, chepa, KoHyc, nuauuap. M3obpaxeHne mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsr ceuenuit. MuororpanHuku. I[IpaBunbHBIE MHOTOrpaHHUKH. llpumepsl pa3BEpTOK
MHOTOTPaHHUKOB, IMIMHApAa U KoHyca. [loHsTHe 00BEMa; emuHUIBl 00béMa. OOBEM MPSIMOYTOIHHOIO
napaiujenenurnena, Kyoa.

I'eomerpuueckne gurypsl. [Ipsameie u yrisl. Touka, npsmasi, I0cKOCTb. OTpe3oK, JTyd. YTOI.
Buns! yrinos. BeprukanbHble U cMexHBbIE yribl. buccekrpuca yrna. [lapamiensHble U nepecekaromuecs
npsamele. [lepnenaukynsapHbie npsMbelie. TeopeMbl O MapauIeNbHOCTH U MEPIEHIUKYISIPHOCTH MPSIMBIX.
[lepnennukynsip u HaKIOHHas K npsiMold. CepeIMHHBIN NEPIEHANUKYISIP K OTPE3KY.

I'eomeTpnueckoe MecTo To4eK. CBOICTBA OMCCEKTPHUCHI YIJIa M CEPEAMHHOTO MEPHEHIUKYIsIpa K
OTpE3KY. TpeyronsHuk. Brpicota, Mennana, OMCCEKTpUCa, CpenHSs JHMHUS TPEYroJbHUKA.
PaBHOOepeHHbBIE W PAaBHOCTOPOHHHME TPEYrOJbHUKH; CBOMCTBA M TPU3HAKK PABHOOEAPEHHOIO
TpeyroibHuKa. [Ipu3Haku paBeHcTBa TpeyroibHUKOB. HepaBeHCTBO TpeyrosibHUKa. COOTHOIIEHUS MEXKIY
CTOPOHAaMHU M YIJIaMU TPEYTrOJbHHUKA. CyMMa yrioB TpeyroibHUKA. BHeImIHME yIiibl TpeyrojbHUKa.
Teopema @aneca. [lomobue TpeyronpuukoB. [Ipu3Haku momoOusi TpeyroiabHUKOB. Teopema I[ludaropa.
CuHyC, KOCHUHYC, TAHT€HC, KOTAHT€HC OCTPOr0 yria NPSAMOYTOJIbHOTO TPEyrojdbHUKa U yriaoB oT 0 go 180°;
IPUBEJICHUE K OCTpOMY yTrily. Pemienue npsMoyrojabHbIX TpeyrolbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1EeCTBO. POpMyIbI ,CBA3BIBAIOIINE CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC OJHOTO M TOTO € YIJIa.
Pemenne TpeyroibHUKOB: TEOpEMa KOCUHYCOB M TEOPEMA CUHYCOB. 3aMedaTebHble TOUKH TPEYTrOJIbHUKA.
YerpipéxyronpHuk. [lapamnenorpamm, ero cBoicTBa W Tpu3Haku. [IpsMOyrosbHUK, KBagpar, pomMO, MX
CBOMCTBA M NpU3HaKkW. Tpameuus, CpexHss JMHUSA TpaleLuu. MHoroyronasHuKk. Beinykisie
MHOTOyTroidbHUKM. CyMMa YIVIOB BBIIYKJIOTO MHOTOYroJbHUKA. [IpaBUIIbHBIE MHOTOYrOJIBHUKH.
OxkpyxHocth U Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHblil yroi, BIMCAHHBIM yroj, BeJIWYUHA
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BIHMCAHHOTO yriia. BzauMHOe pacnosioskeHue npsiMOM U OKPYKHOCTH, IBYX OKpykHOCTed. KacaTenbHas u
CeKylllasg K OKPYKHOCTH, HUX CBOICTBa. BnucaHHble M ONHUCaHHbIE MHOTIOYTOJIBHMKH. OKpY>KHOCTD,
BIIMCAHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, ONHCAHHAsI OKOJO TPEYrojbHHKA. BrimcaHHbIE W ONHMCAHHBIE
OKpPY)KHOCTH TPAaBHJIBHOTO MHOTOYrojibHUKa. ['eomerpuueckue npeodbpazoBanus. [loHsTHe o paBeHCTBE
¢uryp. IloHsiTHe O ABMKEHUU: OCEBas U LIEHTpalibHas CUMMETPHUH, MapauielbHbIA MEePeHOC, MOBOPOT.
[Tonsarue o mogo6un Guryp ¥ roMOTETUH.

IocTpoenusi ¢ MOMOMIBLI0 HMPKYJSA U JuHeilku. OCHOBHBIE 3a/1aud HAa MOCTPOCHHE: ACICHUE
OTpe3Ka IOIoJIaM; MOCTPOEHUE YIJIa, PAaBHOTO AAHHOMY; IIOCTPOECHUE TPEYTOJIbHHUKA 110 TPEM CTOPOHAM;
MOCTPOCHUE MEPHEHAUKYIISIPA K MPSMOM; IOCTPOEHNE OMCCEKTPHUCHI YIIIa; IeJIeHHE OTpPe3Ka Ha N paBHBIX
yacTen.

Pemenne 3amad Ha BBIUKCIEHME, JOKA3aTEIbCTBO M IMOCTPOEHHME C HMCIOJIb30BAHUEM CBOMCTB
W3y4YEHHBIX QUryp.

HN3mepenne reomerpuyeckux Beau4uH. /nmuHa otpes3ka. PaccrosHue OT TOYKHM 10 IIPSMOM.
PaccrosiHne Mexy napamuienbHbIMU MPSIMBIMHU.

ITepuMeTp MHOTOYroJIbHUKA.

JInvHa OKpY»XKHOCTH, YUCJIO T; JJIMHA JyTU OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKIy BEIMYMHON LIEHTPAJIBHOIO yria W JUIMHOW AYTH
OKPY’KHOCTH.

IousiTne momanu miockux ¢puryp. PaBHococTaBneHHble U paBHOBeNHMKHE GuUrypsl. I[lnomans
npsMoyroyibHUKa. [lmomany napamienorpaMma, TpeyrojibHUKa W Tpaneuuu. [lnonaas MHOTOyronbHUKA.
[Tnomans kpyra u miomaas cekropa. CoOTHOLICHHE MEXAY IUIOMIAIMH TOI00HBIX (uryp. Pemenne 3agau
Ha BBIYUCIIEHUE U JI0KA3aTEeIbCTBO C UCIOIB30BaHUEM HU3YUEHHBIX (DOPMYIL.

Koopaunartel. Ypasaenue npsimoi. KoopauHatel cepeinnbl oTpeska. @opmysa pacCTOSHUS MEXAY
JBYMsI TOUKaMU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bextopel. JlnuHa (Moaynb) BekTOpa. PaBeHCTBO BEKTOPOB.

Konnuneapusie BekTopbl. KoopauHaTel BEKTOpa. Y MHOKEHHE BEKTOPA HA YKCIO, CYMMa BEKTOPOB,
pa3oKeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTopaM. CKaJIIpHOE TPOU3BEAECHUE BEKTOPOB.

TeopeTnKO-MHOKeCTBEHHbIE NMOHATHA. MHOXECTBO, HJIIEMEHT MHOXECTBA. 3aJaHUE MHOXECTB
NEPEUYNCIICHUEM DIIEMEHTOB, XapaKTepUCTUYeCKHMM CBOMCTBOM. I[logmuoxkecTtBo. OObenuHeHHEe U
NIepeceYeHre MHOKECTB.

JuieMeHThl Joruku. Onpenenenue. Akcuomsl U TeopeMbl. /lokazarenbcTBo. J[oka3aTenbCcTBO OT
npotuBHOro. Teopema, oOpatHas ganHou. [Ipumep u KOHTpIIpUMED.

[Tonatue o paBHOCHIBHOCTH, CI€JOBAHUH, YIOTPEOIEHUE TIOTHIECKUX CBA30K €CIH ..., TO ..., B TOM U
TOJIBKO B TOM CJIy4ae, JOTUYECKHUE CBS3KU M, WIIN.

I'eomeTpusi B ucropuueckom passutuu. Ot 3emiemepus k reomerpur. [ludarop u ero mkona.
®anec. Apxumen. [loctpoeHre mpaBUIBHBIX MHOTIOYroJIbHUKOB. Tpucekmus yria. KBampartypa kpyra.
YaBoenue kyda. Mctopus uncna m. 3omotoe ceuenue. «Hauana» Eskmupa. JI. Diinep. H. U. JlobaueBckwmii.
Hctopus nsaToro nocrynara.

N300peTenne MeToa KOOPAMHAT, MO3BOJISIONIETO MEPEBOJUTh T€OMETPUYECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlexapt u I1. depma. [Tpumeps! pa3audHbIX CHCTEM KOOPIUHAT HA TIJIOCKOCTH.

Coaep:xxanue oOydeHusi 7 Kjaacc

1.HavanbHble reomMeTpuueckue ceeaeHus (12 1)

[Ipocreiimue reomerpudeckue (UTyphl: mpsMas, TOUKa OTPe30K, Jyd, yroi. IloHsATHE paBeHCTBa
reoMerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U yriioB. Mi3MepeHue oTpe3KoB, JJIMHA OTpe3ka. M3mepenue
YIJI0B, TpaaycHas Mepa yriia. CMeXXHbIE U BEpTUKAJIBHBIE YTJIbl, UX CBOWCTBA. [lepneH UKy IsIpHbIE IPSMBIE.

OcHoBHas 11eJIb — CHCTEMAaTU3UPOBATh 3HAHUS YUAIIUXCS O MPOCTEHIINX TeOMETPpUUYECKUX Urypax
U MX CBOMCTBAx; BBECTH ITOHATHE PABEHCTBA QUTYD.

2. Tpeyroabuuxu (18 1)

Tpeyronbuuk. IlpusHaku paBeHCTBa TpEYroJbHUKOB. llepnennukynsap k npsmoil. MenuaHsl,
OMCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOENIPEHHBIN TPEYroNbHUK W €ro CBOWCTBA. 3ajauyd Ha
MOCTPOEHHUE C TIOMOILBIO IUPKYJI U JTMHEUKH.

OcHoBHast ~ 1efib — BBECTH TMOHATHE TEOPEMBI; BBIPAOOTaTh yYMEHHE JOKa3blBaThb PaBEHCTBO
TPEYrOJIbHUKOB C IIOMOLIBI0 HM3yYEHHBIX IPU3HAKOB; BBECTU HOBBIN Kjlacc 3aJa4 — Ha IOCTPOEHHUE C IO
MOIIBIO HUPKYJIS U INHEUKU.




3. lMapasienbHbie npsiMble (12 1)

[Ipu3Haku nmapauienbHOCTH NPSIMBIX. AKCHOMAa MapajjiesbHbIX MpsMbIX. CBOMCTBA NapajuIeIbHBIX
PSIMBIX.

OcHoBHas 1I€JIb — BBECTHU OJHO U3 BaXXHEUINNX NOHATUH — IOHITHE MnapaviC/IbHbIX MPAMBIX; 1aTh
nepBoe IMpejacTaBieHHe 00 aKCHOMax W aKCHOMAaTHMYeCKOM METOJIe B TE€OMETpPUHU; BBECTH aKCHOMY
NnapajiCJIbHBIX MPAMBIX.

4. COOTHOLIEHUS MEAKAY CTOPOHAMHU M yIJIaMHu TpeyrojbHuka (18 u)

Cymma yrioB TtpeyroibHuKa. COOTHOILIEHHE MEXIy CTOPOHAMU M YIJlaMU TpeyrojbHuka. HepaBeHCTBO
TpeyrojiabHuKa. [IpsMoyroiapHbIe TPEYTrOJIbHUKH, UX CBOIMCTBA U MPU3HAKU paBeHCTBA. PaccTosiHIe OT TOUKH
no mnpsimoil. PaccrosiHne Mexay mnapamieabHbIMU MpsAMbIMU. [locTpoeHue TpeyronbHHKa MO TpeM
AJIIEMEHTaM.

OcHoBHasl 11e7Tb — PacCMOTPETh HOBBIE MHTEPECHBIE M BaJKHBIE CBOMCTBA TPEYTOJIbHUKOB.

S5.1oBTopenue. Pemenue 3aaau (8 1)

Conepxanue o0yuyeHus 8 kJacc

1. Yernipéxyroabauxku (14 4)

MHOroyroiapHUK, BBIIYKIJIBIA MHOTOYTOJIBHUK, YE€TBIpEXYroJibHUK. [Iapamienorpamm, ero cBoOMcTBa
u npuzHaku. Tpanenus. [IpsmoyronbHuK, poM0, KBagpaT, Ux cBoicTBa. OceBast U IIEHTpabHAsI CHMMETPHH.

OcHOBHas 1eNlb — HM3y4YUTh HauOojiee Ba)KHBIE BHJIBI YETHIPEXYTOJIHHUKOB — IapajlIesIorpaMm,
IpsIMOYTOJIBHUK, POMO, KBaJpar, Tpamelus; JaTh MpeacTaBieHne o Gurypax, o0jgaJaomux OCeBOUH WU
LIEHTPAJIbHOU CUMMETPHM.

2. Ilnomann (14 4)

[lonsTtue ionaau MHOIOyrojpHuka. Ilmomanu mnpsMOYrojbHUKa, Mapajjiesnorpamma,
TpeyroyibHUKa, Tpanenuu. Teopema [Tudaropa. OcHoBHas
IeJIb - PACHIMPHUTh U YIIIyOUTh MOMXYy4YEeHHBIE 5 - 6 Kiaccax MpeJICTaBlICHHUs yJaluxcs 00 U3MEpPEeHUU H
BBIUMCJICHUM IUIOLIA/IeH; BbIBECTH (opMysbl IUlOmIaj e MOpSAMOYrojbHUKA, MapauieJorpaMma,
TPEyroJbHUKA, TPAINeluy; 10Ka3aTh OJHY U3 TJIAaBHBIX TEOpEM reoMeTpuu — teopemy [ludaropa.

3.I1ono0HbIe TpeyroabHUKHU (19 4)

[MonoOuele TpeyronbHuku. Ilpu3Haku momoOusi TpeyronbHUKOB. IlpuMeHenuwe momodus K
JI0OKa3aTeNIbCTBY TEOPEM M peleHuro 3aaad. CHHyC, KOCHHYC M TaHI€HC OCTPOro yrijia IpsIMOYTOJIBHOTO
TPEYTroJIbHUKA.

OcHoBHasl 11e7Tb — BBECTU MOHATHE MOJOOHBIX TPEYTOJBHUKOB; PacCMOTPETh MPU3HAKU MOJ00US
TPEYrOJIbHUKOB M UX NMPUMEHEHMS; C/IENATh MEPBBIM IIar B OCBOCHUM yYalIUMHCS TPUTOHOMETPHUUECKOIO
arapara reoMeTpHH.

4. OxpyxHOCcTb (17 4)

B3anmHoe pacnosiokeHre mpsModM M OKpyKHOCTU. KacarenbHass K OKpYXHOCTH, €€ CBOWMCTBO W
npusHak. LleHTpanbHble U BOUCaHHbBIE YIUIbl. YeThlpe 3ameuaTrenbHble TOUKU TPEYrojbHUKa. Brimcanunas n
ONMUCaHHasA OKPYKHOCTH.

OcHOBHas 1Ie7Tb — PaCIIUPUTh CBEICHHUS 00 OKPY)KHOCTH, MOJyYEHHBbIE yJallUMHCA B 7 Kiacce;
U3YYUTb HOBBIE (DaKThI, CBA3aHHBIE C OKPYKHOCTHIO; TO3HAKOMUTH YYAIIUXCS C YETHIPHMS 3aMeydaTeIbHbIMU
TOYKAMH TPEYTOJIbHUKA.

S.I1oBTOpenue. Pemienue 3agau (4 4)

Conepxanue o0OydeHusi 9 kjaacc

1.BexkTopsl (8 u)

[TonsTue Bekropa. PaBeHCTBO BekTOpOB. Cl10’KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha 4YUCIIO.

OcHoBHas 11e71b - (GOPMYIHPOBATH OMPEETICHHS U WUTIOCTPUPOBATH MOHATUSL BEKTOpa, €ro JJIUHBI,
KOJUIMHEAPHBIX W PaBHBIX BEKTOPOB; MOTHUBHPOBATh BBEACHUE MOHATUM M JIEUCTBHUM, CBA3aHHBIX C
BEKTOpaMH, COOTBETCTBYIOIIUMH IMPHUMEPAMHU, OTHOCAIIMMUCSH K (PU3HMUYECKHUM BEKTOPHBIM BEIMYUHAM;
MIPUMEHATH BEKTOPHI U IEUCTBUS HAJ HUMU IIPU PEIIEHUU T€OMETPUUECKUX 3a]1a4

2.Metoa koopauHat (10 4)

Paznoxxenue BeKTOpa MO JABYM HEKOJUIMHEApHbIM BekTopam. Koopaumuatsl BekTopa. IIpocreitmue
3a1a4d B KOOpAMHATaX. YPaBHEHUsI OKPYXKHOCTH M mpsMou. IIpuMeHeHHre BEKTOPOB M KOOpPAMHAT IIPU
pelIeHny 3a1a4.




OcHoBHas 11eJIb — Hay4UTh YYal[UXCs BBIIOJIHATH NEHCTBUS HaJ BEKTOpaMHU KaK HalpaBICHHBIMU
OTPE3KaMH, YTO BAXHO IS IPUMEHEHHsSI BEKTOPOB B (PU3UKE; MO3HAKOMUTH C UCIIOJIb30BAHUEM BEKTOPOB U
MeTO/1a KOOPAMHAT MPH PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

3.CooTHOLIEHUSI MeXAy CTOPOHAMH M YIVIaMH TpeyrojbHuka. CKajJsipHOoe NpOM3Be/ieHUe
BeKTOPOB (11 1)

CuHyc, KOCMHYC W TaHTeHC yrja. TeopeMbl CHUHYCOB M KOCHHYCOB. PelieHue TpeyroiabHUKOB.
CkanspHoe Mpou3BeIeHNEe BEKTOPOB U €ro MPUMEHEHUE B TEOMETPHUUECKHX 3a/1adax.

OcHOBHas 11€J1b — pPa3BUTh YMEHUE YYALIUXCS MPUMEHSTh TPUTOHOMETPUUECKHI ammapar Ipu
pEIIeHNU TeOMETPUYECKUX 3a/1a4.

4.]InuHAa OKPYKHOCTH U IJIomaab Kpyra (12 4)

[IpaBunbHbIe MHOTOYTOJIBHUKUA. OKPYKHOCTH, ONMHUCAHHAS OKOJO MPaBUILHOTO MHOTOYTOJIbHHKA U
BIIMcaHHas B Hero. [locTpoeHne npaBuiIbHBIX MHOTOYTOJILHUKOB. JlTnHa oKkpykHOCTH. [Inomanp kpyra.

OcHOBHas 1elNb —  pacIIMPUTh 3HAHHUE YYAIIUXCS O MHOIOYTOJIbHUKAX; PACCMOTPETH MOHATHUS
JUTMHBI OKPY>KHOCTH U TUIOHIAIM Kpyra U GOpPMYJIbI IS UX BBIYUCIICHUS.

5.IBuxenns (8 4)

OtoOpaxkenue miockoctu Ha cebs. [lonsrue aBmxkenus. OceBas U LEHTPAIbHAs CHUMMETPHU.
[Tapamnensusiii nepenoc. [loBopot. HamoxeHust 1 ABUKEHUS.

OcHoBHast ~ 1edb — MO3HAKOMHUTH  YYalIUXCSl C TOHATHEM JIBXKEHUS U €ro CBOMCTBamH, C
OCHOBHBIMHM BUJAMH JIBUKEHUI, B3aMMOOTHOLICHUSIMH HAJIOKEHUM U JIBUKEHUU. J[BUKEHUE IIIOCKOCTH
BBOJMTCS KaK 0TOOpa)keHHE MIIOCKOCTH ce0sl, COXPaHAIOIIee PACCTOSTHIE MEXKIY TOUKaMHU.

6.00 akcuomax reomeTpuu (2 4)

becena 00 akcruomax reoMeTpHH.

OcHoBHasi 1enp — JaTh Ooznee TIIyOOKOE TPEJCTaBIEHWE O CHUCTEME aKCHOM IUITAHUMETPHH U
aKCHOMaTHYeCKOM MeToJie. B maHHOI TeMe paccKas3bIBaeTCsl O pa3IMYHbIX CUCTEMaX aKCHOM I'€OMETpPHUH, B
YaCTHOCTH O PA3JIMYHBIX CIIOCO0aX BBEIACHHUS MOHSITHUS paBEHCTBA QUTYD.

7.HavanbHble cBeJleHUS U3 cTepeoMeTpuu (8 1)

[Ipeamer crepeomerpun. ['eomerpuueckre Tena W IMOBEPXHOCTH. MHOTOTpaHHHMKHU:  TpU3MA,
napajuienenunen, nupamuaa, GopMyn Uisi BIYUCIEHUS UX 00beMoB. Terna M MOBEPXHOCTH BpalllEHUS:
WIMH]IP, KOHYC, cdepa, map, GopMyIbl sl BBIMUCICHUS UX IJIOMAACH MOBEPXHOCTEH U 00HEMOB.

OcHoBHasl 1eslb — JaTh HaudaldbHOE NMPEACTABICHUE O TelaX U IMOBEPXHOCTSIX B MPOCTPAHCTBE;
MO3HAKOMUTH YYAIIUXCSI C OCHOBHBIMU (DOPMYJIaMU IS BBIYMCIICHUS TUIOIIAJICH TTOBEPXHOCTEH H 00bEMOB
Te.

8. lloBTOpenue. Pemenue 3aaau (9 4)

Temaruueckoe MJIaHUPOBAHWE, B TOM YHCIE C YYETOM MPOrpamMMbl BOCIHMTAHUS C YKa3aHUEM
KOJIMYECTBA YaCOB, OTBOJAUMBIX Ha OCBOCHHUE KaXOU TEMBI .

B cootBerctBumn ¢ yueOnbM mianom ['BOY KK HIMCII Ha wusydeHue TEOMETPHUU Ha CTYIICHH
OCHOBHOTO 0o0mero obpasoBanusi orBogutcs 204 yaca, B ToM uncie B 7 kigacce 68 yueOHBIX 4acoB U3
pacdera 2 yueOHBIX yaca B HEJICNIO, B 8 Kilacce 68 ydeOHBIX 4acoB M3 pacuera 2 yueOHBIX Yaca B HEJIEIO,
B 9 kjacce 68 yueOHBIX 4acOB U3 pacueTa 2 yueOHbBIX Yaca B HEJEIIO.

1. TemaTuyeckoe nIaHMpPOBaHUE



7 KJ1acce

Pasznen

Kou -
BO
4acoB

Tembl

Koua -
BO
4acoB

OCHOBHBIE BH/IbI
AeSITeJIbHOCTH 00Y4aIouUuXCs
(Ha YypOBHe Y4eOHBbIX
JaeicTBuil)

OCHOBHbBIE
HampasJie
HUSA
BOCIIHUTATE
JbHOH
neaTeIbHO
CTH

1.HavajabH
ple
reomeTpuue
CKHe
CBeJIEeHUsA

12

[Ipsimas u oTpe3ok JIyu u
YTOJI.

OOBSCHATH, YTO TaKOE OTPE3OK,
myd, yroi, Kakue  (Qurypsl

1,3,4

CpaBHEHHE OTPE3KOB U YTJIOB.

Ha3bIBAIOTCA PaBHbBIMH, KakK

5,7

M3MepeHne OTpe3KoB
3MepeHune yrios.

CpPaBHHUBAIOTCSI M  HM3MEPSIIOTCH]
OTPE3KM M YIJIBl, YTO TaKO€
rpagyc W TpaJycHas Mepa yria

3.,4,6

[leprieH TUKyNSIpHBIE IPSIMBIE.

KaKoM YroJi Ha3bIBa€TCA IMMPAMBIM,

2,5

Penrtenue 3anau

VIIBIM, OCTPBIM, DPa3BEPHYTHIM,
YTO TaKOE€ CepelrHa OTpe3Ka U

1,4,7

KonTpoasnas padora
Nelmo Treme «HayanbHBIE
reoMeTpuyecKkue CBeaeHusl

OuccekTpuca yria, Kakue Yyribl
HA3bIBAIOTCS CMEXHBIMH U KaKue
BEPTUKAIIbHBIMU;
(dbopmynHupoBaTh "
00OCHOBBIBaTb YTBEPKICHUS O
CBOMCTBax CMEXHBIX u
BEPTUKAJIbHBIX YTJIOB;
OOBSICHATD, IIPSIMBIE
Ha3bIBAOTCS
MEPIEeHANKYISPHBIME;  (popmy-
nMpoBaTh M OOOCHOBBIBAThH
YTBEPKICHHE O CBOWMCTBE IBYX
[PSIMbIX, MEPIEHIUKYISIPHBIX K
TpPEThEH; n300paxkaThb y
pacro3HaBaTh yKa3aHHbIE
[IpocTeiIne buryps HA
yepTeXkax; — pemarb  3a4add,
CBsI3aHHBIE C TUMHU
MpocTerImmMmMu Gurypamu

KaKue

2.Tpeyroan
HUKH

18

IlepBbI1il IpU3HAK PABEHCTBA
TPEYrOJIbHUKOB.

OOBscHATD, Kakas Qurypa
Ha3bIBACTCS TPEYTOJIBHUKOM,
4TO TaKkoe BEpILMHBI,
CTOPOHBI, YIJIbl M NEPUMETP
TpeyrojbHUKA, KaKou

2,43

TPEYTrOJIbHUK Ha3bIBACTCsA

MenuaHnbl, OUCCEKTPUCH U
BBICOTBI TPEYTOJIEHUKA.

paBHOOEIPEHHBIM U KaKOM
PaBHOCTOPOHHHM, KaKue
TPEYTOJIbHUKH HAa3bIBAIOTCS
pPaBHBIMHU; HW300pakaTb |

5,6,7

PAaCIIO3HABATh Ha YCPTECIKAX

Bropoii u Tpetuii npusHak
PaBEHCTBA TPEYTOJILHUKOB.

TPEYrOJIbHUKU U 1754
3IIEMEHTHI; (POPMYIUPOBATH
U JOKa3blBaTb TEOPEMBI O

4,5,7

3azauu Ha IOCTPOCHUE

IIpHU3HaKax PaBCHCTBA

2,37

Pemrenue 3agau

TPEYrOJIbHUKOB; OOBICHSITD,

5,7

qTo Ha3bIBaCTCsA




KonTpoabHas padoraNe2 mo
TeMe «IIpu3Haku paBeHcTBa
TPEyroJbHUKOB»

NEPIEeHIUKYIISIPOM,
MPOBEAEHHBIM U3  JJAHHOU
TOYKM K JaHHOW NPSMOM;
dbopMynupoBaTh u
JOKa3pIBaTh ~ TEOpEMYy O
MEPIECHANKYIISIPE K MPSIMOM;
OOBSACHATh, KaKHUE OTPE3KH
Ha3bIBAKOTCS MEJIHaHOM,
OMCCEeKTPUCON W BBICOTOM
TPEYrOJIbHUKA;
dbopMyIupoBaTh "
JIOKa3bIBaTh ~ TEOPEMBI O
CBOMCTBAX
PaBHOOCIPEHHOTO
TpeyrojibHUKa; pemarb 3a-
Ja4u, CBS3aHHBIE c
pU3HaAKaMu paBeHCTBa
TPEYTOJIHHUKOB "
CBOMCTBaMH
PaBHOOCIPEHHOTO
TPEeYrojabHHUKa;
poBaTh omnpeJielIeHue
OKPY>KHOCTH; OOBSICHSITH,
YTO TaKo€ ILIEHTp, PAAUYC,
xopaa u JTUameTp
OKPYXHOCTH; pelarh Ipo-
cTeuime 3a1a4u Ha
nmocTpoeHue  (MOCTPOCHHE
yrila, paBHOIO JIaHHOMY,
MOCTPOEHHUE  OMCCEKTPHUCHI
yria, TMOCTPOCHHE  Iep-
NEHAUKYJISPHBIX  MPSMBIX,
MOCTPOEHHUE CepeIUHBI
OTpe3Ka) u 0oJiee CIIOKHBIC
3a/1a4u, HCIIONB3YIOLINE
yKa3aHHbIE MPOCTEHUIIINE;
COIOCTABJIATh MOJIYYEHHBIN
pe3ynbTaT € YCJIOBHEM
3a/a4u; aHaJIM3UPOBATh
BO3MOJKHBIE CITydan

hopmymnu-

3.11apasien
bHbIE
npsiMmble

12

[Ipu3Haku mnapamuIeIbHOCTU
NBYX IPSAMBIX

DOopMyIMpOBaTh  OINPEICIICHUE

AKCHOMA MapaJyIeTbHBIX
MPSMBIX.

Pemenue 3amau

MapauIeIbHBIX MPSIMBIX;;
0OBICHATH c ITOMOIIILIO
pUCYHKa, KaKHe YTJIBL,
00pa3oBaHHbBIC npu
[EePeCeYCHNN JIBYX MPSMBIX

CEKYILIEeH, Ha3bIBAIOTCSI HAKPECT

2,4,6

1,3,6

3,5,7

10



KoHTponbHas paboTta 1o Teme
«[TapannenbHOCTh NPSMBIX»

JICKalllUMHU, KakKue
OIHOCTOPOHHUMH n KakKue
COOTBCTCTBCHHBIMMU,

(dbopMyIUpoOBaTh U JTOKA3bIBATh
TEOPEMBI,

BEIPAKAIOIIHEC MPU3HAKY
MapajuieIbHOCTH JIBYX MPSIMBIX;
OG’bSICHSITB, YTO TAKO€ aKCHUOMBI
rCOMETPHH W KaKhe aKCHOMBI
yXKE€ HCIONB30BAIUCH paAHEE;
hopmyIupoBaTh aAKCHOMY
apaljiICJIbHBIX MMPsAMBIX u
BBIBOJMTH CIICAICTBUSI U3 HeEE;
(dbopMyIIUpoBaTh U JTOKA3bIBATh

TEOPEMBI 0 CBOMCTBax
[apaljiICJIbHBIX MMpAMBbIX,
oOpaTHbIe TeopemMam 0
MpU3HAKAX  MapaUIeTbHOCTH,
CBSI3aHHBIX c HaKpecT

JICXKaIMMHU, COOTBECTCTBCHHBIMUA
1 OJHOCTOPOHHHMH YTJIaMH, B
CBsI31 C JOTHUM O6’b$ICH$ITB, qTo
Takoe YCIIOBHUE U 3aKJII0YeHHE
TEOpeMbl,  Kakas  Teopema
Ha3bIBacTCs  OOpaTHOHW  TO
OTHOILIEHUIO K JJAHHOU TEOpEME;
00BSACHATH, B YEM 3aKIIFOYAETCS
METOJlT  J0Ka3aTelbCcTBa  OT
[POTUBHOTO: (hOPMYIHPOBATH U
TOKa3bIBaTh TEOPEMbl 00 yriiax
C COOTBETCTBEHHO
napayieTbHbBIMU u
[MEPIECHINKYIAPHBIMU
CTOPOHAMU; MIPUBOIUTH
IIPUMCEPBI UCITOJIB30BAHUA 3TOT'O
METO/la; pelmarbh 3aJadd  Ha
BBEIYHCIICHHE, JT0KA3aTeILCTBO U
[MOCTPOCHHE,  CBSI3aHHBIE  C
apaJlJICJIbHbIMHA PAMBIMUA

4.CooTHO
meHus
MeXKIY
CTOpPOHA
MH U
yriaamu
TPEeyroJb
HUKA

18

CymMa yriioB TpeyroJibHHKa.

DopmyIHPOBATH U JOKA3bIBATH
TEOPEMY O CYMME YTJIOB
TPEYroJIbHUKA U €€ CIEACTBUE O

COOTHOIIIEHUE MEXKITY
CTOpOHaMI/I nu erIaMI/I
TPEYroJIbHUKA.

BHEIIIHEM YTJIE TPEYTOJIbHUKA,
MPOBOAUTH KJIaCCU(UKALIUIO
TPEYrOoJIbHUKOB I10 yTiaMm;

KonTtponsHas pabora no
reme «CyMma yrioB Tpe-
YTOJTEHUKA)

dbopMynupoBaTh U AOKA3bIBATH
TEOPEMY O COOTHOLIEHUSIX
MEX1y CTOPOHAMU U YTIIaMU
TpeyrojibHuka  (IpsMOE WU
oOpaTHOE  YTBEpXKICHHUs) |

[IpssMOyTOIBHBIE
TPEYrOJIbHUKH.

CIEACTBUS U3 HEE, TEOPEMY O
HEpPABEHCTBE  TPEYrOJbHUKA,

[locTpoeHHe TpeyroJbHUKA 10

TPEM DJICMCHTaAM

(dhopMyInMpoBaTh U JOKa3bIBAThH

1,4,6

3,5,7

2,4

5,7

11



Pemenue 3agau TEOPEMBI 0 CBOMCTBax 3,6
[PSIMOYTOJIbHBIX
KonTtponsHas paboTa 1o TPEYroJIbHUKOB 5
teme « COOTHOLIEHHE (IpSIMOYTOJIBHBIN TPEYTOJIbHUK
MEXy CTOPOHAMU U yTIIaMH ¢ yraom 30°, mOpU3HAKK
TPEYroabHUKA paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB);
(bopMyIHMpOBaTh OMNpEaEIICHUS
paccTosiHus OT TOYKH [0
[IPSIMOM, PACCTOSIHUS MEXIY
MapayieTbHbBIMU PSIMBIMU;
pelaTh 3a1a41 Ha BBIYHUCIICHUS,
T0Ka3aTeNbCTBO U MOCTPOEHUE,
CBSI3aHHBIE C COOTHOIIECHUSIMH
MEX1Yy CTOPOHAMHM M YIJIaMH
TPEYrOJbHUKA, U PACCTOSTHUEM
MEXTY napauieIbHbIMU
[IPSMBIMHU. IIpu
HE0OXOIMMOCTH TPOBOJUTH 1O
X0y peuieHus
NTOTIOJTHUTEJIbHBIE TTOCTPOCHHUS,
COIIOCTABJISITh MOJTY4EHHBIHN
pe3yNbTaT ¢ YCJIOBHUEM 3ajaud,
B 3aJadaXx Ha IIOCTPOECHHE
MCCIIEIOBATh BO3MO>KHbIE
CJIy4Yau.
S5.MoBTopen| 10 (IIpocreitmue Gpurypsl mianu- 1,3,4
ue. METPUU: MIpsiMas, Jy4, yroJ
Pemenne TpeyronbHUKH 2,6,7
3ajad4. [lapanienbHble NpsiMble 3,7
M toroBast KOHTpOJIbHAS 5
abota
O6001aromee MOBTOPCHHE 5,7

12



8 kiacce

Pa3znen KoJ1- Tembl Koa- OcHOBHBIE BUIBI OcHoBH
BO BO AeATeJIbHOCTH ble
4aco 4aco o0yyaromuxcs (Ha ypoBHe Hanpas
B B yueOHBbIX J1eiicTBUI) JeHUA

BOCIIUT
aTejbH
oi
aesTeNb
HOCTH
1.Yerbipé 14 MHOroyroiabHUKH. 1 OOBACHSTS, qTO TaKkoe 1,5,7
XYroJIbHU YeTbIpexyrolbHUKH JIOMaHasi, MHOTOYTOJIbHHK, €TI0 2,47
KH [Tapannenorpamm. 1 BEPILUHBI,
CME)KHbIE CTOPOHBI, 5,6
CBoiicTBa 1 JIMaroHanu, u300paxkaTb H
rapajuiesorpamma. pacnosHaBaThb 2,3
MHOTOYTOJFHUKH Ha YePTEIKAX; 167
MTOKA3bIBaTh 3JIEMEHTHl MHOTO 7
[Tpusznaku 1
YrOJIbHHUKA, €70 BHYTPEHHIOK U
napajuiesorpamma. ) 5,7
BHEIIHIOK obnacTy;
Pemenue 3a1a4 1o TeMe 1 (bopMynupoBaTh OIpEIEICHUE
«rmapajiesiorpaMmm». BBITYKJIOTO  MHOT'OYT'OJIbHHKA, 3,4,6
n300paxkaTh W PAcCIO3HABATh 127
— BBINIYKJIBIE W  HEBBIIIYKIIBIC =
Tpaneuus. ColicTBa 1 b . Y
MHOTOYTOJILHUKH;
Tpanenuu. 5,6
(dbopMynpoBaTh U JOKa3bIBATh
3aza4u Ha MOCTPOCHHUE. 1 YTBEPXKICHHUS O CyMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIGHUKA U 5,7
IIpsiMOYTONBHUK. 1 CyMME €ro BHEIIHUX YIJIOB;
OOBSCHAITh, KaKU€ CTOPOHBI 1,3,4
Pom6 u KBajpar. 1 (BepILIUHBI) YETHIPEXYTONBHUKA 2,4,6
CaoiicTBa pom0a 1 kBajpara | 1 Ha3bIBAIOTCA
MIPOTHUBOMOIOKHBIMH, 25
2
OceBast 1 LeHTpaTbHAS 1 (dbopMynpoBaTh OIpeaeacHus
CHMMeTpHH napajuieiorpaMma, TpPareiuu, 347
(v 27
paBHOOEAPEHHOMN u
Pemrenue 3agau. 1 - N
MPSMOYTOJIbHON Tparnenuid, 5
MPSIMOYTOJIbHUKA om0Oa
Kontpoabnas padora Nel | 1 P yr. ’ p ’
KBajpaTa;, wW300paxkatb U
1o Teme: pacrno3HaBaTh 3TH
«UYETBIPEXYT'OJIBHUK N .
s YEeTBIPEXYTONLHUKH,

(bopMyIHpOBaTh U JIOKA3bIBAThH
YTBEP)KICHHUS 00 X CBOMCTBaX
W TpU3HAKax; pemiaTth 3aJa4u
Ha BBIUHCIICHHE,
JI0Ka3aTeIbCTBO M TIOCTPOCHUE,
CBSI3aHHBIE C OJTUMH BHUJAMU
YETBIPEXYTOJTLHUKOB;

OOBSACHATH, KaKHE [BE TOYKHU
Ha3bIBAIOTCS CHMMETPUYHBIMH

OTHOCUTEIIBHO IPsIMOI
(ToukHm),B  KakoM  cllydae
¢durypa Ha3bIBACTCS

CI/IMMeTpI/ILIHOI\/'I OTHOCHUTCIIBHO

13




npsIMON (TOYKH) M YTO TaKOe
ocb  (LEHTp) CUMMETPUH
Gburypsl; TpUBOIUTH MPUMEPHI
¢buryp, oOmagaronmx 0ceBoi
(IeHTpabHON) CUMMETpHUEH, a
TaKKe IPUMEPBl OCEBOM U
LHEHTPAIIBHOM CHUMMETPUN B
OKpy>Karomiel Hac 00CTaHOBKE.

2.11noma | 14 IlonsaTHe mOMIAAN OOBsCHATD, KaK TipousBoautcs | 1,4,6
b MHOTOYTOJbHUKA. U3MepeHue rIomaaei
MHOTOYTOJIbHUKOB, KaKue
[Imomaae npsAMOyroJibHUKA 2,4
MHOTOYTOJbHUKH HAa3BIBAIOTCS
Ilnowans PaBHOBENIMKAMH M KaKue
TTapaJleI0rpaMma. PABHOCOCTABJICHHBIMY;
dhopmynupoBaTh OCHOBHBIC
[Inomane TpeyroabHHUKA. CBOIICTBA ILIOMIANICH U
BBIBOJUTh C HUX IIOMOWEBIO | 3,57
Tolats Tpanemuu (bopmyIbr iouaaen
MPSIMOYTOJIbHUKA
Haxoxnenue mioraan PAMOYT ’ 4,6
napajuiesiorpaMmma,
TpaneunuH. .
TpeyroJibHUKa, Tpaneuuy; | 3,5
Teopema [udaropa. (hopMyInUpOBaTh U JOKA3bIBAThH
TeopeMy 00  OTHOIICHHH 467
D I IEN S TPEYrOJbHUKOB, |
ellfIJeHHe 3a/1a4 ¢ TOMOIIbIO UMEIONUX [0 PABHOMY YTIIY:
7. Tugaropa. (hopMyIUpOBaTh U JOKA3bIBATh 257
TEOpeEMyY [Mudaropa 1
[ToBTOpEHME IO TEME ..
oOpaTHyl0  ei;  BBIBOJUTH
«TUITOMIAH
dhopmyny ['epona s mmomanm | 5
KonTponbHas pabora Ne2 mo TPCYTOJbHIKA, PCIIATh 3a/aqn
TeMe «TLIOMIATbY Ha BBIUHCJICHHE u
JI0Ka3aTeNbCTBO, CBS3aHHBIE C
dbopmynamMu  IOMIANEH @ |
teopemoii [Tudaropa
19 Omnpenenenue mMog00HbBIX OOBACHAITD IIOHSITHUE 1,3,5
TPEYTOJBHUKOB. MIPOMOPIIUOHAIEHOCTH
OTPE3KOB; dbopmyIupoBaTh 24
OTHomeHne miomaziei OTIpEICIICHUS MOT00HBIX ’
MOJOOHBIX GuUryp TPEYTroJIbHUKOB 51
I[1epBbIii mpu3HaK MoA00Us KodpunrenHTa noao0us; 3,6
TPEYTrOJLHUKOB (dbopMynupoBaTh U JOKa3bIBaTh
Bropoit npuzHak nogodus TEOpeMbl: 00  OTHOIICHUU 4,7
TPEYroJbHUKOB rionaaen TIOJTIOOHBIX
Tperuii npusHax Mog00us TPEYTOJLHUKOB, O TIPU3HAKAX 3,6
TPEYrONLHHKOB moAoOus TPEYroJIbHUKOB, O
CpeaHel TUHUM TPEYroJbHUKA
Pemenue 3aa4 Ha Bce P peyr ’ 3,57
0 nepeceyeHu MeauaH
MIPU3HAKH TTOI00US
TpPEeYroJbHUKA, 0
3. KontpossHas pabora Ne3 1o IPOHOPIMOHATBHBIX OTpPE3Kax
HO}IOﬁHLI TEME: «HOI[O6HI)IC B MPSAMOYTOJIbHOM
¢ TPEYTOJbHUKNWY TPEYroJbHUKE; O0BACHATH, UTO
TPeyroJib Teopema o cpeHEN TMHUA Takoe MeETOJ TIOJo0us B
HUKH TpEeYroJbHUKA.
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Pemrenue 3aga4d co
CBOMCTBAMHU MeIUaH
TPEYTOJIbHUKA

Teopema o
MIPONIOPLIMOHAIIBHBIX
OTpe3Kax B MPSIMOYTOJILHOM
TPEYTrOJIbHUKE

Jlenenue oTpeska B JaHHOM
OTHOIIICHUHU

[IpakTHueckoe NpUII0KEHNE
TPEYroJbHUKOB

CooTHollIeHHE MEXKITY
CTOPOHAMH U yTJIaMU
MIPSAMOYTOJIBHOIO
TPEYroJbHUKA

Cunyc, KOCUHYC U TAaHT€HC

OCTpOro yria

MPSIMOYTOJIBHOTO

TPEyroJIbHUKA

Pemrenue 3agad mo reme
<M0JJOOHBIE TPEYTOJTBHUKI
KonTtponbhas pabota Ne4 mo
reme: « [Ipumenenue
MPU3HAKOB TTOI00MS
TPEYrOJIbHUKOBY»

3aa4yax Ha TIIOCTPOCHHUE, U

MIPUBOJUTH pUMEPDI
MPUMEHEHUsSI DITOT0 METOJa;
OOBSCHATS, KakK MO>KHO
HCIIOJIH30BaTh CBOICTBa

MOJOOHBIX TPEYTOJILHUKOB B
W3MEPHUTENBHBIX paboTax Ha
MECTHOCTH; OOBICHATH, KakK
BBECTH TIOHSTHE TOAOOHS JUIsI
IIPOU3BOJILHBIX dburyp;
(dhopMyTupOBaTh OMpPEACIICHHE
U WUTFOCTPUPOBATH TOHSATHUS
CHHYCa, KOCHHYCa M TaHTeHCa
OCTpPOTO yIJIa MPSIMOYTOJIBHOTO

TPEYTOJIbHUKA,; BBIBOJIMTH
OCHOBHOE
TPUTOHOMETPHUYECKOE

TOKIECTBO U 3HAUYEHUS CUHYCA,
KOCHHYCa ¥ TaHIeHca JUIs
yrioB 30°, 45°, 60°; pemath
3aauu, CBSI3aHHbBIE c
10JI00MEM TPEYTOJIbHUKOB, JUIS
BBIYUCIICHUS 3HAYCHUH
TPUTOHOMETPHUECKUX
byHKIHI HCIIOJTh30BaTh
KOMITBIOTEpPHBIE IPOTPAMMBI
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4.0xpyx
HOCTh

17

B3anmHoe pacnonoxxenue
IIPSIMOM U OKPYKHOCTH

Kacarenbnas
oKkpyxHOCTH. [locTpoeHue
KacaTeJIbHOU K OKPY>KHOCTH.

I'pagycnas mepa
OKPYKHOCTH

HGHTpaJIBHBIG X BIIMCAHHBIC
YTJIBL

TeopeMa 0 BIMCaHHOM yriie
1 00 oTpe3Kax,

3ameyaTesbHbIe TOUKU
TpeyrojibHuKa CBOMCTBO
OMCCEKTPHUCHI yTIIa

3ameyaTesbHbIe TOUKU
TpeyrojibHuka CepeTMHHBIN
MePIEHIUKYIISIP

Teopema o Touke
IepeceyeHus
BBICOT TPEYTOJIbHUKA

BrnucanHnas OKpyHOCTb.
OnucaHHasi OKPYX HOCTb.

Pemenue 3amau mo teme;
«OKpY)HOCTbY

Kontponbnas padora Ne5 mo
TeMe: «OKpYKHOCTh»

Uccnenosats B3alIMHOE
pacnoyioKeHue  NpsAMOM U
OKPY>KHOCTH; (OPMYIHPOBATH
ONpEACIICHUE KacaTeJbHOU K
OKPY>KHOCTH; (OPMYITHPOBATH
U JOKa3plBaTb TEOPEMBI: O
CBOMCTBE  KacaTeabHOM, O
NpU3HAKEe KacaTeNbHOH, 00
OTpe3Kax KacaTelbHbIX,
MPOBEIEHHBIX U3 OJHON TOUKH;
dbopMynupoBaTh TTOHSTHS
LIEHTPAJIBLHOTO yria u
rpaayCcHOU Mepbl yTH
OKPY>KHOCTH; (POPMYIIUPOBATH
U JI0Ka3bIBaTb TEOPEMBI: O
BIICaHHOM yrie, 0
MIPOU3BEICHUN OTPE3KOB
[IEPECEKAIOIINXCS Xopz;
(dbopMynupoBaTh U JOKa3bIBaTh
TEOPEMBI, CBs3aHHbIE C
3aMeyaTesbHbIMU TOYKaMH
TPEYroJibHUKa: 0 OucCCeKTpuce
yria U, Kak CIEICTBUE, O
nepeceyeHn OuccexTpuc
TPEYroJbHUKA; O CEpEeIUHHOM
NEPIEHIUKYIIApE K OTPE3KY U,
KaK CJIe/ICTBHE, O IepeceueHnun
CEpEIUHHBIX
MEPHEeHIUKYISIPOB K CTOPOHAM
TPEYrOJbHUKA; O IMEPEeCceUEeHNUN
BBICOT TPEYroJbHUKA;
(dbopMyIHpOBaTH ONpeAeICHUs
OKpPY>KHOCTEH, BIHCAaHHOH B
MHOT'OYI'OJIbHUK M OIMCaHHOU
OKOJIO MHOTOYTOJIbHUKA;
(dbopMyIHMpOBaTh U JIOKA3bIBATh
TeopemMbl: 00 OKPYKHOCTH,
BIIMCAaHHOH B TPEYTrOJBbHUK; 00
OKPY>KHOCTH, ONMCaHHOU
OKOJIO TPEYTOJIbHUKA; 0
CBOMCTBE CTOPOH OIHMCAHHOTO
YETBIPEXYTOJIBHUKA; 0
CBOWCTBE YIJIOB BIIMCAHHOTO
YeThIPEX YTOJIbHHUKA; pellaTh
3aJa4d  Ha  BBIUMCIICHHUE,
JI0Ka3aTeNbCTBO U MTOCTPOCHHUE,
CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMUCAaHHBIMH M OINUCAaHHBIMU
TpEyroJbHUKAMU u
YeThIPEXYTOJbHUKAMY;
HCCIIEN0BaTh CBOMCTBA
KOH(UTypaluii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TIOMOILBIO
KOMIIBIOTEPHBIX MPOTpamMM.

1,4

3.,4,6

1,2

2,5,7

3,5,6
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S.I1oBTOp 4 Pemenue 3agau no remam 1,3,5
eHue. «UYETBIPEXYTOIIBHUKWY,
Pemenue «IUIOLIA (b
3aga4 Pemienue 3amayd mo Teme 2,4,6
«OKpYX)HOCTb
HtoroBast KOHTpOJIbHAS 5
pabora
HTorosoe nosropeHune 3,7
9 kace
Pa3nen Kou- Tembl Koua- OCHOBHBIE BH/IbI OcHOBH
BO BO AeSITeIbHOCTH ble
4aco 4aco o0yuyawimuxcs (Ha ypoBHe HANMpaBJ
B B Yu4eOHbIX J1eficTBUIA) eHus
BOCIIMTAT
eJIbHOM
AesiTebH
OCTH
1. 8 1 @opMyIHpOBaTh ONPENEICHUS 1,3
BekTopsl [TonsiTue BexTOpA. U WUIIOCTPUPOBATh TMOHATHS
BEKTOpA, €ero JUIVHBI,
I KOJUIMHEApPHBIX W PaBHBIX 57
BEKTOPOB; >
PaBeHCTBO BEKTOPOB.
MOTHUBHUPOBATH BBEJ/ICHHE
3 HOHATUHU Hu JEUCTBUIM, 3.4
CroxeHne ¥ BBIYUTAHUE CBS3AHHBIX
BCKTOpOB. C BEKTOpaMmHu,
2 COOTBETCTBYIOIINMH 1.2
YMHOXEHHE BEKTOpa Ha puMepamMu, OTHOCSIIIUMHUCS K
L buznuecKuM BEKTOPHBIM
IIpumeHeHNE BEKTOpPOB K 1 BETHIHHAM, NPHMEHSATE 3,7
PCIICHHIO 3a1a4 BEKTOPBI U JEHCTBUS HaJl HUMHU
MIPU PEIICHUH T€OMETPUUECKUX
3a/1a4
2.Metoa 10 Pasnosxenne BekTopa 1o 1 OOBACHATD W WIUTFOCTpUpPOBATH | 1,4
KOOP/ANHA JIBYM HEKOJUIMHEAPHBIM MOHSATHUS PSIMOYTOJIbHOM
T BEKTOpaM CUCTEMBI KOOpP/IMHAT,
KOOPAMHAT TOYKU U KOOPAUHAT | 37
Koopaunatsl BekTopa 2 BEKTOpa,
1 BBIBOJUTH U MCIOJIb30BaTh MPHU
I[Tpocreiimue 3a1a4u B peenuu 3ana4 GopmyIbt
KOOp/IMHATAX. KOOPJAMHAT CepeIMHbI OTPE3Ka, e
JUIMHBI BEKTOPA, PACCTOSHUS >
VpaBHeHHe OKPYKHOCTHU U 2 MEXKAY JByMs TOYKaMH,
TPSIMOI. YpaBHEHUsT  OKPY)KHOCTH U
IpsAMON
Hcnonb3oBanue ypaBHeHuit | 1

OKPYKHOCTH U IIPSIMOM ITpU
pEILIECHNN 3aau.
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Pemrenue 3amay« Meton
KOOpAHHAT

Kontponbras padota Nelmo
TeMe: « MeToJ KOOpArHATY

3.CooTHO 11 CuHyC, KOCUHYC, TAHT€HC dopmyIUpOBATH u 1,3
HIeHHs yria. WJUTIOCTPUPOBATH OMPEICIICHUS
MEKIY CHUHYCa, KOCUHYyCAa, TaHI€HCa U
CTOPOHaM KoTanreuca yrioB ot 0 1o
U 180°; BBEI-BOAMTH OCHOBHOE
yrjiamMmu TeopeMa 0 IUIOMIa N TPUTOHOMETPHUYECKOEC 2’5
TpeyroJib TPEYTOJILHHKA. TOXJIECTBO u bopMyIbl
HHUKA. TeopeMa CHHYCOB. IIPUBCOCHUA, q)OpMyJII/IpOBaTB 4’6
Cxansipu TeopeMa KOCHHYCOB. u JTIOKa3bIBaTh TEOPEMBI 1,7
oe Penienue TpeyronsHUKOB. CHHYCOB " KOCHHYCOB, 2,6
NnpousBe/ MPUMEHITh WX TPH pelIeHUuU
eHue CKaApHOE NPOH3BE/ICHHE TPEYTOJBHUKOB;,  OOBSICHSTH, 3.7
BEKTOPOB BEKTOPOB. Kak UCIIOJIb3YIOTCS
TPUTOHOMETPUIECKHE
Pemenue 3amau. (opmynbl B M3MEPHTEIBHBIX 1,4,6
paborax Ha MECTHOCTH;
KonTponbHas pabota Ne2mo (OPMYIHPOBATE  OTIpE/IETEH s 5
Teme: «COOTHOIIEHHS yIia MeKIy BEKTOpaMH W
MEX Iy CTOpOHaMHU H yTTaMH CKaJISPHOTO NPOU3BEICHUS
TpeyroibHuka. Ckayspioe BEKTOPOB; BBIBOJIUTEH (HOPMYITY
MIPOU3BE/ICHUE BEKTOPOB)» CKAJSPHOTO NPOM3BE IEHHS
yepe3 KOOpPJAMHATHI BEKTOPOB;
dhopmynupoBaTh "
00OCHOBBIBaTh YTBEPXKJICHUE O
CBOMCTBaxX CKaJISIPHOTO
MPOU3BENICHUSI; HCIOJb30BaTh
CKaJIsIpHOE MIPOU3BEICHNE
BEKTOPOB IPU PELICHUHU 3a/1a4
4. Inmuna | 12 [IpaBunbpHbIE DopMyIUpOBATH OMPEACICHUE 1,5
OKPY?KHOC MHOTOYTOJTbHUKH. MIPABHIILHOTO
™mH OKpYyXHOCTb, OIIUCAHHAS W MHOTOYTOJIbHHKA, 3,4
JI0A/Ab BIIMICAHHAS OKOTIO (hopMyIUpOBaTh U JOKA3bIBATh
Kpyra NPaBHIBHOTO TEOPEMBI 00 OKPYXHOCTSIX,
MHOTOYTOJTBHHKA OMHUCaHHOU OKOJIO
MPaBHWJIBHOIO MHOTOYTOJIbHUKA
Y BIUCAaHHOUW B HETO; BEIBOJIUTH 5.7

@DopMyIIbl AJ1 BHIYUCICHUS
IUIOLa A IIPaBUIIBHOTO
MHOTOYT'OJIbHUKA, €r0
CTOPOHBI, paaunyca
BIMCAHHOUW OKPYKHOCTH

Pemenue 3amau Ha
OKPY>KHOCTB.

JImuHa OKpYKHOCTH.

[lnomane kpyra.
Y IJIOIIA b KPYrOBOTO

CEeKTopa.

Y UCIOJIb30BaTh (hOPMYIIBI st

BBIYUCIICHUSA iomaigu
MIPaBHJILHOTO

MHOT'OYT'OJIbHUKA, €ro0 CTOPOHLIL
u paauyca BIMCAHHOU

OKPY>KHOCTH; pellaTh 3ajauu
Ha TIOCTPOEHUE MPABUIBHBIX
MHOTOYTOJILHUKOB; OOBSCHSTH
MOHATHUSA IJIMHBI OKPYKHOCTH U
IJIOIIAAM  Kpyra; BBIBOAUTH
dbopMynbl 7S BBIYHUCICHUS
JUIMHBI OKPY>KHOCTH M JUTUHBI
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Pemrenue 3agad Ha miomans 3 JIyTH, IO  Kpyra H
Kpyra. IJIOIIA M KPYTOBOI'O CEKTOpa;
Kontponbhas paboTta Teme: 1 MPUMEHSTHh 3TH (OpMyNbl Hpu
«JlnmHa OKPYKHOCTH U pelieHnu 3aaa4y
IJIOLIA1b Kpyra»
5.JIBu:keH [lonsTHe NBM>KEHHUS. 2 OOBACHSTS, 4TO Takoe 3,4
us CBoiicTBa IBUKEHHI 1 0TOOpakeHHe IIJIOCKOCTH Ha 2,6
[TapannenpHeIi IepeHOC U 2 ceds M B KaKOM Cllydac OHO 1,2,7
IIOBOPOT. Ha3bIBAETCS JBUKEHHEM
PeleHne 3a/1a4 10 TEMe D) IUIOCKOCTH; OOBSICHATH, 4YTO 57
JIBroKeHmpe. Takoe oceBas  CHUMMETpHS,
KonTposbnas padora Ned 1 LeHTpanbHast — CUMMETpHA, 5
«JIBHKEHIE» napajuleNibHbIl  MepeHoc U
MOBOPOT; OOOCHOBBIBAThH, YTO
9TH OTOOPAKEHUsS TIOCKOCTH
Ha cebs SIBIISTFOTCSI
JBUKEHUSIMU; OOBSICHSTH,
KaKoBa CBSI3b MEXIY
JBUKEHUSIMH U HaJIOKEHUSIMU;
WJUTIOCTPUPOBATH ~ OCHOBHBIE
BUJIbI ABM)KEHUI, B TOM YHCIIE C
MIOMOIIBIO KOMITBIOTEPHBIX
MIPOrpaMM.
6.Hauannb [Ipeamet crepeomeTpun. 1 OOBACHATH, YTO TAKOE 23,4
HbIE MHOT'OTPaHHUK, €ro FPaHH,
cBeJleHus pEOpa, BepIIMHbI, IUarOHaJH,
us3 KaKOM MHOTOI'PaHHUK
crepeoMme Ha3bIBAETCS BBITYKJIBIM, UTO
TPHUH TaKo€ N-yroJibHas IpusMa, e€
OCHOBaHUs1, OOKOBbIE IPAHU U
O0oKoBEIe pEOpa, Kakas mpu3Ma
Ha3bIBAETCs MPSMOI U Kakas
HaAKJIOHHOMH, YTO TaKOE€ BRICOTA
MHororpaHHHKH. 1 MPU3MBI, KaKas nmpu3sMa 4,7
Ha3bIBaeTCs
IIpusma. ®opmyna st 2 NapasIeNenuIe oM U Kakoi 6,7
BBIYUCIICHHS 00BEMA IapajuIeNIenIIe]] Ha3bIBaeTCA
HIPU3MBL. NIPSAMOYTOJIbHBIM;
IInpamupa. IlpaBunbHas 1 (dbopMynupoBaTh 1 1,2

nupamuga. @opmyna st
BBIYHCIICHUS 00BhEMA
MUPaMHU/IbL.

000CHOBBIBATH YTBEPKICHHS O
CBOWCTBE aAUaroHajien
napajuieJienuIe/1a v 0 KBajipaTe
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Tena Bpamenusi. DopmyIibl
IUIOLIAEN.

MMOBEPXHOCTEH U 0OBEMOB.
Hwnmusap, KoHyC, map.

JMarOHAIH IPSIMOYTOJIBHOTO
napajuiesienumneaa; OObsICHATD,
YTO TaKoe 00bEM
MHOTOTPaHHUKA; BEIBOJUTH (C
MTOMOIIIBIO TTPUHITUTIA
Kapanbepn) hopmymny o6nEma
PSIMOYTOJIBHOTO
napajuiesienumneaa; OObsICHATD,
KaKOW MHOTOTPaHHUK
Ha3BIBAETCS MUPAMUIOHN, YTO
TaKkoe OCHOBaHHE, BEPIINHA,
OOKOBEIE TpaHH, OOKOBBIE
p€Opa 1 BBICOTA MMHUPAMHU/IBI,
Kakasi mIpaMujia Ha3bIBaeTCs
MPaBUJILHOM, YTO TaKOE
arnogema rpaBUILHON
MUPaMUIBI, TIPUBOUTH
bopmyiy 00bEMa MUpaMHIBL;
00BACHATH, KAKOE TEJIO
HA3BIBAETCS MIJIUHIPOM, YTO
TaKOE€ ero 0Ch, BBICOTA,
OCHOBAaHUS, paanyc, OOKOBas
MMOBEPXHOCTh, 00pa3yromue,
pa3BépTKa OOKOBOI
MOBEPXHOCTH, KAKUMH
(dhopMyliaMu BBIPaKAIOTCS
00BEM 1 TIoMaah OOKOBOU
MOBEPXHOCTH IMIIMH/IPA;
00BICHATH, KAKOE TEJIO
Ha3bIBACTCS] KOHYCOM, YTO
TaKoe €ro OCh, BBICOTA,
OCHOBaHHE, OOKOBas
MOBEPXHOCTh, 00pa3yoIue,
pa3BEpTKa OOKOBOM
MMOBEPXHOCTU, KAKHMH
dhopmynaMu BRIpaKAOTCS
00BEM KOHYCA U IO
OOKOBOW MOBEPXHOCTH;
OOBSICHSITh, KaKasi TOBEPXHOCTh
Ha3bIBaeTCs chepor U KaKkoe
TEJI0 HA3BIBACTCS IIAPOM, UTO
TaKoe pajnyc U TUamMeTp
cdepsl (mapa), KaKUMH
dhopmynaMu BRIpaKArOTCS
00BEM MmIapa U TiIoaab
cthepsl; n300paXxkaTh U
pacrmo3HaBaTh Ha PUCYHKAX
pHU3MY, TapauIeIeTUIe]I,
MUpaMHUIY, IWIHHIP, KOHYC,
map

7.00
aKcuomax
IIAHUMET
puu

006 akcromax TUIAHUMETPUH

1,3,7

20




8.ITosTOpP
cHue,

Pemenue
3aj1a4

[NapannensHbie NpsAMbIS

TpeyronsHHK. Pemenue
3a1ay.

OxpyxHOCTb. Pemienne
3a1a4

o

YeTbIpEXYroJbHHUKH.
MHOroyroJbHHKH
YUeThIpEXYrOJIbHUKH.
MHOrOyroJbHHUKH.

Bekropsl, METOX
KoOpauHaT. [[BHKeHHE.

Pemenue 3a71a4 Ha
NpUMEHEHHE TEOpeM
CHHYCOB H KOCHHYCOB
Pernenue 3aaa4 Ha
IIOCTPOCHHE

' Arorosas KoHTpoasHas

' pabora

3axK nOYHTeILHLIH
ypox-Oecesa no Kypey
reomdeTpEE 7-9xa

2,6,7

1.4

3,6

4,7

5,6

24,7

o

COT'JIACOBAHO

[IpoToko1 3acenanus
METOJIHYECKOr0 OOBCANECHHS
yurTe/IeH MaTeMaTHEH B HEQOPMaTHKH
I'bOY KK HIHCII

ot «18» mas 2022 roza Ne 6
PykoBoaurens M

A I'vamna

COI'JIACOBAHO
3amec b qupekTopa no YBP
E.W. ['puiukosa

«19» masg 2022 roaa
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