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MHNOACHUTEJBbHASA 3AIINCKA
[[IxkonpHOE MaTeMaTHYECKOE OOPa30BAHKUE CTABUT CIEAYIOIIUE e O0yUeHUS:

o OBJIaJIcHNE KOHKPETHBIMH MaTeMaTHUYEeCKUMU 3HAHUSIMHU, HEOOXOTUMBIMU JJI51
IMPUMCHCHUA B HpaKTHHGCKOﬁ ACATCIIbHOCTH, JJIS1 U3YUCHUA CMCIKHBIX NUCIHILINH,
JUTSI IPOJIOJKEHUST 00pa30BaHuUS;

o WHTEIICKTYaTbHOE PAa3BUTHE yUAIIUXCsl, POPMUPOBAHUE KAUECTB MBIIILICHUS,
XapaKTEePHBIX JJIsl MATEMAaTUYECKOM IEATEIbHOCTH U HEOOXOIMMBIX JJIsl TOBCETHEBHOM
KU3HU;

o dbopMupoBaHUE IPECTaBICHUN 00 UAESIX U METOJaX MaTeMAaTUKH, O MAaTEeMaTHUKE KaK
dbopMe onucaHus U METOZE MMO3HAHUS ACHCTBUTEIHLHOCTH;

o dbopMupoBaHUEe IPEICTABICHUI O MAaTEMaTHUKE KaK YaCTH O0IIEeYeIOBEYECKOM KYIbTYPBI,
IIOHUMAaHHWs 3HAYUMOCTU MaTEMATUKU IJIA 06IH€CTB€HHOFO Imporpecca.

B paboueii mporpamme mpeacTaBiIeHbl COJEP)KaHNE MAaTEMaTHIECKOTr0 00pa3oBaHus, TPEOOBaHUS K
00s3aTeIbHOMY U BO3MOXXHOMY YPOBHIO MOJTIOTOBKM OOYYarolerocsi M BbIMYCKHHMKA, BHJIbI

KOHTPOJIA, a TAKIKC KOMIIBITOTCPHOC obecrieyeHue YpoOKa.

OO0mas xapakTepuCTHKA y4e0HOI0 MpeaMeTa

[Ipy wu3ydyeHum Kypca MaTeMaTHKH Ha 0a30BOM YpPOBHE NPOJOJDKAIOTCS M HOJIY4aloT pa3BUTHE
conepkarenbuble nuHuu: «Yucna u eviuucnenua», «Boviparcenua u ux npeobdpazoeanuany,
«@ynkyuuy, «Ypaeuenua u nepasencmear, «l'eomempusny, «Inemenmol KOMOUHAMOPUKU,
meopuu 6epoamuocmeitl, CamuCmuKu u 102UKu».

TI'eomempus — OMH U3 BXKHEHIINX KOMIIOHEHTOB MaTeMaTHYECKOr0 00pa3oBaHusl, HEOOXOAUMBIN TS
NpuOOpEeTeHHs] KOHKPETHBIX 3HAHMI O MPOCTPAHCTBE M IMPAKTHMUYECKH 3HAUYUMBIX yMEHHH,
dopMupOBaHUSA  f3bIKA OMHCAHMSI OOBEKTOB OKPYXKAIOLIEro MUpa, JJid  pa3BUTUA
IPOCTPAHCTBEHHOI'O BOOOPAKEHUS U UHTYUIIMH, MAaTEMATUYECKON KYJIbTYPBI, 1JI 3CTETUYECKOTO
BOCIIMTAaHMs ydamuxcs. M3ydeHwe reoMeTpuu BHOCUT BKJIaJ B Pa3BUTHE JIOTHYECKOTO
MBILUIEHUS, B (POPMHUPOBAHNE TOHATHUS J10KA3aTENIbCTBA.

Takum 00pa3om, B X0/1€ OCBOCHHUS COAEpNaHMs Kypca, ydalldecs IMOJIy4aloT BO3MOXHOCTb Pa3BUTh
MIPOCTPAHCTBEHHbIE MPEJCTABICHUS U U300pa3UTeNbHbIE YMEHUS, OCBOUTh OCHOBHBIE (DAKThI U
METO/IbI IJITAHUMETPUH, TO3HAKOMUTBCS ¢ IPOCTEHIINMU (PUTYpaMH U UX CBOWCTBAMH.

N3ydyenne reomMmeTpun B 8 Kiacce HAIIPABJIEHO HA JOCTUKEHHUE CIEAYIOUINX LENEH:

o [IponomkuTh OBNaieHNE CUCTEMON T'€OMETPHUUECKUX 3HAHUW U YMEHHUH, HEOOXOIUMBIX
JUIsL TIPUMEHEHMSI B TPAKTUUYECKOM NEATENbHOCTH, M3YYEHHMS CMEKHBIX JUCLMILUINH,

MPOJOKEHUsI 00pa30BaHUSI.



[TpomoKUTh MHTEUIEKTYalbHOE pa3BUTHE, (OPMHPOBAHHWE KAYeCTB JIMYHOCTH,
HEOOXOMMBIX YEJIOBEKY AJISl MOJHOLICHHONW HU3HU B COBPEMEHHOM OOIIECTBE; SICHOCTH
U TOYHOCTH MBICIM, KPUTUYHOCTH MBIIUICHUs, UHTYULUH, JIOTUYECKOIO MBIIIJICHUS,
JJIEMEHTOB  AITOPUTMHUYECKOM  KYJIbTYpbl, IPOCTPAHCTBEHHBIX  IIPEICTaBICHUN,
CIOCOOHOCTH K NMPEO0JIEHUIO TPYIHOCTEH;

®opmupoBaHue NPEACTABICHUN 00 UIESX U METOAAX MaTEMAaTUKHU KaK YHUBEPCAJIbHOIO
A3bIKA HAYKU U TEXHUKU, CPEACTBA MOAEIUPOBAHUS SBJICHUHI U ITPOLIECCOB;

Bocnuranue KynbTypbl JIMYHOCTH, OTHOIIEHME K TE€OMETPUM Kak K 4acTu
00I11€4esIOBEYECKOW KYJbTYpbl, MOHMMAaHUE 3HAYMMOCTH TE€OMETPUM MJIs Hay4dHO-

TEXHUYECKOT'O ITporpecca.

B xonme mnpenomaBanusi reomerpur B 8 Kiacce, paboThl Haa (OPMHUpPOBAHHMEM Y Y4YAIIUXCSA

NEPEYNCIICHHBIX B MPOrpaMMe 3HAHUM M yMEHHWH ciefayeT oOpamiarh BHUMaHUE HAa TO, YTOOBI

OHU OBJIAACBAIIM YMCHUSIMU 061ueyqe6Horo XapakTepa, paSHOO6paSHBIMI/I crocodamu

JCATCIIbHOCTH, HpI/IO6pCTaHI/I OIIBIT:

IUIAHUPOBAHUSI M OCYLIECTBJICHUS aJITOPUTMUYECKOH JESATEIbHOCTH, BBIIOJHEHUS
3aJJaHHBIX 1 KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

OBJIa/IEBAIM MIPHUEMaMH AHAIUTUKO-CUHTETUYECKON NeATEeIbHOCTH NpPH JI0Ka3aTeIbCTBE
TEOpUU U PELICHNUH 3a]1aY;

LieJICHANpPaBIEHHO OOpalauch K NpUMepaM H3 MPaKTHKH, YTO Pa3BUBAET YMEHMS
yyaluxcs BBIWIEHATh reoMeTpuyeckue (akTbl, GOpMbl U OTHOIICHUS B MpEAMETaxX U
ABJICHUSX JEUCTBUTEIBHOCTH, HCIOJIb30BAIM SI3bIK T€OMETPUM JJIsi HUX OIHCaHUS,
nproOpeTan ONBIT HCCIEN0BATEIbCKON JEsITEeIbHOCTH, Pa3BUTHs WJCH, MpOBEIACHUS
HKCIEPUMEHTOB, 0000IIEHNS, TOCTAHOBKU U (POPMYIHMPOBaHUS HOBBIX 33Jay;

SCHOTO, TOYHOTI'O, TPAMOTHOI'O U3JI0’KEHUSI CBOMX MBICIIEH B YCTHOW U MHCBMEHHOW peyH;
IIPOBEJCHUS J0KA3aTEIbHBIX PAcCyKJIEHUM, apryMEHTAlMM, BbIIBUKEHUS TUIIOTE3 U UX
000CHOBaHHUS; TOWCKA, CHCTEMAaTH3allM{, aHaliu3a W Kiaccuukanuu uHGOpMaluy,
UCIIOJIb30BaHUsl Pa3HOOOpa3HbIX MH(GOPMAIIMOHHBIX MCTOYHUKOB, BKJIIOYas y4eOHYIO U

CIIPaBOYHYIO JIUTCPATYPY, COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIC TCXHOJIOTHH.

Conep:xanue padoyeii mporpaMmsbl

B paboueil mporpamme mnpeCTaBiIeHbI COJIEp)KaHHE MaTeMaTHYecKoro oOpa3oBaHUs, TpeOOBaHUSA K

06H3aTCHLHOMy U BO3MOXXHOMY YPOBHIO IMOATOTOBKH 06yanOHlCFOCH " BBIITYCKHUKA, BUIBI

KOHTPOJIS, @ TAKXKe KOMITbIOTEpPHOE 0OecreyeHe ypoka.

Martepuainsl ans paboueil IporpaMMbl COCTaBIIEHBI HA OCHOBE:



L4 (I)enepaﬂbHoro KOMIIOHCHTAa TOCYHApCTBCHHOIO CTaHAapTa OCHOBHOI'O O6H.[€FO

obOpa3oBaHus,
o NPUMEPHOM MPOrpaMMBI 110 MaTEMATUKE OCHOBHOT'O O0IIEro 00pa3oBaHMs;
o denepanbHOrO TepeyHs Y4eOHHUKOB, PEKOMEHOBAHHBIX MUHUCTEPCTBOM 00pa3oBaHUs

Poccuiickoit ®Dexepanu K HUCIONB30BaHHIO B 00pa3oBaTebHOM Tpolecce B
00111600pa30BaTEIBHBIX YUPESKICHHSIX

o C yuyeToM TpeOOBaHMI K OCHAIEHUIO OOpa30BaTENBHOIO IMPOIIECCa B COOTBETCTBUU C
COJICpKAHMEM HAIOJHEHHUsSI Y4YeOHBIX NPEIMETOB KOMIIOHEHTa TOCYIapCTBEHHOTO
cTaHjapTta o01iero oopa3oBaHus;

o AaBTOPCKOI'0 TEMaTUYECKOT'0 IUNIAHUPOBAHUS yUeOHOI0 MaTepHaa;

. 6azucHoro yue6Horo miuana 2004 roaa.

Cucrema ypoKOB YCIIOBHA, HO BCE K€ BBIIEIISIOTCS CIIEIYIOIINE BUJIBL:

Ypox-nexyua. lpennonararorcs COBMECTHbIE YCHUIIUS YYUTENs W YYEHUKOB I pelleHus oOuiei
npo0iieMHOI To3HaBaTeNbHON 3amaun. Ha TakoM ypoke HCHOib3yeTcs AEMOHCTPAIlMOHHBII
MaTepuard Ha KOMIIbIOTepEe, pa3pa0OTaHHBIM Y4YHTENeM WM YYEHUKAMU, MYJIbTUMEAHIHbBIC
TPOIYKTHI.

Ypox-npakmuxym. Ha ypoxe ywammecs paboTaloT HajJ pa3iMdHbIMHU 33JaHUSIMU B 3aBUCUMOCTU OT
CBOCH TOArOTOBIEHHOCTU. Buapl paboT MOryT OBITb CaMbIMH pPa3HBIMHU: MHCbMEHHbIE
UCCIICIOBAHMsSI, pEIICHWE pPa3IM4YHBIX 3a/ad, H3y4eHHEe CBOWCTB pa3jiMYHbIX (DYHKUIUH,
NPaKTUYECKOe PUMEHEHNE PA3IMYHBIX METO/IOB pelleHus 3a1a4. KoMmproTep Ha TakKUX ypoKax
UCTIONB3YeTCST KaK dJIEKTPOHHBIM KaJIBKYISATOP, TPEHa)XKep YCTHOTO CueTa, BUPTyallbHAs
naboparopus, UCTOYHUK CIPABOYHON MHPOPMAITUH.

Ypok-uccneoosanue. Ha ypoke ydampecs pemamT OpoOJEeMHYIO 3ahady HCCIe10BaTeIbCKOro
XapakTepa aHATUTHYECKIM METOJIOM U C TIOMOIIBIO KOMITHIOTEPA C MCIIOJIb30BAaHHEM Pa3IMIHBIX
nabopaTopuid.

Kombunuposannwtit ypok nipeqnonaraeT BbIIOJIHEHHE padoT U 331aHUil pa3HOTO BUAA.

Ypox pewienua 3adau. BeipabaTpiBaloTcs y y4alluxcsi yMEHUS M HABBIKM PEUICHHS 33a]a4 Ha YPOBHE
o0s3aTenbHOM W BO3MOXKHOHM moarotoBke. JIroOoi — ywamuiics MOMXET HCIOIb30BaTh
KOMITBIOTEPHYI0 HMH(QOPMAIMOHHYIO 0a3y MO0 MeTOJaM peIIeHHsl pa3IndHbIX 3a71ad, I10
CBOMCTBaM 3JI€MEHTAPHBIX (QYHKIIWA U T.JI.

Ypok-mecm. TectupoBaHue mpoBOIUTCS C LIENbIO AUATHOCTUKU MPOOENTOB 3HAHUN, KOHTPOJS YpPOBHS
OOy4YEeHHOCTH YYaIIUXCsl, TPDEHUPOBKH TEXHHWKE TECTHPOBaHWS. TecThl MpeIaralorcs Kak B
NIEYaTHOM, TaK ¥ B KOMIIBIOTEPHOM BapHaHTe. [IpiueM B KOMIBIOTEPHOM BapHaHTE BCETAa C

OrpaHUYCHHUEM BPCMCHU.



Ypok-3auem. Y cTHBII onpoc ydamuxcs Mo 3apaHee COCTAaBICHHBIM BOIIPOCAM, a TAaK)Ke pelIeHUE 3a1a4
Pa3HOI0 YPOBHS MO U3yYEHHOH TEME.

Ypoxk-camocmoamenvnaa paboma. llpennaraiorcs pasHble BHUABI CaMOCTOSATEIBHBIX  paboT:
JBYXYpOBHEBAsl — yPOBEHb 0053aTEIbHON MOATOTOBKH - «3», YPOBEHb BO3MOXHOW MOATOTOBKH -
«» 1 «5»; OONBILION CIUCOK 33aJJaHUil Pa3HOTO YPOBHS, U3 KOTOPOTO y4alluiics peliaeT ux Io
CBOEMY BBIOOpPY. PsIZIOM ¢ YYEHHKOM Ha TaKMX YPOKaX — BKJIIFOUEHHBIH KOMITHIOTEP, KOTOPBIA OH
HCIIOJIb3YET MO CBOEMY YCMOTPEHUIO.

Ypok-konmponwvnaa padoma. IlpoBoaurcs Ha 1ByX YPOBHSX:

YpOBEHb 0053aTeIbHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOATOTOBKHU - «4» U «5».

KomnbloTepHoe o0ecriedeHne ypokoB

B paznene paboueit mporpammbl «KoMibroTepHOe oOecriedeHue» CIIAHUPOBAHO MPUMEHEHUE
MMEIOIINXCA KOMITBIOTEPHBIX MPOAYKTOB: JEMOHCTPALIMOHHBIN MaTepuall, 3aaHus Il YCTHOTO
OTIpoca ydauiuxcs, TPeHUPOBOYHbBIE YIIPAKHEHHUS, a TAK)KE PA3IMUHBIC AIEKTPOHHBIC YUCOHHUKHU.

Jemoncmpayuonnsiiit mamepuan (caaiosi).

CosznaeTcs ¢ 1enbio 00ecredeHrs HarsIHOCTH TIPH U3y4eHUH HOBOTO MaTepHasa, UCIIOIb30BaHUS TIPH
oTBeTax ydauuxcs. [IppumeHeHne aHMMaluu npu CO3JaHUU TAKOTO KOMIIBIOTEPHOTO IPOJIYKTa
MO3BOJIIET paccMaTpUBaTh BOMPOCH MATEMATUYECKOW TEOpUM B JBIIKEHUH, OOECIeYUBaET
JIPYroi MOAXOJ K M3yUYEHUIO HOBOT'O MaTepHalia, BhI3bIBAET MOBBIIICHHBIE BHUMAHUE U MHTEPEC
y y4amuxcsi.

W3yueHne MHOTHMX T€M B MAaT€MAaTHKE CBS3aHO C 3HAHUEM U NOHMMAaHUEM CBOMCTB 3JI€MEHTapPHBIX
dbyHkmii. Pemenue ypaBHeHuU, HEpaBEHCTB, PA3IMYHBIX 337a4 MPEANOIaraeT rayooKkoe 3HaHUe
MOBEJICHUsI dJeMeHTapHbIX (yHKIuil. HayuuTbcst pacrno3HaBaTh Tpa@uKu TakuxX (YHKIIHM,
CYMETh paccKa3zaTh 00 UX CBOWCTBAX MOMOTAIOT KOMIBIOTEPHBIE CIIAMIbI.

[Tpu pemieHun mrOOBIX 3a/a4 KCIOJB30BaHHME TpadUUECKOW HWHTEpHpEeTAIlMi YCIOBUS 3a1aud, €€
pellleHus] TO3BOJISET YYalUMCSl TOHSATh MAaTeMaTHYEeCKyl HJCI0 pelieHus, Ooiee TriyO0oKo
OCMBICITUTh TEOPETUUECKUI MaTepHall 1o TaHHOU TEME.

3aoanusn 0na ycmuozo cuema.

OTH 3a7aHus JAIOT BO3MOXKHOCTH B YCTHOM BapUaHTE OTPalaThIBATh Pa3IMYHBIC BOMPOCHI TEOPHH U
MpPaKTUKH, TPUMEHSS MPUHLMUINBI HASIAHOCTH, JOCTYMHOCTH. VX MOXXHO HMCHOJNB30BaTh Ha
T000M YPOKE B PEKUME YUUTEIh — YUYEHUK, B3aUMOTIPOBEPKH, a TAK)KE B BUJE TPEHUPOBOUHBIX
3aHSTHUH.

Tpenuposounsvie ynpasxcnenus.

Brxrouarotr B cebs 3ajaHusl ¢ BOMPOCAMH W HATJISIAHBIMH OTBETaMH, COCTABICHHBIMU C MOMOIIBIO
anuMani. OHU TIO3BOJISIIOT YYEHHUKY CaMOCTOSITENIbHO OTpalaThIBaTh Pa3JIMYHBIE BOIPOCHI

MaTE€MaTHYeCKOW TEOPUH U NMPAKTHKHU.



Inekmponnvle yueOHuKu.

OHM UCTIONB3YIOTCS B KAYECTBE BUPTYAJIbHBIX Ja00paTOpUid PU MPOBEACHUH MPAKTHUECKUX 3aHATHH,
YPOKOB BBEICHHUSI HOBBIX 3HaHWU. B HHMX 3aKiitoueH OOJBIION TEOPETHUECKUI MaTepHral, MHOTO
TPEHAKEPOB, IMPAKTUYECKUX M MCCIENOBAaTENbCKUX 3aJaHHUM, CIPAaBOYHOro marepuana. Ha
A000M U3 YPOKOB BO3MOYKHO MCIIOJIb30BAaHME KOMIIBIOTEPHBIX YCTHBIX — YIPaKHEHWH,
IIPUMEHEHNUE TPEHAXepa YCTHOIO CYETa, YTO AKTUBU3UPYET MBICIUTEIBHYIO JEATEIbHOCTh
y4daluxcs, pa3BUBaeT BbIUNCIUTEIbHBIE HABBIKHU, TaK KaK MI03BOJIET OCYILECTBUTH MHOW MTOAXO0]
K U3y4aeMOH TeMe.

Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTMM B IIPENOJABAHMHA MATEMAaTUKH I103BOJISIET
HETPEPHIBHO MEHATH (POPMBI pabOThl HA YPOKE, MOCTOSTHHO YEepelIOBaTh YCTHBIC U MHCbMEHHBIC
YIPA)KHEHMS, OCYILECTBIIATh pa3HbIE MOAXOAbl K PEUNICHUI0 MAaTeMaTH4YeCKMX 3a1ad, a 3TO
IOCTOSIHHO CO3/aeT U MOAJEPKUBAECT UHTEIIEKTYAIIbHOE HANPSDKEHUE yJalmxcs, GOpMUPYET y

HHUX YCTOI‘/'I‘II/IBBII‘/'I HHTCPEC K U3YUYCHUIO JAHHOTI'O IIpcaMETA.

Mecto npeamMera B 0a3ucHOM y‘leﬁHOM IJIaHe

CornacHo KOJIbHOMY yu4eOHOMY IUIaHY Ha U3y4YeHUE MaTeMaTHKH B § kiacce orBoautcs 210 yacos u3
pacuera 6 4acoB B HEJEIIO, IIPU ITOM pa3ZeiICHHE YacOB HA U3ydeHHUE alreOpbl U T€OMETPUU
cienyouiee:

4 yaca B Heneno anreOpbl M 2 yaca B HEJENIO T€OMETPUM B MEPBOM HOJIYrOAMH, 3 Yaca B HEJEIIO
anreOpbl U 3 yaca reoMETpUM BO BTOPOM MOIyroauu, uroro 119 uvacos anreOpsl u 85 yacoB

TEOMETPHUH.



OCHOBHOE COJIEPXAHMHE

I'naBa 9,10. Bektopbl. MeToa koopauHar. (21 yac)

[lonsTue Bexropa. PaBeHcTBO BEKTOpOB. ClI0’)KEHUE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
ynuciio. PasnoskeHue BEeKTOpa IO JBYM HEKOJUIMHEapHbIM BeKTopaMm. KoopaumHatel BekTopa.
[Ipocreliiue 3amadyd B KOOpJAMHATAX. YPAaBHEHUS OKPY)KHOCTH U mpsimoil. Ilpumenenue
BEKTOPOB U KOOPAMHAT IIPU PEILICHUU 3ajau.

Lesb: HayuynTh 00YYArOMIMXCSI BBIMOJIHATH JCHCTBUS HAJl BEKTOpPAaMHU KaK HAIPaBJICHHBIMU OTPE3KaMH,
YTO BAYKHO JJIsl IPUMEHEHUs BEKTOPOB B (PU3HKE; MO3HAKOMUTH C UCIOJIb30BAHUEM BEKTOPOB U
METOJla KOOPAHMHAT IIPH PELIEHUU T€OMETPUYECKUX 3a/1a4.

BekTop omnpenensiercst Kak HalnpaBiICHHBIA OTPE30K U JCHCTBUS HaJl BEKTOpPaMU BBOJAATCA TaK, KaK 3TO
NPUHATO B (U3HKE, T. €. KaK ICHCTBHS C HAlpaBJICHHBIMU OTpe3kamMu. OCHOBHOE BHUMAHHE J0JI-
KHO OBITh YZIEJIEHO BBIpAOOTKE YMEHHMH BBIIOJHATH ONEPALUU HaJ BEKTOpaMHu (CKJaJbIBaTh
BEKTOPBI 110 IIPaBWJIaM TPEYTOJIbHUKA U NapajuleiorpaMMa, CTPOUTh BEKTODP, PaBHBIA Pa3HOCTU
JIBYX JAHHBIX BEKTOPOB, & TaKX€ BEKTOpP, PAaBHBII MPOU3BEACHUIO JaHHOIO BEKTOpa Ha JaHHOE
YUCIIO):

Ha npumepax mokaselBaeTcs, Kak BEKTOPbl MOT'YT IPUMEHATHCS K PEIICHUIO T'€OMETPUUYECKUX 3a]ad.
JemoHcTpupyercss 3pPeKTUBHOCTh IMPUMEHEHHsI (GopMys Al KOOPIMHAT CEpeAMHBbI OTpe3Ka,
paccTosiHUA MEXIy [JBYMS TOYKaMH, YPAaBHEHMH OKPY)XHOCTH M MpPSIMOW B KOHKPETHBIX
FEOMETPUUECKUX 3aJjauyax, TEM CaMbIM JaeTCsl MPEICTABIECHUE 00 HU3YyYEHUH T€OMETPUUYECKHUX
¢Guryp ¢ momMoIIb0 METoI0B anreOpsl.

I'maBa 11. CooTHOmIEHUsT MeEXKIy CTOpPOHAMH MW YyIJlaMH TpeyroabHuka. CxajsipHoe
npousBeaeHue BeKTopoB. (13 yacoB)

CuHyc, KOCMHYC W TaHTeHC yria. TeopemMbl CHHYCOB M KOCHHYCOB. PellleHune TpeyroJbHHUKOB.
CkansipHO€E MPOU3BENECHNE BEKTOPOB U €0 IPUMEHEHUE B TEOMETPUUECKUX 3aJadax.

Heab: pa3BuTh yMeHHE OOYYaIOIIMXCSl NMPUMEHATh TPUTOHOMETPUYECKHUH ammapar HpU peLIeHUud
reOMETPUUECKUX 3aj1au.

Cunyc u xocunyc aroboro yria ot 0° go 180° BBOASATCS ¢ MOMOIIbIO €IUHUYHOMN IMOJYOKPY>KHOCTH,
JIOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHMHYCOB M BBIBOJAMTCS €Ille ojaHa (opMmysa IUIOIAAN
TPEYroJbHUKM (ITOJIOBUHA TNPOU3BEACHHS IBYX CTOPOH Ha CHHYC yIjia MEXIy HHMH). DTOT
anmnapat IpUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ MpoU3BEJCHNE BEKTOPOB BBOJAUTCS KakK B (prsrke (Ipou3BeeHUE AJIsi BEKTOPOB HA KOCHHYC
yria Mexay HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAJISIPHOTO ITPOU3BENEHNUS U €r0 IPUMEHEHHE
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

OcHOBHOE BHHMMAaHHME CJEAyeT VYAEIUTb BbIPAOOTKE MPOYHBIX HABBIKOB B  MPUMEHEHHH

TPUTOHOMETPHUYCCKOTI'O arrapara npu peiiCeHur rcOMCTpUICCKUX 3a1a4.



I'nmasa 12. JIlnuHa OKPY:KHOCTH U IJI0IAAb Kpyra. (15 yacos)

[IpaBunbHbIE MHOTOYroJbHUKH. OKpYXKHOCTH, ONMCAHHAs OKOJIO IPAaBWJIBHOTO MHOIOYIOJbHUKA H
BIIMCAaHHAas1 B HET'O. HOCTpOCHI/Ie IMpaBUJIbHBIX MHOT'OYT'OJIbHUKOB. I[JII/IHa OKPY’KHOCTH. Hnomam,
Kpyra.

Heab: pacmuputh 3HaHHE OOYYAIOIIUXCS O MHOTOYTOJIBHUKAaX; PAacCMOTPETh TMOHATUS JUIMHBI
OKPY>KHOCTH M IUIOIMIAJHN Kpyra U (POPMYJIIbI ISl MX BBIYHCICHHUS.

B Hagame TeMnbl AacTCia ONpCACICHUC IIPABUIBHOIO MHOI'OYTOJIbHMKA W paCcCMaTpuBarOTCA
TEOpeMbl 00 OKPYKHOCTSIX, OMUCAHHOW OKOJIO MPaBUIBHOTO MHOTOYIOJIbHUKA M BIIMCAHHOW B
Hero. C MOMOUIBIO OMUCAHHOW OKPYKHOCTH PEIIAIOTCs 3a7auyd O MOCTPOSHUHU MPaBUIBLHOTO
MECTUYTOJIbHUKA U IIPABUJIBHOT'O 2JI-YTOJIBHI/IK3., €CJIN JaH HpaBI/IJIBHBIf/i JI-YT'OJIbHUK.

@opMyIIbl, BEIPAXKAIOIIKAE CTOPOHY IIPAaBUIILHOTO MHOTOYT'OJIBHUKA M PaJuyC BIIMCAHHOW B HETO
OKPYXKHOCTH uepe3 paJuyC OIMHUCAHHOW OKPYXKHOCTH, HCIONb3YIOTCS IMPH BBIBOAE (HopmyI
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra. BeIBon omupaercs Ha MHTYUTHUBHOE NPEICTABICHHUE O
npeacic: Mnmpu HCOTrpaHMYCHHOM YBCIMYCHUHM 4YUCIIa CTOPOH IMPAaBHUJIBHOIO MHOI'OYI'OJIbHHKA,
BIIMCAHHOT'O B OKPY>KHOCTb, €TI0 IEPUMETP CTPEMUTCS K JUIMHE 3TOW OKPY>KHOCTH, a IIJIOMIAAb —
K IJIOLIAIU KPYTa, OTPaHUYCHHOT'O OKPYKHOCTBIO.

I'masa 13. JIBu:kenusi. (9 yacon)

OtobOpaxkenue r1iockocti Ha ceOst. llonstme nBmwxkenns. OceBas M IEHTpajbHAsS CHMMETpPUH.
[TapannensHbii iepenoc. [loBopot. Hanoxxenus u 1BUKEHUS.

Heab: MO3HAKOMUTH OOYYAIOMINXCS C MOHITHEM JIBUKEHHS M €r0 CBOMCTBAMHU, C OCHOBHBIMU BUAAMH
JIBUKEHHH, CO B3aMMOOTHOIIIEHUSIMU HAJIOKEHUN U IBHXKEHUH.

JIB>KeHHE TIJIOCKOCTH BBOJIUTCS KaK OTOOPAKEHHME TIJIOCKOCTH Ha Ce0s, COXPAHSIONIEE pPACCTOSHUE
MCKAY TOYKaMH. HpI/I PaCCMOTPCHNHN BHUAOB JABWMIKCHHKU OCHOBHOC BHHMAHUC YACIACTCA
MOCTPOCHUIO 00pa30B TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB MPU OCEBOM W IEHTPAIbHOMN
CUMMETPUSAX, MapallJieIbHOM TepeHoce, moBopoTe. Ha a¢dekTHhIX mprMepax MOKa3bIBAETCS
MMPUMCHCHHUEC I[BI/I)KCHI/Iﬁ IIpH pCHICHUN T'COMETPUUCCKUX 3aJiay.

IlousTie HalOXXEHUS OTHOCHUTCSI B JaHHOM KYpC€ K 4YHCJIY OCHOBHBIX HOHATHH. HOK&SBIB&CTC?I, qTo
MOHSITHUST HAJIOXKEHUS W JIBIKEHUS SBIISIOTCS DKBUBAJCHTHBIMU: JIO00€ HAJOKEHHUE SBISETCS
JIBUKEHHEM IUIOCKOCTH M 00paTHO. M3ydeHue MoKazaTelnbCTBa HE SBISETCS 00sS3aTeIbHBIM,
OJHAKO CIIETYET PACCMOTPETH CBSA3b MOHSATHUIN HAJOKEHUS U IBHYKEHUS.

006 akcnomax reomeTpum. (2 yaca)

Becena 06 akcmomax reomMeTpuu.

Heab: nate Oonee riryboKoe MPEICTaBICHHE O CHCTEME aKCHOM IUIAHUMETPUU M aKCHOMAaTHYECKOM

METOJC.



B nanHOI Teme paccka3bIBaeTCs O pa3IMYHbIX CUCTEMAX aKCHOM F€OMETPUH, B YACTHOCTH O Pa3IMUHBIX
crioco0ax BBEJCHUS MOHATHUS paBEHCTBA QUTYP.

I'naBa 14. HauanbHble cBeleHHs U3 cTepeoMeTpui. (8 yacoB)

[Ipenmer crepeomerpun. I'eomeTpuyeckue Tena W MOBEPXHOCTU. MHOIOTpaHHUKHU: IMPU3MA,
napajjelenune], nupaMuaa» (GopMmyiibl Uis BbIUMCIEHUS UX 00beMoB. Tena M IOBEPXHOCTH
BpallleHUs: LWIMHApP, KOHYC, cdepa, map, ¢GopMynbl A BBYUCICHHUS HX IUIOIIAJCH
MOBEPXHOCTEH U 00BHEMOB.

Iesb: 1aTh HayanbHOE MPEJICTABICHUE TENAX U IMOBEPXHOCTSAX B MPOCTPAHCTBE; M03HAKOMUTh
00y4aroIuXxcsi ¢ OCHOBHBIMH (POpMYJIaMU JUUIsl BBIUMCIICHUS IUIOIIAJEH; MOBEpXHOCTEH U 00b-
€MOB Tell.

PaccmoTtpenue nmpocTeiimmux MHOTOIpaHHUKOB (IIPU3MBbI, NTapalljiesienuIeaa, MUpaMubl), a TaKkKe Tell U
HOBEPXHOCTEH BpallleHus (LUIMHIPA, KOHYCa, CQepsl, I1apa) IPOBOJUTCS Ha OCHOBE HaTJIsIHbIX
IpeJCcTaBiIeHUi, 6e3 MPUBIICYEHUS aKCUOM cTepeoMeTpuu. DopMyIbl Ui BBIYKUCIEHUS 00BEMOB
yKa3aHHBIX TeJl BBIBOAATCS Ha OCHOBe mpuHImna Kasambepu, (GopMynbl At BBIYHCICHUS
Iomaae OOKOBBIX MOBEPXHOCTEH IMIMHIPA W KOHYCAa MOJIYYarOTCsS C IMOMOIIBIO0 Pa3BEPTOK
3THX MOBEPXHOCTEH, hopMyna riomaau chepbl NPUBOIUTCA 6€3 000CHOBaHMUS.

IMoBTOopenue. Pemenue 3axay. (12 yacos)
Heas: [ToBTOpenue, 06001IeHIE U CUCTEMATH3ALUs 3HAHUH, YMEHHUI U HABBIKOB 33 KypC

reoMeTpuu 9 Kiacca.



TpeOoBaHMsI K YPOBHIO MOATOTOBKH o0yuyamommxcs B 9 kiacce

B xome mnpenomaBanus reomerpuu B 9 kiacce, paboThl Han (GopMHEpoBaHUEM Y OOYYAIOIIUXCS

NEPEYHCIICHHBIX B MPOrpaMMe 3HAHUM M yMEHHWH ciiefyeT oOpamiath BHUMaHUE Ha TO, YTOOBI
OHM OBJIQJICBAJIM OBJAJICBAIM YMEHHSIMH 0OlIey4eOHOr0 XapakTepa, pPa3HOOOPa3HBIMU
CIoCco0aMu AeATeJbHOCTH, IPUOOPETAIIN OIIBIT:

TUTAHUPOBAHUS U OCYIIECTBICHHS aITOPUTMUYCCKON JEATCIILHOCTH, BBIMIOJTHCHUS 33JaHHBIX U
KOHCTPYUPOBAHHS HOBBIX aJITOPHUTMOB;

peleHnsT pa3HOOOPa3HBIX KIIACCOB 3a/lad M3 Pa3JIMYHBIX pa3JelioB Kypca, B TOM YHUCIE 3a/1ad,
TPeOYIOMIMX MOKUCKA ITYTH U CITIOCOOOB PEIICHHUS;

WCCJICIOBATEIILCKOM JCATCIIEHOCTH, PAa3BUTHS UJICH, TPOBEICHUS dKCIIEPUMEHTOB, 0000IICHHUS,
MOCTAaHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, TPaMOTHOTO H3JIOKEHHS CBOUX MBICIIEH B YCTHOH W INHUCHMECHHOW pEYH,
UCTIONIb30BAHUSI  PA3IMYHBIX  S3BIKOB ~ MAaTeMAaTUKH  (CIIOBECHOTO,  CHMBOJIMYECKOTO,
rpaduyeckoro), CBOOOIHOTO TEpexoja C OJHOTO s3bIKa HA JPYrod JUIS WILTIOCTPALIHH,
UHTEPIPETAINHU, APTYMEHTAIIMH U JI0KA3aTeIbCTBA;

NPOBEJICHUST JIOKA3aTeIbHBIX PACCYXJICHUH, apryMEHTAllMW, BBUIBIKCHHS THIIOTE3 W HX
00OCHOBAHHS;

MOWCKa, CHUCTEMAaTHW3allui, aHajau3a © Ki1accupukanmuu WHOOPMANUY, WCIOIH30BAHUS
pa3HoOOpa3HBIX WHGOPMAIMOHHBIX HWCTOYHHKOB, BKIIOYas Y4eOHYI0 U  CIPaBOYHYIO

JIATCPATYypPy, COBpCMCHHBIC I/IH(I)OpMaLII/IOHHBIe TCXHOJIOTHH.

B pezynomame uzyuenus kypca ceomempuu 9 knacca o0yyaouuecst 00aNCHbL!

3HATH/IIOHUMAThH

= CYILIECTBO MOHATUA MaTEMATHYECKOTr0 10KA3aTEIbCTBA; IPUMEPBI JOKA3aTEIIbCTB;
. CYILECTBO MOHATHUS aJrOPUTMA; IPUMEPBI AITOPUTMOB;
. KaK UCIOJIb3YIOTCS MaTeMaTH4ecKue OpMyJIbl, YpPaBHEHHsI M1 HEPABEHCTBA; PUMEPHI UX

IIPUMEHEHHUS JUIS PELICHUs MATEMAaTUYECKUX U IIPAKTUYECKUX 3a7a4;

- Kak MaTeMaTU4YecKH OIpeleleHHble (YHKIMM MOTYT ONMCHIBaTh  pealbHbIC
3aBUCUMOCTH; IPUBOANTH IPUMEPHI TAKOTO OITMCAHUS;

. KaK TOTPeOHOCTH TMPAKTUKU TPUBEIM MAaTEMaTHYECKyl0 HAayKy K HEOOXOJWMOCTH
pacLIMPEHMs TIOHATHUS YHUCIIA;

= BEPOSITHOCTHBIA XapaKTEP MHOTUMX 3aKOHOMEPHOCTEH OKPYKAIOLIEr0 MHUpa; IPUMEPHI

CTaTUCTHUYCCKHUX 3aKOHOMepHOCTeﬁ " BBIBOJOB,
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KaKuM 00pa30oM reoMeTpHsi BO3HHMKJIA U3 MPAKTUYECKUX 3a/ay 3eMJIEMEpHUS; MPUMEPDI
TE€OMETPHUECKUX OOBEKTOB U YTBEPKACHUH O HUX, BAXKHBIX JUIS PAKTUKH;
CMBICI HJ€aIU3allMy, [O3BOJAIOLIEH pelaTh 3aJauyd PEeaJbHOM JIeHCTBUTEIBHOCTH

MaTEMaTUYCCKUMU MCTOaMU, IIPUMEPLI OIJ_II/I6OK, BO3HHUKAKOIIHUX IIPpHU UACAIU3AUA,

I'EOMETPUA

yMeTb

MIOJIb30BATHCS SI3BIKOM T€OMETPUH JJISl ONTUCAHUS TIPEAMETOB OKPYKAIOIIETO MUPA;
pacrio3HaBaTh reOMETPHUECKUE (PUTypBl, pa3IuyaTh UX B3aUMHOE PACIIOIOKEHHE;
n300pakaTb T€OMETpUUYECKHE (UIyphl; BBIIOJHATH YEPTEXKH II0 YCIOBUIO 3ajad;
OCYIIECTBIIATH MpeoOpazoBanus Guryp;

pacrio3HaBaThb Ha 4YepTeXax, MOJAENAX M B OKpyXKawoueld O0OCTaHOBKE OCHOBHBIC
[IPOCTPAHCTBEHHbIE TeJa, N300pakaTh UX;

B IIPOCTEHIINX CIy4asX CTPOUTh CEYEHUS U pa3BEPTKH IPOCTPAHCTBEHHBIX TEJ;
NPOBOJUTH OTEpaIMK HaJ BEKTOPAaMH, BBIYUCIATH JJIMHY U KOOPJMHATHI BEKTOPA, YTOJI
MEX]y BEKTOPaMH;

BBIYUCIIATh 3HAUYEHUS] T€OMETPUYECKUX BEJIWYMH (JJIMH, YIJIOB, IUIOLaeld, 00beMOB), B
ToM uucne: g yriaoB oT 0 no 180° ompenensitb 3Hau€HUs TPUTOHOMETPUUYECKUX
GyHKUMH 1O 3aJlaHHBIM 3HAUYEHUSM YIJIOB; HAXOJIUTh 3HAUEHHUs] TPUTOHOMETPHUECKUX
GyHKIMHA 10 3HAYEHUIO OJHOW W3 HHUX, HAXOIUTh CTOPOHBI, YIIIBI M IUIOIIAIH
TPEYTrOJILHUKOB, JUIMHBI  JIOMAaHBIX, JyI' OKPYKHOCTH, TIUIOM[AJed  OCHOBHBIX
reoMeTpUUYecKux QUryp u Guryp, COCTaBJIEHHBIX U3 HUX;

peliaTb TEOMETpPUYECKHE 33a/ayd, ONUpasCh Ha U3y4eHHblE CBOMcTBa Guryp
OTHOLICHUNA MEXIY HUMH, IPUMEHSS JONOIHUTENIbHBIE TIOCTPOCHHUS, aNredpandyeckuil u
TPUTOHOMETPHUYECKHUH anmapar, ujaeu CAMMETPHH;

NIPOBOJUTH JTOKA3aTeIbHBIE PACCYKIEHHS MPH pPEIICHUH 3a/1ad, UCIOJIb3ys HW3BECTHBIC
TeopeMbl, 0OHAPYKHUBasi BO3MOKHOCTH JUISl UX UCTIOJIb30BAHHUS;

peuiaTtb HpOCTeI\/'IH_II/Ie IJIAHUMCTPHUYCCKUC 3aa4U B IIPOCTPAHCTBC,

HCIOJIB30BATDH HpP[OﬁpeTeHHble JHAHUA M YMEHHUHA B HpaKTquCKOﬁ JEeATECJIBbHOCTH M

MOBCEIHEeBHOM KU3HU JIA:

ONMrCaHUus PCaJIbHBIX CI/ITyaLII/Iﬁ Ha A3bIKC TCOMCTPHUH,

pacyeToB, BKIIHOYAOIIUX HpOCTCﬁMHC TPUTOHOMECTPUUCCKHUC (I)OpMyJIBI;

peIICHUSA TCOMETPUUCCKHUX 3a/la4 C UCITOJIB30BAHUEM TPUTOHOMETPHUN

PEHICHUSA MPAKTUYCCKUX 3aaa4, CBA3AHHBIX C HAXOXIACHHUEM T'COMETPHUYCCKUX BCIWYHUH

(I/ICHOHBSyﬂ npu HeO6XOIII/IMOCTI/I CIIPpaBOYHHUKU U TCXHUYCCKUC Cpe,I[CTBa);
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MOCTPOCHUN TEeOMETPHUYECKMMHU HWHCTPYMEHTaMu (JIMHEHKa,

TPAHCIIOPTHUP).

YTOJIbHUK,

UKy,
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Kaﬂeudapuo— memamuuecKoe njianuposanue no ceomempuu 9 knacca

(yueGuuk aBr.: JI.C. Atanacsu u ap win B.®. byry3oB u ap. «[eometpust 7-9», M. «[TpocBelueHne»)
No K- Tun [Tnanupyemble pe3yabTaTbl 00ydeHUs Bunbr n Hara [Hara
ypoKa Tema pasnena ypoka | Bo | /popma | OcBoeHme NpeIMETHBIX VVII (hopMbI 13 MIPOBEACHUS | IPOBEICHUS
qac. | ypoka 3HaHUU KOHTPOJISL (man) (dpaxr)
[ToBTopenue (3)
TpeyroabHUKH. dopmMupoBaHUE Pa3Butue ymenuii
[TonoGHbIE IIPEACTABIICHUS O paboTtath ¢ yueOHbIM CIL. BII
1 TPEYTrOJbHUKH. 1 C3YH | reomerpuu Kak 0 YaCTH | MaTeMaTUYECKUM TEKCTOM CP’ PK ’ Inasa I
COOTHOIIECHUS MEXKTY 3UM o0IIeYeI0BeueCKOM (ananu3upoBaTh, (f) 0 ’
CTOPOHAaMHU U yriaMu KYJIbTYpbI, popme U3BJIEKATh HEOOXOIUMYIO
TPEYrOJIbHUKA OIMCaHUS U 0CO000r0 MH(pOpPMaLIUIO), TOYHO U
YeTBIpeXyToTbHHKH. MeToza HOSHaHI/I}I' IPaMOTHO BbIPA)XaTh CBOU CIL BII
5 TTapasiebHbie u L C3YH NEHCTBUTENBHOCTH; MBICIIH B YCTHOH U CP, PK, Crana V
MepIeHIKYIAPHbIE 3UM dbopMmupoBanue MMCbMEHHOU peYH C » PR,
npsimbre. Thioma TpecTaBIeHus 06 MPHMCHEHHEM @0
OCHOBHBIX U3Y4aeMbIX MaTeMaTU4YeCKOn
¢burypax Kak BaXHEHIITNX TEPMHUHOJIOTUU U
MaTeMaTUYECKUX CUMBOJIMKH, IPOBOJIUTH
MOJIENSIX, TO3BOJISIOIINX KJIacCU(UKALINH,
OIMCHIBATh U U3y4aTh Joruyeckue 000CHOBaHMS,
peaibHbIE MPOLIECCH] U JI0Ka3aTenbCcTBa
SIBJICHUS; OBJIAJICHUE MaTEMaTHYECKHUX
OKpyXHOCTb. YTIIbl U r€OMETPUYECKUM YTBEPK/ICHUH, OLICHUBATh
OKPYXHOCTE. C3VH SI3BIKOM; Pa3BUTHE JIOTUYECKYIO CIL, BII,
3 Brincannsle u 3UM YMEHHS UCIIOIb30BaTh NIPaBUJILHOCTD CP, PK, I'maBa
OIMMCaHHbIC vOC3 €ro JUISI OIIMCaHUs pacCyXIEHHU, @0, I1P, Vil
TPEYTOJIbHUKH H MpEIMETOB pacro3HaBaTh JOTHYECKU 3
ICTBIPEXYTOJILHUKH OKPY’KaIoILEero MUpa; HEKOPPEKTHBIE
pa3BuUTHE paccyxaeHus
IIPOCTPAHCTBEHHBIX PerynsatuBHsle:
MIpe/ICTaBJICHHUIH, 1esernoiaraHue,
n300pa3UTEIbHBIX CaMOOIIPEEIICHNUE,
YMEHHH, HaBbIKOB CMBICII000pa3oBaHue,
TE€OMETPUUYECKUX KOHTPOJIb

13



IIOCTPOCHHU;
dbopmupoBaHue
CHCTEMATUYECKUX 3HAHUU
0 IJIOCKHX (PUTYypax U UX
CBOMCTBAX, Pa3BUTHE
YMEHUI IPUMEHATh UX
JUISL peLLeHUs
r€OMETPUYECKHX 3a/1ad,
MOJCJINPOBATh PEAIbHbBIC
CUTYAallH Ha SI3bIKE
TE€OMETPHUH, UCCIIEN0BATH
MIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHUEM
r€OMETPUUYECKUX
MIOHATHI U TEOPEM,
anmnapara anreopsl,
pelmaTh MPaKkTUYECKue
3a/1ayu, CBSI3aHHBIE C
HAaxO0KJICHUEM
r€OMETPUYECKUX
BEJINYHH.

ITo3HaBaTenbHBIE:
aHaJn3, CHHTE3,
cpaBHEHHE, 00001IeHNE,
aHaJIOT s,
KommyHuKaTUBHBIE!
IJIAaHUPOBaHUE JICHCTBUH,
BBIPAXKEHHE CBOUX
MBICJIEH, apryMEeHTaIlUsI
CBOETr0 MHEHUS, Y4ET
MHEHUN COYYEHUKOB

I'maBa IX. BexTopsi (9)

4-5 ITonsiTne BekTOpa Iélgll\\/[/[
CioxeHHUe U MHM

6-8 BBIYUTAaHUE BEKTOPOB 31M
C3VYH

YMHOXKEHN MHM

9-10 OIKCHHE 3UM
BEKTOPOB Ha YUCJIO C3VH

dopMyIMpoBaTh
ONPEACIICHUS U
WJUTIOCTPUPOBATH
MIOHATHS BEKTOPA, €Er0
JUTMHBI, KOJUTMHEAPHBIX 1
PaBHBIX BEKTOPOB;
MOTHUBHUPOBATH BBEJICHUE
MMOHATUM U JCHCTBUIA,
CBSI3aHHBIX C BEKTOPAMH,

PerynaruBHsle:
KOHTPOJIb, KOPPEKIU,
OIlEHKa.
[To3HaBarenbHBIE:
aHaJin3, CHHTE3,
cpaBHEHHE, 00001IeHHE,
aHaJIOTHs, CepHuaIusi,
KIacCU(UKAIINS;
HCIIOJIb30BaHME 3HAKOBO-

CTIL, BII,
YO

§1

CTIL, BII,
VO, T,
CP

§2

CII,
BIL,T

§3
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COOTBETCTBYIOIIUMHU
npuMepamu,
OTHOCSIIIIUMUCS K
(bu3NYECKUM BEKTOPHBIM
BEITMYUHAM; IPUMCHSITh

CHUMBOJIMYECKUX CPEJICTB,
MOJICTTUPOBAHUE U
npeoOpa3oBaHue MojeIeH
pa3HBIX TUIIOB;
BBIIOJTHEHUE JCHUCTBUH I10

TpnveHeHue NHM | BekTOpbl U JECUCTBUA HAl AITOPUTMY; MOJIBEICHUE Csl,_lé B%_[ ’
11- 31UM HUMH IIpU PELLICHUA IO/ IIOHATHE o
BEKTOPOB K PEILICHUIO CP, PK,
12 saxad C3YH | reoMerpuueckux 3aaad KomMyHuKaTHBHBIE: P
YOC3 KOHTPOJIb JIEHCTBUS 3
napTHepa, BhIpayKEeHUE
CBOUX MBICIICH U
apryMeHTalus CBOETO
MHEHHS C IOCTaTOYHON
MOJIHOTON ¥ TOYHOCTBIO.
I'maBa X. Meroa koopauHat (12)
13- UHM OOBsACHATH U PerynsatuBHble: CI1, BII,
14 Koopamnats! BexTopa 3UM WUTIOCTPUPOBATH KOHTPOJIb, KOPPEKLIUS, CP, ®0 81
MOHATHSI IPSAMOYTOJIBHON OIICHKA, BOJIeBas CIL BII
15- | Ilpocreiimue 3aga4u NHM CHUCTEMBI KOOPJIMHAT, CaMOPETyJISIIuS, CP, PK, §2
16 B KOOpJIMHATaxX 3UM KOOpJAMHAT TOYKH U BBINOJIHEHUE TPOOHOTO S’/ 0 ’
KOOpJMHAT BEKTOpa; y4eOHOro JIEHCTBUS U
YpaBHeHue WHM BBIBOAUTH U bukcupoBaHue CTI, BII,
17- OKPYXKHOCTH. 5 3UM WCIIOJIb30BaTh MPHU VHIUBUIYATBHOTO CP. PK §3
20 YpaBHEHHE NPAMOH. C3YH | peuienun 3ana4 GopMysibl | 3aTPYAHEHHS B IPOOHOM ’T ’
Pemenne 3anay KOOpPJUHAT CePEITMHBI JIEHCTBUU.
OTpe3Ka, JUIMHBI BEKTOPA, ITo3HaBaTenbHbIE:
paccTosSHUS MEXIY aHaJIN3, CUHTE3,
JBYMsI TOUKaMH, cpaBHeHHe, 000011IeHue,
YpaBHEHUSI OKPYKHOCTHU aHAJIOTHsI, CepUaLus,
21- C3VH U TIPSIMOH. KJaccuukanus; CII, BII,
23 Pemenne 3anaq vOC3 | TIPUMEHAT NOydeHHbIe | HCIOIB30BAHHE 3HAKOBO- CpﬁgK,

3HaHUSA IIPU PELICHUU
3a[a4 U JOKa3aTeJIbCTBA
TEOPEM.
dopmMupoBaHue
IIPEACTABJICHUN O CBSA3U

CHUMBOJIMYECKUX CPEJICTB,
MOJICIUPOBAHUE U
npeoOpa3oBaHue Moemeit
Pa3HBIX THUIIOB,;
BBIIOJTHEHUE ASHUCTBUH 110
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MEX]y TeOMETPUIECKUMHU
1 anreOpandecKuMu
MOHATHUSIMH, TIEPEBOJIE C
sI3bIKa TEOMETPHUU Ha
S3BIK aNreOpsl 1 00paTHO
NpU peuIeHnH 33134 (B
TOM YHCIIE U
MPUKIIQJHOTO XapaKTepa)

AITOPUTMY;
MoABEACHHUE O] IIOHATHE,
YCTaHOBJICHUE TPUUYMHHO-

CIIEICTBEHHBIX CBS3€H,
JI0Ka3aTeJIbCTBO
KomMyHuKaTHBHBIE:
KOHTPOJIb JEHCTBUSA
MapTHEPA, BhIPAKEHUE
CBOMX MBICIIEH U
apryMeHTalus CBOEro
MHEHHS C IOCTAaTOUYHOH
IMOJTHOTOHM ¥ TOYHOCTBIO.

24

Konmponvnasn
paboma Ne 1 no
meme «Bexmopu.
Memoo koopounamy

K3y

YMeTh HaxXoauTh
KOOPAMHATHI U JUIUHY
OJHOTO BEKTOpa,
BBIPAXKEHHOTO Yepe3
JIpyTue BEKTOPHI,
WCIIOJb3Ysl CBOMCTBA
JEUCTBHN C BEKTOPAMH,
MIPUMEHATh METO]
KOOPJMHAT JJIsl PEIICHUS
F€OMETPUUYECKHX 3a/1a4;
HCIIOJIH30BaTh YpaBHEHUE
OKPY’KHOCTH U TIPSIMOI
TIPU PEIICHUU 33/1a4 U
COCTaBJISITh YPABHEHHUE
OKPYXHOCTH U MPSIMOI
M0 YCJIOBUSM 33J1auyH.
Onpenenars B3auMHOE
MOJIOKEHUE TIPSIMOM 1
OKPY>KHOCTH,
OKPY>KHOCTH U TOYEK,
WCTIONB3YS yPaBHEHUS
OKPY>KHOCTH U
KOOPJAMHAT TOYCK;

ONPCACIIATL BUI U

[Ipu BBITTOTHEHUU PAOOTHI
yUYalUKiCs T0JKEH
II0Ka3aTh 00s3aTEIIbHBIC
pe3yNbTaThl 00Y4YeHHUS:
CBOM 3HAHMS
OTICPAIIMI C BEKTOPAMH,
TIPUMEHSISI IPU
HEOOXOIUMOCTH
COUYETaTEIbHBIH,
IEPEMECTUTEIBHBIN U
pacnpenenuTeNbHbIN
3aKOHBI; BEIYUCISITH JITTUHY
OTpe3Ka M0 KOOpIuHATaM
€ro KOHIIOB; BBIUHCIIAThH
KOOPIUHATHI CEPEIIMHBI
OTpe3Ka; UCIOIb30BATh
KOOPJIMHATHBIN METO/ JISI
W3Y4YECHHS CBOHCTB
MPSAMBIX U OKPY’KHOCTEM.
BbIyCKHUK TOTYyYUT
BO3MOYKHOCTb: OBJIQJICTh
BEKTOPHBIM U
KOOPJIMHATHBIM METOIAMH

JJI PCIICHUA 3a0a1 Ha

KP
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CBOICTBa (UTypHI TIO
KOOPJMHATaM €€ BEpIINH.

BBIYHCIICHUC U
JO0Ka3aTCJIbCTBO

I'naBa XI. CooTHOLIEHHUS MEXly CTOPOHAMH U yIJIlaMH TpeyroyibHuka. CkansgpHoe npousBeieHre BeKTopoB (13)

25- Cunyc, KOCUHYC MHM
27 TAQHI'€HC yrJila 3 SUM
CHE YT C3YH
o8- COOTHOIICHUS] MEXKTY . VUHM
20 CTOPOHAMU U yTIIaMU UM
TPEeYroJbHUKA

CkanspHoe NHM

33-
25 HPOU3BENECHUE 3 31UM
BEKTOPOB C3YH
36- Penrenue 3amau 2 C3VH
37 A yOC3

DopMyIUpPOBATH U
WIITIOCTPUPOBATh
OTIpeJIeJIeHUs] CHHYCA,
KOCHHYCA U TaHT€HCa
yrioB ot 0 g0 180°;
BBIBOJJUTh OCHOBHOE
TPUTOHOMETPUYECKOE
TOXAECTBO U (OPMYIIBI
NIPUBEIICHHUS;
bopmMynupoBaTh 1
JTOKa3bIBaTh TEOPEMBI
CHHYCOB ¥ KOCUHYCOB,
NPUMEHSTH UX TIPH
peleHnu

PerynaruBHsle:
KOHTPOJIb, KOPPEKIIHS,
OIICHKA,
BBITIOJTHEHHE TPOOHOTO
y4eOHOT0 JIEUCTBUS U
bukcupoBaHue
WHJIUBUTYyaTbHOTO
3aTpyAHEHUS B IPOOHOM
JICVCTBUU,
IUTAHUPOBAHKE U
MIPOTHO3UPOBAHHE.
[To3naBarenbHbIe:
aHaJN3, CHHTE3,
cpaBHEeHHe, 00001eHNE,

CTI, BII,
CP, PK, §1
®0

CTI, BII,
CP, PK, §2
YO

CTI, BII,
CP, PK, §3
®O, TTP

CTIL, BII,
CP, PK,
T
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TPEYTOJIbHUKOB;
O00BACHATH, KaK
UCTIONB3YIOTCS

TPUTOHOMETPHUUECKUE
¢dbopmyIbl B
M3MEpUTENIbHBIX paboTax
Ha MECTHOCTH;
dbopmyaupoBaTh

OTIpe/ICTICHUS yTiIa MEXIy

BEKTOPAMHU U CKaJISIPHOTO

MIPOU3BEICHUS BEKTOPOB;

BBIBOJIUTH (hOpMyIy
CKaJISIPHOTO
MIPOU3BEICHUS Yepes
KOOpPJIUHATHI BEKTOPOB;
dbopMynupoBath u
000CHOBBIBAThH
YTBEPKIACHHUE O
CBOMCTBAxX CKAJSIPHOTO
MIPOU3BE/ICHUS;
HCITOJIE30BATh CKAJISIPHOE
MIPOU3BE/ICHNE BEKTOPOB
TIPY PEIICHUN 33129

aHaJorus, cepuanusi,
KJIaccupuKaIms;
HCIIOJIL30BaHUE 3HAKOBO-
CHMBOJIMYECKUX CPEJICTB,
MOJICJIUPOBAHUE U
npeoOpazoBaHue MoJIeIeiH
Pa3HbBIX TUIIOB;
BBIIIOJIHEHME IEUCTBUU 11O
AITOPUTMY;
MOJBEICHHE ITO]T IIOHATHE,
YCTaHOBJICHHE MPUYUHHO-
CIIE€ICTBEHHBIX CBS3€EH,
JIOKa3aTeJIbCTBO, IIOUCK U
BBIJICJICHHE HH(POPMALIHH
KommyHuKaTHBHBIE!
IUTAaHUPOBaHKUE Y4eOHOTO
COTPY/IHHYECTBA,
aJleKBaTHOE
WCIIOJIb30BAaHUE PEUYEBBIX
CPENCTB JJIsl PEIICHUS
KOMMYHHUKAITHOHHBIX
3ajad.
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YMers pemiath
MPOM3BOJIbHBIN
TPEYTOJIbHUK T10 TPEM
AIIEMEHTaM, 3HaTh CHHYC,
KOCHUHYC U TaHT'€HC YIJIOB
30°, 45°, 60° u ymeTh

[Tpu BeIMONIHEHNH PaOOTHI
yUaIIUHCs T0JKEH
IOKa3aTh 00A3aTeIbHBIE

Konmponvnasn HAXOJUTh
pe3yNbTaThl 00y4YeHHUS:
paboma Ne 2 no TPUTOHOMETPUYECKUE
5 BBIYHCIIATH CKAISIPHOE
meme ¢dbysakuu yrios ot 0° 10
o MIPOU3BE/IEHNE BEKTOPOB,
«Coomnowenusn 180° ¢ TOMOIIBIO TAOJIHI]
Medxncoy cmoponamu U KaJIbKYJIATOpa HAXQIUTD YTOI MEAILY
38 Y P K3y Y pa, BEKTOpaMH, KP
u yznamu MOHUMATD CBSA3b MEXKIY
yCTaHaBIIUBATh
mpey2onbHuKa. BEKTOPAMHU U UX
NEePIEeHIUKYIIPHOCTD
Ckanapnoe KOOPJAMHATAMH, HPAMBIX
npou3seeoenue ONPEAEIISATH YTOJ MEK < )
P el T ny VYyamumiicst noay4ur
6eKmopoe» BEKTOPaMH,
BO3MO>KHOCTH TTOKa3aTh
HCII0JIh30BaTh
CBOM YMEHHUS MpU
oTpefieNieHUe CKaISIPHOTO
PEIICHUH TPEYTOJIbHUKOB
MIPOU3BENICHUS U €T0
CBOMCTBa B KOOpAMHATaX
TSl pelieHus 3a1a4 1
JI0OKa3aTeJIbCTBA TEOPEM.
I'maBa XII. JInuHa okpy>KHOCTH U Iuiomiaap kpyra (15)
39 [IpaBunpHbIE NHM dopMynHpoBaTh PerynaruBHsie: CII, BII, §1
MHOT'OYT'OJIbHUKH 3UM OIpezie/IEHNE IJITAHUPOBAHHUE, CP, PK
OKDPYKHOCTD MPaBUIILHOTO 1eJenoiaraHue
PYyx ’ MHM _ ’ CII, BII,
40 BIIMCAHHAs B 3UIM MHOT'OYTOJIbHHUKA; KOHTPOJIb, KOPPEKLIUS CP. PK 1 1107
HpaBHJ’IBHBIfI MHOTO C3VH q)OpMy.]'H/IpOBaTI) u ITo3HaBaTenbHEBIE: q’)O ? § > L.
YTONBHUK JIOKa3bIBaTh TEOPEMBI 00 aHaJu3, CUHTE3,
OKDV3KHOCTE OKPY>KHOCTSIX, cpaBHeHHUe, 0000IIeHHE,
Py ’ WHM y CTI, BII,
a1 OIIMCAHHAas OKOJIO 3UM OIIMCAHHOU OKOJIO aHajiorus, ccpuanus, CP. PK §1 106
. .
IDaBUWIBHOTO MHOTO IIPaBHIIBHOTO KHaCCI/I(l)I/IKaHHﬂ, ? ’ ?
P C3VH @O

YroJIbHUKA

MHOT'OYT'OJIbHUKAa 1

NOABCACHUC IO ITOHATHUC,
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®opMyiibl I

BBIYHCIICHHS
TJTOIIAU
42- MIPaBUIILHOTO NHM
43 | MHOTOYTOJBHHKA, €TO 31UM
CTOPOHBI M pajuyca
BIIMCAHHOM
OKPY>KHOCTH
IToctpoeHue WHM
44 MpaBUJILHBIX MHOTO M
YTOJIbHUKOB
45- NHM
16 JlnHa OKpYXKHOCTH 3IM
ar- [Lmomane kpyra MHM
48 3UM
JlHa OKPY>KHOCTH U
MJI0IIAb KpyTa.
CBs13b MEXIY
dbopMynamMu asist
49- BBIYHCIICHUS HMHM
50 IIonaAe Kpyra u 3UM
IUIOIIAACH, C3VH
BIIMCAHHBIX U
OIMCAaHHBIX
MPaBUJIbHBIX
MHOTOYTOJIbHUKOB
o1- Penenue 3agau C3VH
52 YOC3

BIIMCAHHOM € HETO;
BBIBOJIUTH U
UCIOJIB30BATH (POPMYITBI
JUTSL BBIYMCIICHUS
TUTOIIAH MTPABUIILHOTO
MHOTOYT'OJIbHUKA, €r0
CTOPOHBI U pajinyca
BIIMCAHHOM OKPYXHOCTH;
pemaTh 3a1a4d Ha
MIOCTPOCHHE MTPABUIIbHBIX
MHOTOYTOJIbHUKOB;
OOBSICHATH MOHATHUS
JUTHHBI OKPY>KHOCTH U
IUIOIIA/IA KPYTa;
BBIBOJIUTH (DOPMYIIBI TS
BBIYHCIICHUS ITTUHBI
OKPYKHOCTH ¥ JITHHBI
JyTH, TIIOMAIN KpyTa U
TUTOMIAIN KPYTrOBOTO
CEKTOpa; MPUMEHSTh 3TH
(hopMyIBI IPU PEIICHUH
3a1aq

YCTaHOBJICHHE MPUYUHHO-
CIIEICTBEHHBIX CBS3€H,
IMOCTPOEHHUE JIOTUYECKOU
LIETIN PACCYKICHUH,
JI0Ka3aTelIbCTBO,
CaMOCTOSITEIILHOE
CO3/IaHUE AITOPUTMOB
eI TEILHOCTH,
BBITIOJIHEHHUE ICHCTBUI O
AITOPUTMY;
OCO3HAHHOE U
MPOU3BOJIbHOE
MOCTPOEHUE PEYEBOTO
BBICKA3bIBaHMS.
KommyHuKaTHBHBIE!
BBIPAXKEHHUE CBOUX
MBICJIEH U apryMEHTaIIHs
CBOET'O MHEHHS C
JIOCTATOYHOM MOJIHOTOM U
TOYHOCTBIO, aJIcKBAaTHOE
WCIIOJIb30BAHHUE PEYEBBIX
CPENCTB JJIsl PEIICHUS
KOMMYHHUKAITHOHHBIX
3a/1a4, y4eT pa3HbIX
MHCHUM,
KOOPJAMHHUPOBAHUE B
COTPYJTHHUYECTBE,
JOCTH)KEHHE
JIOTOBOPEHHOCTEM.

CII, BII,
CP, T

§1,1.108

CTIL, BII,
CP

§1,m.109

CTIL BII,
YO

§2,m.110

CTIL, BII,
yO

§2,m.111

CTIL, BII,
PK, T

§2, m.112

CTIL, BII,
TP, CP,
PK
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Konumponvnasn
paboma Ne 3 no

Nmets npencrasieHue o
BIIMCAHHBIX M OMMCAHHBIX
MPaBUIIbHBIX
MHOTOYTOJIbHHKAaX, 3HATh
bopmybI ISt
BBIYHCIICHUS JJIEMEHTOB
MPaBUIIbHBIX
MHOTOYTOJIbHUKOB,
(hOpMYyIIBI TLTOMAIH

[Tpu BhIMONHEHUH PAOOTHI
ydammncs 10mKeH
I0Ka3aTh 00sI3aTeIbHBIE
pe3yJIbTaThl O0YUYCHHMS:
BBIYHCIIATH JJIHHEI
JIMHEHWHBIX 2JICMECHTOB
buryp u ux yrisl,
UCIIOJIB3YS (POPMYJIBI
JUTMHBI OKPY>KHOCTH U
JUTMHBI TyTH OKPYKHOCTH,
(hopMyIIBI UTOIIAICH
¢uryp;
BBEIYHCIIATE TUIOIIA/IMN,
KPYT'OB ¥ CEKTOPOB;
JUTHHY OKPY>KHOCTH,

Kpyra, KpyroBoro
53 meme «/[nuna K3V pyra, Kpyr JUIMHY JyTU OKPY>KHOCTH; KP
CEKTOpa U JJIMHBI
OKpYJCHOCIU U pelarh 3aJa4u Ha
OKPY>KHOCTH, TyTH.
na0Wa0L Kpyza» JI0Ka3aTeIbCTBO C
YMeTb NpUMEHATH
. WCTIOJIb30BaHuEM (hopMyIT
CBOMCTBA (pUTyp NP UX
JUIMHBI OKPY>KHOCTH U
BIAMHOM JUIMHBI 1yTU OKPY>KHOCTH
PacCIIOJIOKEHUHU U bopm nnr}gomanp zI;IK Qur .
COOTHOIIIEHUH UX PMY P>
BBITyCKHUK TIOTYYHT
AJIEMEHTOB JJISl PELICHUS
BO3MO>KHOCTB!
3a]1a4 Ha BbIUMCJIEHUE U
BBIUUCIATH IJIOIATN
JI0Ka3aTeNIbCTBO
¢buryp, cocTaBiIeHHBIX U3
IBYX Wiu O6onee puryp, B
TOM YHUCIIE HUCIOJb3Ys
OTHOIICHHUS
PaBHOBEIMKOCTH U
PABHOCOCTABJIEHHOCTH
I'maBa XIII. [IBuxenwue (9)
54 [lonsiTHE NBUXKEHUA ‘ 1 ‘ NHM ‘ OOBSICHSTD, YTO TAKOE ‘ PerynaruBHsle: CII, BII ‘ §1
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Cummetpus. Oceas

0TOOpaXeHHE IITOCKOCTH

KOHTPOJIb, KOPPEKLIUS,

55- CUMMETpHSI, 3UM Ha ce0s, 1 B KAKOM OlLIEHKa, BOJIeBas CP, PK,
56 LEHTpaJIbHas C3VH | cayuae oHO Ha3bIBaeTCs CaMOpETyJISILHS @0
CUMMETpUs JIBMDKEHUEM IIJIOCKOCTH; [To3HaBarenbHbIE:
. WHM OOBACHATH, YTO TAKOE aHaJu3, CUHTES,
S7- HapasnenbHbli 3UM OCeBasi CHMMETpPHSI, cpaBHEHHE, 0000IICHHE, CP, PK, §2
58 HCPCHOC U TIOBOPOT C3YH | LEHTpaabHas CHMMETpUS, aHaJIOTUsl, CepUallns, ©0
napajuieNIbHbIA IEPEHOC U KJaccuukanus;
MMOBOPOT; 00OOCHOBBIBATH, KOHTPOJIb U OIICHKA
YTO 3TH OTOOPAKCHHUS nporiecca 1 pe3ysibTaToB
IUIOCKOCTH Ha ce0s JIeSATCIIBHOCTH,
SIBIISTFOTCS IBUKCHUSIMU; MO/JICIIMPOBAHUE U
00BSACHATH, KAKOBA CBS3b IIOCTPOEHUE,
MEXTy ABHKECHHUSIMH 1 npeoOpa3oBaHUE MOJICITH
59- C3YH HAJIOKCHUSIMH, KoMMyHHKaTUBHBIC: CIL, BII,
61 Pemenne 3ayaq vyOC3 UIUTFOCTPUPOBATH miannposanue yueouoro | CP. PK,
OCHOBHBIC BH/IBI COTPYJTHUYECTBA, T
JIBI)KCHUH, B TOM YHCIIE C KOHTPOJIb ICHCTBHS
MTOMOIIIBIO napTHepa, BhIpAKESHUE
KOMITBIOTEPHBIX CBOMX MBICTIEH U
IPOTPaAMM. apryMeHTaIUs CBOETO
MHEHUS C IOCTAaTOYHOMN
MOJTHOTOW ¥ TOYHOCTHIO.
Ctpouts 06pazbl [Tpu BBIMOTHEHNH PAOOTHI
OTPE3KOB, MIPSIMBIX, y4anuecs MmoKa3bIBalOT
MHOTOYTOJIbHUKOB C CBOM YMEHUS CTPOUTH
MTOMOIIBIO IICHTPAITBHON, | T€OMETPUUYCCKUE PUTYPHI
Konmponsnasn 0CEBO CUMMETPHH, U MX 00pasbl MpH
62 paboma Ne 4 no K3V | mapamiensHOro nepeHoca 33JJAHHOM JIBHKCHHH C KP

meme «/leusxcenue»

Y IIOBOPOTA Ha 3aJaHHbIN
yToJI, JOKa3bIBaTh
YTBEPKIACHHUS C
TTOMOTIITBIO TTOHATHI
JBMOKEHHS U €TI0 CBOMCTB

MIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB, U UIMEET
BO3MO>XHOCTb I10Ka3aTh T€
K€ YMEHUS C IIOMOILBIO
IUPKYJIS U JIMHEHKH

I'maBa XIV. HauanpHbie cBeieHUs U3 cTEpeoMeTpuu (8)
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63 UHM | OOBscHsTB, 9TO Takoe PerynsTuBHbIe: CIL, BII,
MHOTOrpaHHUKHI 4 | 3UM MHOTOIPAaHHHK, €TI0 KOHTPOJIb, KOPPEKLIHS, CP, PK, §1
66 C3VH | rpaxu, pédpa, BEpIIKHBI, OLICHKa, BOJICBasI @0
AMaroHaJN, KaKoi CaMOPETryJISILIHS,
MHOTOIPaHHHUK [To3HaBarenbHbIE:
HA3bIBACTCS BBITYKIIBIM, aHaJIN3, CHHTE3,
9TO TAKOE I1-yroJbHAas cpaBHeHHe, 0000LIeH e,
IpU3Ma, ¢ OCHOBAHHSI, aHAJIOTHs, CepUaLis,
GOKOBBIE IPaHH U KJIaCCH(pUKALIHS;
GokoBbIe pEOpa, Kakask | HCIOIB30BaHHUE 3HAKOBO-
IpU3Ma Ha3bIBACTCSI CHMBOJIMYECKHX CPEJICTB,
IPSIMO#i M KaKast MOZICIINPOBAHHE
HAKJIOHHOIA, 9TO Takoe | IpeoOpa3oBaHue MOJEIeH
BBICOTA MPH3MBI, KaKas PasHbIX THIIOB;
IpU3Ma Ha3bIBACTCSI II0/IBE/ICHHE 1101 IOHATHE,
MapaJuIeNeNIeIOM H | YCTaHOBJICHHE IIPUYUHHO-
KaKoii mapaJuIesenuIes CIICJICTBEHHBIX CBSI3CH,
Ha3bIBACTCS IIOCTPOCHHUE JIOTUYECKOi
UHM IIPSMOYTOJIbHBIM; LIeTTH PacCyXICHHIA, CII, BIL,
67- | Tena n nopepxnoctn 3UM dopmyanposats n BBIBEJICHUE CIIC/ICTBHI, CP, PK, §2
70 BpaLllCHIA C3VH 00OCHOBBIBATH KOHTPOJIb M OLICHKA ®O
YTBEP)K/ICHHUSI O CBOICTBE | IpoIiecca i pe3yabTaToB
JMaroHajeu JIEATEIILHOCTH,
napauieNnennne/a u o JI0Ka3aTeNbCTBO;
KBaJ[paTe JANaroHaju OCO3HAHHOE
IPSIMOYTOJIEHOTO POM3BOJIEHOE
Tapauienenurena; IOCTPOEHHUSI PEYEBOTO
OOBSICHATB, 9TO TAKOE BBICKA3bIBAHMS
00bEM MHOTOIPaHHHUKA,; KoMMyHHKaTHBHBIE:
BBIBOJIUTH (C IOMOIIBIO | IUTAHUPOBAHHE y4eOHOTO
npunnmna Kasansepn) COTPYIAHUYECTBA;
dopmyny 06béma MIOCTAHOBKA BOIIPOCOB 1
IIPSIMOYTOJIBHOTO cbop uHdopmanuy;
napauienenninea; paspelieHre KOH(INKTOB,
OOBSICHATH, KaKOM IPUHSTHE PELICHHS U ero
MHOTOIPaHHHUK peau3arus;
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HAa3bIBACTCS MUPAMUJION,
4TO TaKOe OCHOBaHUE,
BEpILIKHA, OOKOBbIE
rpanu, O0KOBBIE pEOpa u
BBICOTA TUPAMU/IBI, KaKast
nUpamMu/ia Ha3bIBaeTCs
IIPaBUJIbHOM, YTO TAKOE
arnogema npaBHILHON
MUPAMHJIBI, TPUBOIUTH
dbopmyny o0bEmMa
MAPAMHUJIBI; OOBSICHSTH,
KaKoe TeJI0 Ha3bIBaCTCs
IWIMHAPOM, YTO TAKOE
€ro OCbh, BBICOTA,
OCHOBAHHS, PAIHIYC,
OOKOBasI MOBEPXHOCTD,
oOpasytomue, pa3BépTKa
OOKOBOM TIOBEPXHOCTH,
KakuMu (popMyIamMu
BBIPAXAIOTCS 00BEM U
IUIOIIA b OOKOBOM
MOBEPXHOCTH IIMIIMHIPA;
00BACHATH, KAKOE TEJIO
HA3BIBAETCS] KOHYCOM, YTO
TaKO€ €ro OCh, BHICOTA,
OCHOBaHHE, OOKOBas
MOBEPXHOCTH,
oOpazyromue, pa3BépTka
OOKOBOI1 TOBEPXHOCTH,
KakuM# GpopMyaaMu
BBIPAXKAIOTCS 00BEM
KOHYCa U TUIOMIA]h
OOKOBOI TOBEPXHOCTH;
O0OBSICHSITH, KaKas
MTOBEPXHOCTH HA3bIBACTCS
cdepoit 1 Kakoe TeJo

yIpaBJICHHE TOBEICHUEM
rapTHepa, TOYHOCTh U
MOJIHOTA MIPH
apryMeHTaIuu 1
BBIPOXKEHUH CBOMX
MBICTICH
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HA3bIBACTCS [IAPOM, YTO
TaKO€ PATUYC U JTHAMETD
cdepsl (mapa), KaKUMH
(bopMyTaMu BBIPAKAIOTCS
00BEM mIapa u mionaab
chepsl; H300paXkaTh 1
pacrio3HaBarh Ha
PHUCYHKaX TPU3MY,
napasiesenumne],
MUpaMUy, AIAH/D,
KOHYC, I1ap

71-
72

00 akcuomax
reoMeTpuu

31UM
C3YH

O3HaKOMIICHHE C
CHCTEMOM aKCHOM,
MIOJIOKEHHBIX B OCHOBY
M3y4YeHus Kypca
r€OMETPHH,
(dopMupoBaHue
MPEACTABJICHUS 00
aKCHOMAaTHYECKOM
MIOCTPOEHUH T€OMETPHUH.
dopMupoBaHue
Mpe/ICTaBICHHs 00
OCHOBHEBIX dTamax
pa3BUTHSI TEOMETPUH,
paccMOTpeHue
T€OMETPUH B
HUCTOPUYECKOM Pa3BUTUU
HayKu

PerynsatuBHble:
KOHTPOJIb, KOPPEKIIHSI,
OILIEHKa
Ilo3HaBaTeabHEIC:
MTOCTPOCHHE PEUEBBIX
BBICKA3bIBAHUI B YCTHOU U
MUCbMEHHOU opMe.
KoMMyHHKaTHBHBIE:
IUTAaHUPOBaHUE y4eOHOTO
COTPYTHUYECTBA;
MTOCTAaHOBKA BOIIPOCOB H
c6op undopmanmu

CP, PK,
®0

[Tpunoxe
HUE

[ToBTOpenue (12)
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13-
82

Penrtenue 3anau

10

C3VH
YOC3

CucreMarusanys 3HaHUH
10 TeMaM Kypca
reoMeTpuu 7-9 Kiaccos,
COBEPILIEHCTBOBaHUE
HAaBBIKOB pELICHUS 3a/1a4.
DopMUPOBAHKUE YMEHUSA
pemars 3aa4u C
KpaTKUM OTBETOM, C
BBIOOPOM OTBETA, C
Pa3BEPHYTHIM PEIICHUEM.
[ToBTOpEHNE AITOPUTMOB
penieHus 3aay Ha
JI0Ka3aTeJIbCTBO.

PerynarusHsle:
KOHTPOJIb, KOPPEKIIUS,
OLICHKA
Ilo3naBarenpHEIC:
KOHTPOJIb U OIIEHKA
npolecca U pe3yJbTaToB
JIeSITSIbHOCTHU
KomMyHuKaTHBHBIE:
BBIPOKEHHE CBOMX
MBICJIEH C TOCTATOYHOU
MMOJTHOTOM ¥ TOYHOCTHIO;
HCITOJIb30BaHHE
KPUTEPHUEB IS
000CHOBAHHUS CBOETO
CYXKJICHUS

PK, CK,
BK, VO,

83-
84

Hmozosan
KOHmMpOobHasn
paooma

K3y

3HaTbh OCHOBHOM
TEOPETHUYECKUI MaTepHall
3a Kypc IUIaHUMETPUHU U
YMETh peliaTh 3aa4u Mo
TeMaM Kypca OCHOBHOM
IIKOJIBL.
Hcnons3oBaTh
pUOOpPETEHHBIE 3HAHUS U
YMEHUS JUIsl peLIEeHUs
MPaKTUYECKHUX 3a/1ad,
CBSI3aHHBIX C
HaXO0XJICHUEM
r€OMETPUUYECKUX
BEIIUYUH

KP

85

Pezeps

Hroro:

85
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CHHCcOK JUTEPATYPhI.

1 @denepallbHBIII  KOMIIOHEHT  TOCYIAapCTBEHHBIX  0Opa30BaTEIbHBIX
CTaH/JapTOB OCHOBHOTO o0ImIero oOpaszoBanus (mpuka3 MunoOprayku ot 05.03.2004r.
Ne 1089).

2. Bpemennsie TpeboBaHUS K MUHUMYMY COJIEP>KaHHUSI OCHOBHOT'O OOIIETO
obpazoBanus (yrBepxaeHsbl nmpukazoMm MO PO ot 19.05.98 Ne 1236).

3. [Ipumepnas mnporpaMmma 1o MareMatuke (muceMo [lemaprameHnta
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