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JlanHast paboyasi mporpaMma o reoMeTpuu Jist 7-9 KJ1acCcoB COCTaBleHa Ha
ocHoBe DyHJIAaMEHTAJILHOTO sJpa COAEpKaHus oOuEero oOpa3oBaHUd W
TpeOOBaHMII K pe3yibTaTaM OCBOCHHMS OCHOBHOM 0011eoOpazoBaTeabHON
porpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEACTaBICHHBIX B (efaepalbHOM
rOCyAapCTBEHHOM 00pa30oBaTeIbHOM CTaHJapTe 001Iero oopa3oBaHus U HA OCHOBE
IPUMEPHOW MPOrpaMMBbl MO TEOMETPHUH W paboyeil MporpaMMbl, COCTABICHHOMN
T.A. BypmuctpoBoii u1st 00111€00pa30BaTENBHBIX YUPEKIECHUN Kypca T€OMETPUN U
YMK «l'eometpus 7 -9 knacey, JI.C. Atanocsina, B.®. byty3osa, C.b. Kagomiiera
u np. B Hell Takke y4dWUTHIBAIOTCS OCHOBHBIC HJleW M monokeHus [IporpamMmbl
pazButus M (OPMHUPOBAaHUS OCHOBHOro o0miero oOpa3oBanus. [Iporpamma
KOHKPETU3UPYET CONEpKaHue MPEAMETHBIX TeM DeepalbHOT0 TOCYIapCTBEHHOTO
00pa30BaTeNIbHOIO CTaHAapTa U 1aéT pacrpeneacHre y4eOHbIX YacoB M0 pa3jaenam
Kypca.

Hacrosmas pabouast mporpamMmma cocTaBiI€Ha Ha OCHOBAaHUU:

—  aBTOPCKOTO COOpHHMKA MNpPUMEPHBIX padbounx mnporpamm «['eomerpus. 7-9
KJIaCCOB: yueOHOoe mocoOue st oO0leoOopa3oBar. OpraHu3aluii» CoOCT.
T.A.BypmuctpoBa - M.: IIpocsenienue, 2020.

— VYMK: T'eomerpusi. 7 — 9 kiaccel: y4eO. s 001eo0pa3oBaT. opranusaruii/
aBTOpbl: JI.C.ATtanacsu, B.®. byry3os, C.b.Kagomues u np. - M: IIpocsenie-
nue, 2017-2020.

['eomeTpus sBASIETCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIIKOJIBI: OHA
o0ecrnieunBaeT U3y4eHne APYruxX AUCHUIUIMH. B mepByto odepesr ’TO OTHOCUTCS K
npeaMeTaM eCTECTBEHHO-HAyYHOTrO IMKIJIA, B YaCTHOCTU K (u3uke. PazBurue jo-
TMYECKOTO MBIIIJICHUS yUalIuXcsl MPU 00y4YeHNH TEOMETPUHU CITIOCOOCTBYET YCBOE-
HUIO TIPEIMETOB T'yMaHHTApHOTO NWKIa. [IpakTHueckue yMmMeHHs] W HaBBIKU T€O-
METPUYECKOTO XapaKTepa HEOOXOAUMBI Ui TPYIOBOU eATEIbHOCTH U Mpodeccu-
OHAJBLHOW TMOJATOTOBKU HIKOJIBHUKOB. PasBuTHe y y4ammxcsi MpaBUIBHBIX TpE-
CTaBJICHUN O CYIIHOCTHU U NMPOUCXOKIEHUH T€OMETPUUECKHX a0CTpakiuii, coOoT-
HOIIIEHUW PEaTbHOTO W HJEATBHOTO, XapaKTepe OTPaXEHHs MaTeMaTHUYeCKON

HaYKOﬁ SIBJICHUU U IMponeCCOB pCaIbHOI'0O MHUpa, MECTC rCOMCTPUN B CUCTEME HAYK



U POJIM MaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IO3HAHUU U B IPAKTHKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS YUaIIMXCs, a TAKXKE Ka-
YECTB MBINIJICHUS, HCOOXOIUMBIX IS aJanTallid B COBPEMEHHOM MH(MOPMAIHOH-
HOM OOIIIECTBE.

TpeOyst OT yyaluxcs YMCTBEHHBIX U BOJIEBBIX YCUJIUW, KOHIIEHTPAIIUU BHUMA-
HUSI, aKTUBHOCTH Pa3BUTOT0 BOOOpaKEHUs, TEOMETPHs Pa3BUBACT HPABCTBEHHBIC
YepThl JMYHOCTH (HACTOMYHMBOCTH, IIEJICYCTPEMIEHHOCTb, TBOPYECKYIO AKTHB-
HOCTb, CAaMOCTOSITEIBHOCTh, OTBETCTBEHHOCTh, TPYAO0JIIO0HE, JUCIUILUIMHY U KPH-
TUYHOCTb MBIIUJICHHUS) U YMEHUE apTyMEHTUPOBAHHO OTCTaMBaTh CBOW B3TJIS/IbI U
yOeXKICHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSTEIIbHBIC PEIICHUS.

['eoMeTpus CyIIECTBEHHO PACIIMPSET KPYro3op ydalluxcs, 3HaKOMsl UX C UH-
TyKIMEH U JeayKiueil, 0000IeHneM U KOHKpETU3aluen, aHajlu30M U CUHTE30M,
Kjaccu(ukanuen U cucremMaTu3anuen, abcTparupoBaHUeM, aHAJIOTUEeW. AKTUBHOE
MCIIOJIB30BaHUE 33J1a4 Ha BCEX dTarnax y4eOHOro mpoliecca pa3BUBAeT TBOPUECKHUE
CIIOCOOHOCTH MIKOJBLHUKOB. [Ipu 00yueHun reomeTpuu GOpMHUPYIOTCS YMEHUS U
HaBBIKM YMCTBEHHOT'O TpyJa — IUIAHUPOBAHUE CBOEH paOOThI, TOMCK pallMOHAIb-
HBIX MyTeH €€ BBHIMOJHEHMS, KpUTUUECKasl OlEHKa pe3yiabTaToB. B mpornecce 00y-
YEHUSI TEOMETPUM IIKOJIbHUKH JOJKHBI HAYUYUTHCSl M3JIaraTh CBOM MBICIH SICHO U
HCUYEPIBIBAOIIE, JIJAKOHUYHO B EMKO, IPUOOPECTH HABBIKK YETKOTO, aKKypaTHOTO
Y TPaMOTHOTO BBITTOJIHEHUSI MATEMATHYECKUX 3alUCEei.

Baxueiimei 3agadyeil MKOJbHOTO Kypca T€OMETPUM SIBIISIETCA Pa3BUTHE JIOTH-
YECKOro MBITIICHUS ydamuxcs. CaMu 00beKThl T€OMETPUICCKUX YMO3aKITFOUSHUN
U MPUHSTHIC B TEOMETPHUU TPaBHIIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (hOpMHU-
POBaHUIO YMEHHN OOOCHOBBIBaTh W JIOKA3bIBaTh CYXKJICHHS, MPHUBOJWTH UYETKHC
OTpEeICNICHNs], PA3BUBAIOT JIOTUUECKYI0 MUHTYUIIMIO, KPAaTKO W HATJISTHO BCKPBIBA-
0T MEXaHU3M JIOTHYECKUX MOCTPOSHUM U y4yaT UX MPUMEHEHUI0. TeM caMbIM Teo-
METpHUs 3aHMMaeT BeAyllee MECTO B (POPMHUPOBAHUU HAYYHO-TECOPETHUECKOIO
MBIIIICHUST IIIKOJIbHUKOB. PackpbIBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTUKH, Ghop-
MUpYSl IOHUMaHUE KPacoThl U M3AIIECTBA MAaTEeMaTHUYECKUX PACCYKIEHUM, CIO-
COOCTBYSI BOCIIPUATUIO T€OMETPUUECKUX (HOPM, YCBOCHHUIO MOHSITHUS CUMMETPHH,
r€OMETPUSI BHOCUT 3HAYUTEIBHBIN BKJIAJ B ACTETUYECKOE BOCIUTAHHUE YUaIUXCS.
E€ uzyueHne pas3BHBaeT BOOOpaKEHHE IIKOJILHUKOB, CYIICCTBEHHO 00OTaIlaeT u
pa3BHUBAET UX MPOCTPAHCTBEHHBIC MPEICTABICHMUS.

Mecto mpenvera B ydeOHOM 1iaHe. Hacrosimas mporpamma siBiaseTCS
porpaMmoi 6a30BOT0 YpOBHs OOyYEHHS, COCTaBIICHA B COOTBETCTBHH C YUCOHBIM
mmanoM MBOY COIII Ne44 na 2 yvaca B Henmento (68 4acoB B rof), 3a TpU rojaa
oOyuenus 204 yaca.

I[lnanupyembie pe3yabTaThbl 0CBOEHHUS Y4€OHOT0 NMpPeAMeTa
«["eomeTpus HA YPOBHE OCHOBHOI'O 00111€r0 00pa30BaHuUs



OcBoeHne yueOHOro npeaMera «Anredpa» TO0KHO 00ecreurnBaTh JOCTHKE-
HUE Ha YPOBHE OCHOBHOI'O O0IIIEro oOpa3oBaHUs CICAYIONIMX JUYHOCTHBIX, METa-
MPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI Y4€OHOTO MpeMeTa
«Anrebpa» XapaKTepu3yrTCs:

Iampuomuueckoe eocnumanue:

MPOSIBICHUEM HUHTEpPEeca K MPOIUIOMY M HACTOSIIIEMY POCCUICKOW MaTeMaTH-
KM, [ICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHUSIM POCCUHUCKUX MATEMAaTUKOB U POC-
CUICKON MaTeMaTU4YECKOMW IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTHUX
HayKax U MPUKIaJAHBIX chepax.

I'pasicoanckoe u 0yxo06HO-HPABCMEEHHOE 60CNUMAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO O0SI3aHHOCTEH TpaKJaHUHA U peaIu3aliuKi €Tro
MpaB, MPEJCTABICHHEM O MAaTEMATUUYECKUX OCHOBaX (hYHKIIMOHUPOBAHUS Pa3JINy-
HBIX CTPYKTYD, SIBIEHUH, MPOILIEAYpP IPaKIAHCKOTr0 00IIecTBa (BBIOOPHI, OIIPOCHI U
Tp.); TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX C MpaKTUye-
CKMM TPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM BAXKHOCTH MOPAJIBHO-
ATUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO.

Tpyooeoe éocnumanue:

YCTaHOBKOI Ha aKTMBHOE Y4YaCTHE B PEIICHHH MPAKTUYECKUX 3a]ay MaTeMa-
TUYECKOM HANpaBJIE€HHOCTU, OCO3HAHUEM BaXKHOCTU MaTEMaTUYECKOTO

oOpa3oBaHUs Ha MPOTSKEHUU BCEH KU3HM ISl YCHENTHOW mpodeccruoHab-
HOM JIESATEILHOCTA U Pa3BUTHEM HEOOXOAMMBIX YMEHHUI; OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Acmemuyeckoe socnumanue:

CIIOCOOHOCTHIO K OMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHUIN; YMEHUIO BUJIETh MaTeMaTH-
YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE.

l[elmocmu HAY4YHO020 NO3HAHUA:



OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbBIX Mpe.-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS 4YE€JIOBEKa, MPUPOJIBI U 00-
IIeCTBa, MOHMMAHUEM MaTEMaTHYeCKOW HAyKH Kak c(epbl 4YeIoBEYECKO [es-
TEJIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS IIUBUIIU3ALIUN; OBJIA-
JICHUEM $I3bIKOM MaTE€MaTHKH U MaTeMaTUYeCKOM KyJbTypoil Kak CpelICTBOM IIO-
3HAaHUS MUpPA; OBIAJCHUEM MPOCTEHIINMU HABBIKAMHU HCCIICAOBATEIbCKON [esi-
TEJIbHOCTH.

QDu3uueckoe eochumanue, popmuposanue Kyjabmypovt 300p06bsa U IMOUUO-
HANbHO20 O1A20N0TIYYUUA:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTHUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3]10-
POBbSI, BEJIEHUS 370pOBOro o0Opasa KU3HM (30pOBO€ MUTaHUE, cOaTaHCUPOBAH-
HBIA peXUM 3aHATUN U OTAbIXA, peryjsipHas (u3ndeckas akKTUBHOCTh); CHOpMU-
POBAHHOCTBIO HaBbIKA peiekcruu, MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TakKo-
0 K€ IIpaBa JAPYTroro 4YeJI0BeKa.

IKonozuueckoe socnumanue:

OpHEHTAIMEH HA MPUMEHEHNE MaTEeMaTHIECKUX 3HAHUU JJIs PEIICHUs 3a7a4 B
00J1acTH COXPaHHOCTH OKpY KaroIlel Cpe/pl, MIIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
UX BO3MOXHBIX MMOCHEACTBUI I OKPYXaIOLEH Cpeibl; 0CO3HAHUEM TT100aIbHOTO
XapakTepa dKOJOTUIECKUX MPOoOJIeM U MyTel X pelieHusl.

JIM4HOCTHBIE pe3yNbTaThl, 0OECTIEUYMBAIOLINE AAANTALNI0 O0YYaIOIErocss K
U3MEHSIOIIMUMCS YCJIOBUSM COIMAIBHOM M TPUPOTHOW CpeAbl: TOTOBHOCTHIO K
NEHCTBUSM B YCJIOBHUSAX HEOIpPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIe-
TEHTHOCTU 4epe3 MPAKTHUUECKYIO JIEeATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCA Y
JIPYTHX JIO/ICH, TPHOOpETaTh B COBMECTHOM ACSITEILHOCTH HOBBIC 3HAHWSI, HABBIKU
¥ KOMIIETEHIIMM M3 OMbITAa JPYrHX; HEOOXOIMMOCTHbIO B (POPMHUPOBAHUU HOBBIX
3HaHMM, B TOM yucie GOopMyJIupoBaTh UAECH, MOHATHUS, TUIOTE3bl 00 0OBEKTaX U
SIBIICHUSX, B TOM YHCJI€ paHEe HE U3BECTHBIX, OCO3HABATH E(UIIUTHI COOCTBEHHBIX
3HAaHWM ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO-

3HaBaTb CTPECCOBYIO CUTyallUIO, BOCIIPUHHUMATL CTPECCOBYIO CUTYyAllMIO KaK BbI-



30B, TPeOYIOHIMI KOHTPMEpP, KOPPEKTHUPOBATH MPUHHUMAEMbIC PEUICHUS U JIeW-
CTBUS, (POPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHbIE Pe3VJIbTaThl

MertanpenMeTHble pe3yiabTaThl OCBOEHUS MPOTrpaMMbl Y4e€OHOTO IpeaMeTa
«Anrebpa» XapakTEpHU3yIOTCS OBJAJCHUEM YHUBEPCAIbLHBIMHU ITO3HABATCIIHBHBIMU
JNEUCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU U YHUBEPCAIb-
HBIMU PETYJIATUBHBIMU JCHCTBUSMH.

1) YHuBepcanbHbIE MTO3HABATEIbHBIC JEHCTBUS 00ECIEYMBAIOT (POPMHUPO-
BaHME 0a30BBIX KOTHUTHUBHBIX MPOIECCOB O0yYaIOIMMXCA (OCBOCHUE METOJIOB I0-
3HaHUS OKPYKAIOIIET0 MUPA; MPUMEHEHHE JIOTHYECKUX, UCCIEA0BATEIbCKUX OIle-
pauuii, yMeHHui paboTath ¢ HH(opManuen).

ba3oBble TOTMYECKUE NIEWCTBUSA: BBISBISITh U XapaKTEPU30BATh CYIIECTBEH-
HbIE MPU3HAKK MATEMaTUYECKUX OOBEKTOB, MOHITUN, OTHOIIEHUN MEXIY MOHSTU-
amu; (GOpPMYJIUPOBATh OMNpPEACICHUST TOHSATUN, YCTAaHABJIMBATH CYIICCTBEHHBIN
MpU3HAK KiacCUu(PUKAIUKU, OCHOBAaHUA i O0OOOIIEHHUS] W CPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHaju3a; BOCIPUHUMATh, (POPMYIHpPOBaTH W MPEoOpPa30BHIBATH
CYXKJICHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIHE;
YCJIOBHBIE; BBISIBIIAITH MaTEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHU-
Bopeuusi B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPKICHUSIX; Mpeyiaratb Kpure-
pUU JUISl BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEYMIL; JENaTh BBIBOABI C HC-
M0JIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX

Y MHAYKTHUBHBIX YMO3AaKIIOUEHUHN, YMO3AKIIIOUCHHH 110 aHAJIOTHH; pa3OupaTh
JIOKA3aTelIbCTBA MAaTEMATUYECKUX YTBEPKICHUM (MPSAMbIE U OT MPOTUBHOTO), MTPO-
BOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JOKA3aTebCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPAWBaTh APTYMEHTAIINIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI; 000CHOBHI-
BaTh COOCTBEHHBIE PACCYXICHUS, BBIOMpaATh CIOCOO perieHusi yueOHOW 3ajauu
(cpaBHUBaTh HECKOJIBKO BapUaHTOB pElICHUsI, BHIOUpaTh Hanbosiee MoX0as Ui ¢
YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBareabCKue ACHCTBUS:_MCIOJIb30BaTh BOIPOCHl KaK MCCIIe-

JIOBATEILCKUNA MHCTPYMEHT TO3HAHUS; (POPMYIUPOBATH BOMPOCH, (DUKCUPYIOIINE



IPOTUBOpEYHE, NMPOOIEMY, CaAMOCTOSTENIBHO YCTaHABIMBAaTh UCKOMOE U JaHHOE,
(opMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3ULUIO,

MHEHHUE; MPOBOJIUTH [0 CAMOCTOSATEIBHO COCTABIIEHHOMY IJIAHY HECIIOKHBIN

HKCIIEPUMEHT, HEOOJBIIOE UCCIEJOBAHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIy COOO; camoCTOs-
TENbHO (HOPMYIHPOBATH OOOOIICHHUSI M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS], UCCIIEI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTa-
TOB, BBIBOZIOB U 0000IIEHU; TPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MpoIiecca, a
TAK)K€ BBIJIBUTATh IIPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCJIOBHSX.

Pabora ¢ uH(oOpMalmeil: BbIABIATE HEAOCTATOYHOCTh M M30BITOYHOCTH WH-
dbopmanyu, JaHHBIX, HEOOXOIUMBIX ISl pELIECHUs 33[a4M; BRIOUpaATh, aHAIU3UPO-
BaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U
dbopMm mnpeacTaBieHUs; BbIOMpaTh (opMmy MpeacTaBieHUs MHPOPMALMU U HILIIO-
CTPUPOBATh pEIIAEMbIE 3374l CXEMaMH, AUarpaMMaMH, UHOW TIpa@uKod u uX
KOMOMHALIUAMHU; OLIEHUBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPHSIM, HPEJIo-
YKEHHBIM YUUTEIEeM WU C(HOPMYJTUPOBAHHBIM CAMOCTOSITENBHO.

2) YHuBepcalabHble KOMMYHUKATHBHBIC JCHCTBUS 00CCIIEYMBAIOT CHOPMHPO-
BAaHHOCTb COIIMAJIbHBIX HABBIKOB O0YYarOIINXCS.

OO1ieHne: BOCOIpUHUMATh U (POPMYJIHPOBATH CYXACHHUS B COOTBETCTBUH C
YCIIOBUSIMU U 1IEJIIMU OOIIEHHUS; SICHO, TOYHO, PaMOTHO BBIPaXXaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS MO XOAY pEeLIeHUs
3aJja4l, KOMMEHTUPOBATh MOJyUYEHHBIH pe3ysbTaT; B X0Jie 00CYKIEHUS 33aaBaTh
BONPOCHI MO CYHIECTBY OOCYKAaeMOM TeMbl, IpOOJIeMbl, pelaeMon 3a7ayuu, Bbl-
CKa3bIBaTh MJI€U, HAIICJICHHbIE HA TIOMCK PELICHUS; COMOCTABISTh CBOU CY>KICHHUS
C CYXJICHUSMHU JPYTUX YYACTHUKOB JIMajora, OOHapy>KMBATh Pa3IMuue U CXOJICTBO
MO3ULIKI; B KOPPEKTHOH hopme PopMyIUpOBaTh

pa3HOIIacHsl, CBOM BO3PAKEHHUS; PEICTABISATh PE3YIbTAThl PEIICHUS 3a]1a4H,
HKCIIEPUMEHTA, UCCIIEJOBaHMsI, MPOEKTA; CAMOCTOSITEIbHO BBIOUPATh (pOopMaT BBI-

CTYIUIEHUS ¢ YYETOM 3a]1a4 MPE3eHTAIIMN U OCOOCHHOCTEN ayIUTOPHH.



CoTpyIHHYECTBO: OHUMATh M HCIOJIb30BATh IPEUMYIECTBA KOMaHIHON U
VHAMBUIyaJIbHON pabOThl MpU pEUICHUHM YyYEOHBIX MaTEMaTHUECKHUX 3a/]ay; Mpu-
HUMATh LI€JIb COBMECTHOM JI€ATEIbHOCTH, INIAHUPOBATh OPraHU3aluil0 COBMECTHON
paboThl, pacnpenensaTh BUAbl paboT, JOroBapuUBaThCs, 00CYKIaTh IPOLECC U pe-
3ynbTaT paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIIOJICH; y4acTBOBATh B TPYMIIO-
BbIX (popmax paboThl (00CYX)AeHUS, OOMEH MHEHHUSIMH, MO3TOBBIC IITYPMBI U Jp.);
BBITNOJHATh CBOIO YacTh paOOTHl U KOOPAMHHUPOBATH CBOU JCHCTBUS C APYTMMHU
YJIeHaMU KOMaHJbl; OLEHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO
KpUTEpUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcaibHbl€ PEryJsTUBHBIE EUCTBUS 00€CIeUnBaOT (POpMHUpPOBAHHE
CMBICJIOBBIX YCTAHOBOK M ’KM3HEHHBIX HaBBIKOB JINYHOCTH.

CamoopraHusanus: caMOCTOSITENIBHO COCTaBIIATH IUIAH, AJTOPUTM pELICHUS
3a/1ayy (WM €ro 4acTh), BBIOMPaTh CIOCOO pEeHIEHUs C YYETOM UMEIOLIUXCS

peCypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPO-
BaTh BapHAHTHI pELICHUN ¢ YYETOM HOBOW MH(pOpMaIUK.

CaMOKOHTpOJIb: BIalETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIEC-
ca M pe3ysbTaTa pEelICHUs MAaTEMaTHYEeCKOW 3a7a4d; NPEIBUIETh TPYIHOCTH, KO-
TOpPbIE MOTYT BO3HUKHYTb MPU PELICHUU 337a4l, BHOCUTh KOPPEKTUBBI B JIE€SITEIIb-
HOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, HAJCHHBIX OUIMOOK, BBISIBICHHBIX TPY-
HOCTEH; OLICHMBATh COOTBETCTBUE PE3YJIBTATA JEATEIBHOCTH NOCTABICHHOW LIETU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS WIM HEAOCTUKEHUS I1IEJIH, HaXo-

JUTH OIIHUOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilnanupyembl pe3yJibTATHI OCBOEHHUA Kypca
TI'EOMETPUMU B 7—9 kiaaccax
I'eomeTpuuyeckue purypol

- OnepupoBaTh MOHITUSMU F€OMETPUUYECKUX UTYD;

* W3BJIEKaTh, UHTEPIPETUPOBATh U MPEOOPA30BBIBATH MHPOPMALIMIO O T€OMETPH-
YyecKux (urypax, npeACcTaBiICHHYIO Ha YepTexax;

* IPUMEHATD ISl PEIICHMS 3a/1a4 TeOMETpUYecKue (PakThbl, €CIU YCIOBHS UX MPHU-
MEHEHHUS 3aJlaHbl B IBHOU (hopMe, a TakkKe MPEAroiaraeTcsi HECKOJIbKO IIaroB pe-
HIEHNS;



* pelaTh 33J1a4l Ha HaX0XKJIEHUE F€OMETPUUYECKUX BEIUYMH 110 o0pa3LaM WM aj-
TOpUTMaM;
- popMyIUpOBaTH CBOMCTBA U IPU3HAKU QUTYD;
* JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHNUS;
* BJAJIeTh CTAaHAAPTHOW KiaccuUKaMen miockux Guryp (TpeyroiabHUKOB U Ye-
TBIPEXYTOJIbHUKOB).
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:
* MCNOJIb30BaTh CBOMCTBA r€OMETPUUECKUX (PUTYp Ul pelIeHUs TUIIOBBIX 3a]ad,
BO3HUKAIOIIMX B CUTYyalUsX MOBCEIHEBHOM JKU3HHU, 3a/1a4 MPAKTUUYECKOTO COAEp-
KaHUS,
* ACIIOJIb30BATh CBOMCTBA F€OMETPUUECKUX (PUTYp IS pelieHus 3a]ad [paKTHie-
CKOTO XapakTepa U 3a7jad U3 CMEXHbBIX TUCLUIUINH.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:
* MCIIOJIb30BaTh OTHOLICHUS JIJISl pELICHUS 3a/1a4, BO3SHUKAIOUINX B PEaTbHOM KU3-
HU.
H3mepeHusi M BLIYUCIECHUS

- BBINONHATE U3MEPEHHE JUIUH, PACCTOSTHUM, BEJIMYUH YIJIOB C TOMOILBIO HHCTPY-
MEHTOB JJI1 U3MEPEHUI IJTUH U YIJIOB;
* IPUMEHATH (POPMYJIbI NMEPUMETPA, TUIOWAAN U 00bEMa, TUIOHIAAN MOBEPXHOCTU
OTJIEJIbHBIX MHOTOI'PAaHHHUKOB TPU BBIYMCIICHMSX, KOI/Ia BCE JIaHHBIE UMEIOTCS B
YCIIOBHH;
* TIpuMeHATh TeopeMmy I[ludaropa, 6a3oBble TPUTOHOMETPUUYECKUE COOTHOILLIECHUS
JUISl BBIYMCIIEHUS JUIMH, PACCTOSHUM, IJIOIMAJAEH B IPOCTEUIINX CIIy4dasX;
* ONIEpPUPOBATh MPEACTABICHUSIMU O JJIMHE, IIIOIAI1, 00bEME KaK O BEIMYUHAX;

npuMeHsaTh Teopemy [ludaropa, Gopmynsl miomann, o0bEMa TpU pelICHUU
MHOTOLIArOBBIX 33/1a4, B KOTOPBIX HE BCE JIAHHBIE MPEACTABICHBI IBHO U KOTOPHIE
TpeOYIOT BBIYHMCIIEHUI, ONIEPUPOBATh 00JIee IIUPOKUM KOJIMYECTBOM (POpMYIT JUIH-
HBI, IJIOIIA 1, O0BEMA, BEIUUCIISATD
XapaKTEPUCTUKU KOMOMHAIMK (uryp (OKpyKHOCTE M MHOTOYTOJbHUKOB), BBI-
YUCHATh PACCTOAHUS MEXAYy (PUrypamu, IpUMEHSITh TPUTOHOMETpUUYECKHe (op-
MyJIbl JIJIsl BBIUMCIIEHUN B O0Jiee CIOXKHBIX CIy4asiX, IPOBOJUTH BBIYMCICHUS Ha
OCHOBE PAaBHOBEJIMKOCTH U PABHOCOCTABIIEHHOCTH;
* IPOBOAUTH NPOCTHIE BHIYUCIEHUS HA OOBEMHBIX TeNax;
- (popmynmpoBaTh 3a7aun Ha BBIYMCIEHUE JUIMH, TUIOMIa el 1 0OBEMOB U pelIaTh
uX.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:
* BBIYMCJISITH PACCTOSIHUSA HA MECTHOCTH B CTaHJIAPTHBIX CUTYyalHsX, IPUMEHSTH
(GOpMyJIbI ¥ BBIYMCIATH TUIOIIAU B IPOCTHIX CIyYasx;
* IPOBOJIUTH BBHIYMCICHUS HA MECTHOCTH, MPUMEHATH (DOPMYJIbI TPU BBIUYUCICHUAX
B CMEKHBIX YUeOHBIX NMPEIMETAX, B OKPYKAOUIEH AeMCTBUTEIBHOCTH.

I'eomerpuyeckye MNOCTPOCHUA

- M300paxaTh TUNOBbIE IUIOCKUE (UTYpHI U (PUTYPBI B POCTPAHCTBE OT PYKU U C
MOMOILbIO HHCTPYMEHTOB;
* U300pakaTb r€OMETpUYECKHe (PUTypbl MO TEKCTOBOMY M CUMBOJIBHOMY OIHCA-
HUIO;




* cBOOOZHO ONEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMU B HECTIOKHBIX CITydasiX;
BBINIOJHATh MOCTPOEHUSI TPEYTrOJIbHUKOB, MPUMEHATH OTAEIbHBIE METOJbI IO-
CTPOCHUI LIUPKYJIEM U JINHEMKOW U MPOBOAUTH MPOCTEUIINE UCCICTOBAHNS YUCTIA
peleHu;
* 1300paxkaTh TUMOBBIE TUIOCKKUE PUTYpPhl U 0OBEMHBIC TEJa C MTOMOIIBIO MPOCTEH-
[IUX KOMITBIOTEPHBIX UHCTPYMEHTOB.
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:
* BBIMOJHATH MPOCTENIITNE TOCTPOCHHSI HA MECTHOCTH, HEOOXO/IUMbIE B peaIbHON
KU3HU;
* OLICHUBATh pa3MepPbl PEAIbHbIX 00BEKTOB OKPYIKAIOIIEr0 MUPA.
IIpeoOpa3oBaHus
- Ctpoutsb Purypy, CAMMETPUUHYIO TJAaHHON (UTYpPE OTHOCUTENHHO OCU U TOUYKH;
* ONEPUPOBATh MOHATUEM JIBHKEHUS U MPeoOpa3oBaHUs M0100Ms, BIAAETh MPUE-
MaMHU MOCTPOEHHUSI (PUTYp C UCHOJIB30BAHUEM JABHUKEHUHN U MPeoOpa3oBaHMi 1010~
OUsl, IPUMEHSTH MOJYYEHHbIE 3HAHUS U OIBIT MOCTPOEHUN B CMEXKHBIX MPEAMETaX
U B PEIbHBIX CUTYaLUsAX OKPYKAIOIIEr0 MUPA,;
* CTpouTh (pUrypy, nogoOHyI0 JTaHHOM, MOJIB30BaThCA CBOMCTBAMM MOJO0MS IJis
000CHOBaHUs CBOMCTB (hUTyp;
INPUMEHATh CBOMCTBA JIBMXKEHHMM JUIsI MPOBEACHUS MPOCTEUIINX OOOCHOBAHMIA
CBOMCTB (uryp.
B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:
* pacno3HaBaTh JIBUKEHUE O0BEKTOB B OKPYIKAIOILIEM MUPE;
* pacrio3HaBaTh CUMMETPHUYHBIE (UTYPHI B OKPYKAIOIIEM MUPE;
" IPUMEHSTh CBOMCTBA ABWIKCHHM M TIPUMEHSATH MOJ00ME ISl TIOCTPOCHUN U BBI-
YU CIICHUM.

BeKTOpBI M KOOPAMHATHI HA IIOCKOCTH
- OnepupoBaTh NOHIATHSIMU: BEKTOpP, CYMMa BEKTOPOB, pa3HOCTh BEKTOPOB, IIPOU3-
BEJICHUE BEKTOpA HA YHUCIO, YroJ MEXKIY BEKTOpaMH, CKaJsipHOE MPOU3BEIICHUE
BEKTOPOB, KOOPAMHATHI HA MJIOCKOCTH, KOOPAUHATHI BEKTOPA,
* OIpenensaTh NpUOIMKEHHO KOOPIANHATHI TOUKH MO €€ M300pakKeHHUI0 Ha KOOP.IU-
HATHOM IJIOCKOCTH;
* BBIMOJHATH ACHCTBUS HAJ BEKTOpamMu (CII0KEHHE, BbIUUTAHWE, YMHOKEHHE Ha
YHUCJO0), BBIYUCISTh CKAIIPHOE MPOU3BEICHUE BEKTOPOB, OMPENEATh B MPOCTEM-
IIMX CIy4asx YroJl MEXJy BEKTOpaMH, BBINOJHATH PA3JI0KEHUE BEKTOpa Ha CO-
CTaBJIAIOIINE, TPUMEHSTH MOJIyYeHHbIE 3HAaHUS B (PU3UKE, MOJIb30BaThCs (HOpMy-
JIOW BBIYMCIIEHUS PACCTOSHUS MEXy TOYKaMH M0 M3BECTHBIM KOOPAHMHATAM, MC-
M0JIb30BaTh ypaBHEHUs GUTYp [Tl pelIeHUs 3a/1ay;
* IPUMEHATh BEKTOPHI M KOOPAMHATHI JUIsl PELICHHUS T'€OMETPUYECKMX 3a1ad Ha
BBIYKCIICHHE JUIMH, YTJIOB.
B noeceonesnoii yrcusnu u npu uzyueHuu Opysux npeomemaos:
* MCTOJIb30BaTh BEKTOPHI JUIsl pELICHUsI MPOCTEUINX 3a]1a4 Ha ONpEAeNICHUE CKO-
POCTH OTHOCUTEIBHOTO JIBUKEHUS,
* MCTOJb30BaTh MOHATHS BEKTOPOB M KOOPJMHAT JJI PEUICHUs 3a7ay 1o (u3MKe,
reorpaguu ¥ ApyruM y4eOHbIM MTPEIMETaAM.

Hcropus MaTeMaTuKH




- OnuchIBaTh OTIEIBHBIE BBIIAIOIIMECS PE3YNbTAThI, MOJYYECHHBIE B XOJE Pa3BU-
THsI MATEMATHKU KaK HAyKH;

3HaTh NPHUMEPBI MATEMATHUYECKUX OTKPBITUA M HMX aBTOPOB B CBSI3M C OTEYE-
CTBEHHOW Y BCEMHUPHOU UCTOPHUEN;
* IOHUMATh POJIb MATEMATUKH B pa3BUTUM Poccuu;
* XapaKTepU30BaTh BKJAJ BBIJAIOIIMXCS MAaTEMATHUKOB B Pa3BUTHE MATEMATHUKHU U
MHBIX HAyYHBIX 00JIacTeM.

MeTobl MATEMATHKH

- BpIOupaTh NOAXOASAINN U3YYEHHBIH METO IPU PELIEHUH U3YUYEHHBIX THIIOB Ma-
TEMaTHYECKHX 3a/1a4;
* IIPUBOJMTH IIPUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B OKPY’KAIOIIECH JIEH-
CTBUTEJIBHOCTH U ITPOU3BEJICHUAX UCKYCCTBA;
* HCIIOJIb3Yysl U3YyYEHHBIE METObl, IIPOBOJUTH JOKA3aTEIbCTBO, BBIIOJIHATH OIPO-
BEPIKEHHUE;
* BBIOMpATh W3yYEHHBIE METOJIbI U UX KOMOMHALINY JJIs PEIICHHUS] MAaTEMaTUYECKUX
3a1ady;

WCIIOJIb30BaTh MATEMAaTUYECKUE 3HAHWSA U1 ONMCAHUSA 3aKOHOMEPHOCTEN B
OKpPY’KAIOIIEN JEHCTBUTEIBHOCTH U IPOU3BENCHUSAX UCKYCCTBA,;

IPUMEHSTh  NPOCTEUIIME  MPOTPAMMHBIE  CPEICTBA W DAJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU MAaTEMATHYECKUX 3a/1a4.

Copepxanue kypca 'EOMETPHU B 7—9 kiaccax

I'eomeTpuyeckue purypsoi
@urypsl B reomMeTrpud M B OKpYyxkawieM mupe. ['eomerpuueckas ¢urypa.
dopMupoBaHUE MPEACTABICHUN O METanpeIMETHOM NOHATHH «(urypa». Touka,
JIMHUS, OTPE30K, IpsMasd, JIyd, JJOMaHas, IJIOCKOCTh, YroJl. buccekrpuca yria u eé
CBOMCTBA, BU/bI YIJIOB, MHOTOYT'OJIBHUKH, KPYT.
OceBast cumMeTpust reoMmeTpuueckux ¢uryp. LlenTpanbHas cumMmMeTpust TeoMeTpu-
4ecKux Quryp.
MHoroyrojisHuKu. MHOIOyTroJIbHUK, €r0 3JIEMEHTBI U €ro CBOMCTBa. PacnosHa-
BAHME HEKOTOPBIX MHOI'OYTOJBHUKOB. BBINyKIIbIe U HEBBIYKIIbIE MHOTOYIOJIbHU-
ku. [IpaBuibHBIE MHOTOYTOJIBHUKH.
TpeyronbHuku. Beicota, meanana, OMcceKTpuca, CpeiHsisl JIMHUS TPEYTrOJbHUKA.
PaBHOOEIpEeHHBIN TPEYTOJIBHUK, €0 CBOMCTBA U MTPU3HAKH.
PaBHOCTOpOHHMI TpeyroybHUK. [IpsIMOYTOJIBHBIN, OCTPO YIOJIBHBIM, TYIIOYIOJIb-
HBIU TPEYroJIbHUKU. BHelHWe yriibl Tpe yrojibHuKa. HepaBeHCTBO TpeyTrojibHUKA.
Yeroipéxyronpuuku. [lapamnenorpamMmm, pom0, NpsSMOYroJiibHUK, KBaapat, Tpare-
s, paBHoOenpenHas tpanenus. CBoiicTBa U MPU3HAKU NapajljiesiorpaMmma, poM-
0a, MPsSIMOYTOJIbHHUKA, KBaIpaTa.
OxkpyxHOCTB, KpYr. OKpPY’KHOCTB, KPYT, HX 3JIEMEHTHI U CBOMCTBA; LIECHTPAJIbHbIE
Y BIMcCaHHbIE yruibl. KacarenbHas M ceKkylas K OKPYKHOCTH, UX CBOMCTBA. Bru-
CaHHBIC M OIMCAaHHBIE OKPYKHOCTH Il TPEYIOJBHUKOB, YETBIPEXYIOJBbHUKOB,
IIPABWJIBHBIX MHOT'OYT'OJIBHUKOB.
I'eomeTpuyeckue (pUrypsl B NpoCTPAHCTBE (00BEMHBIE TeJIA).



MHoOrorpaiHuk M €ro 3jieMeHThl. Ha3zBaHus MHOTOIPaHHUKOB C Pa3HBIM IOJIOXKE-
HUEM U KOJUYECTBOM IpaHer. [lepBuuHble npencraBieHus o NUpaMue, apaie-
jgenunene, npusMe, cepe, mape, UWIMHIPE, KOHyCe, UX 3JIEMEHTaxX M MPOCTEN-
IIMX CBOMCTBAaX.
OTHOWICHUS
PaBencTBo ¢uryp. CpoiicTBa paBHBIX TpeyroJbHUKOB. IIpu 3Haku paBeHCTBA
TPEYTOJILHUKOB.
IHapamienbHOCTh NPsAMBIX. [Ipr3HAaKkU U CBOMCTBA NapajlIeIbHBIX MPSAMBIX. AK-
cuoMa napasuienbHoctu EBkiaa. Teopema daneca.
[epnenaukynasipubie npsimbie. [IpsMoii yrois. IleprieHauKynsip K IPAMOM.
Haxnonnas, npoekuusi. CepeauHHBIA NEPHNEHAUKYISAP K OTpe3Ky. CBolcTBa H
MIPU3HAKH MEPIICHANKYISIPHOCTH.
IMopoOue. IlponopuuonansHble 0Tpe3ku, nogoodue ¢uryp. [lonobusie Tpeyrosp-
HukH. [IpuzHaku nomgoous.
B3aunmHoe pacnosioskeHne npsiMor U OKPYKHOCTH, JBYX OKPYKHOCTEM.
N3mepenusi ¥ BIYHMCICHUS

Beaunyunsl. [lonarue Benuuunel. [[nuHa. M3Mepenue nnvHbl. EnuHUnbL n3mepe-
Hus uiHbL. Bennunna yria. ['pagycHas mepa yria. [lonarre o monmaay miocKkon
¢durypsl u e€ cpoiictBax. M3sMepenue miomanei. EAMHUIBI U3MEepeHUs MII0ILa/IH.
[IpencraBnenne o0 00bEMeE U ero cBoiicTBax. M3mepenne o0béma. EnunHuibl us-
MepeHus: 00BEMOB.
HN3mepenuss 1 BbryucjaeHusi. THCTpPYMEHTHI ISl U3MEPEHUN U IIOCTPOCHUM; U3-
MEpPEHUE U BBIYHUCIICHUE YIJIOB, JJIUH (pacCTOsAHUM), miomazneil. Tpuronomerpuue-
CKUe (DyHKLHU OCTPOTO yria B MPSMOYTOJIbHOM TpeyrojibHuKe. Tpuronomerpuye-
ckue (PyHKIUU TYIOTo yriia. Berauciienue 31eMeHTOB TPEyroJIbHUKOB € UCIOJIB30-
BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUN. DOpMyIIbl IIIOIMIAAN TPEYTOJIbHUKA,
napajuiesorpaMma U €ro 4aCcTHhIX BHUIOB, (POPMYJIbI JIMHBI OKPY>KHOCTH U ILIO-
niaau kpyra. CpaBHeHue u Bbluncienue ionaaeit. Teopema [udaropa. Teopema
CUHYCOB. Teopema KOCHHYCOB.
Paccrosinus. PaccrosiHne Mexay Toukamu. PaccTosHME OT TOYKM A0 MPSAMOM.
Paccrostnue mexay durypamu.
I'eomeTpuyeckue nmocrpoeHus. ['eoMeTpuyecKkue NOCTPOEHUS ISl UILTFOCTPALUU
CBOMCTB reomerpuueckux ¢uryp. MHCTpyMEHTHI AJis1 TOCTPOEHUI: LUPKYJb, JU-
HeliKka, yroipHUK. [Ipocreimme nocTpoeHus: HUPKYJIEeM U JTUHEUKOW: TTOCTPOEHUE
OMCCEKTPUCHI yTia, MEePIEHIUKYIIsIpa K IPSIMOH,
yIJla, paBHOrO JaHHOMY. llocTpoeHue TpeyroJbHUKOB IO TPEM CTOPOHAM, ABYM
CTOPOHAM U yINIy MEXIy HMMH, CTOPOHE U JABYM IPWIECKAIIUM K HeH yriaMm. Jle-
JICHHE OTPE3Ka B JAaHHOM OTHOLIEHUHU.

I'eomeTpuyeckue npeodpa3zoBaHus
IIpeoopa3zoBanusn. [lonarue npeobpazoBanus. I[lpeacraBienne o MeTanpeaMeT-
HOM TIOHSITUM «TIpeoOpazoBanuey. [logodue.
JBuaxenusi. OceBas U LICHTpAJIbHAsE CUMMETPUH, ITOBOPOT U MapaJUIEIbHBIN Mepe-
Hoc. KomOuHamm nBMKEHUN Ha MJIOCKOCTH U UX CBOMCTBA.




BekTOpBbI M KOOPAUHATHI HA MJIOCKOCTH

Bexropsbl. [loHATHE BEKTOpA, NEUCTBUS HAJl BEKTOPAMHU, UCIIOJIb30BAHUE BEKTOPOB
B (usmKe, pas3iokeHHE BEKTOpa Ha COCTAaBJISIONIME, CKAISPHOE IMPOU3BEICHUE
BEKTOPOB.

Koopannarel. OCHOBHbBIE TMOHSTHSA, KOOPAHHATHI BEKTOPA, PACCTOSHHE MEXKIY
toukamu. KoopanHatel cepennHbl oTpeska. YpaBHenus ¢uryp. [Ipumenenne Bek-
TOPOB U KOOPJIMHAT ISl pELIEHUSI IPOCTEUIINX N'€OMETPUUECKUX 3a1au.

HUcropust MaTeMaTHKH

Bo3HUKHOBEHHE MAaTEMATHKN KaK HayKH, dTanbl €€ pazBuTUs. OCHOBHBIE pa3-
JeJbl MaTeMaTUKU. Bpinaronmumecs MareMaTUKW W MX BKJIAJ B Pa3BUTHUE HAYKH.
beckOHEYHOCTh MHOKECTBA MPOCTHIX 4ucesl. Yuciia U JUIMHBL OTpE3KOoB. Parmo-
HaibHbIC yncaa. [lorpeOHOoCTh B uppanmoHanbHbiX yncnax. [llkomna [Tudaropa.

3apoxaenue anreOpsl B Henpax apudmernxu. An-Xopesmu. Poxaenue Oyk-
BeHHOM cuMBOJMKH. I1. @epma, @. Buer, P. Jle kapt. McTtopus Bonpoca 0 HaX0x-
JeHuu GopMyJ1 KOpHEH aredpandeckux ypaBHEHHUM CTENeHe, O0IbIINX YEThIPEX.
H. Tap Tanss, Jx. Kapnano, H. X. A6ens,d. ['anya.

[TosiBNEeHne MeTo1a KOOPAMHAT, MO3BOJISIOIIETO MEPEBOUTh TEOMETPUUYECKHE
00beKThI Ha sA3bIK anreOpsl. [losiBiaenue rpadukoB dyukuit. P. lekapt, I1. @ep-
Ma. [Iprumepbl pa3MuHbIX CUCTEM KOOPIMHAT.

3agaua Jleonapno Iluzanckoro (@uboHauun) o Kposinkax, yucia dubdonau-
yy. 3ajaya o maxMarHoi gocke. CXoauMOCTh reoMeTpruiecKkoi nporpeccuu. Mc-
TOKH TEOPUHU BEPOSATHOCTEM: CTPAxOBOE AEN0, azapTHble Urpsl. 11. ®epma, b. Ilac-
Kaib, 5. bepuymum, A. H. Konmoropos.

Ot 3emnenenus k reomerpun. [Mudarop u ero mkona. danec, Apxumen. [1na-
TOH U Apucrtorenb. [locTpoeHre npaBUIbHBIX MHOTOYTOJBHUKOB. TpUCEKIUs yr-
na. KBagparypa kpyra. YnBoenue kyOa. Mcropust ymcna . 3070TO€ CEUCHHE.
«Hauanma» EBknuna. JI. Diinep,

H. N. Jlo6aueBckuii. icTopust msITOTO MOCTYJIaTa.

['eomeTpuss U UCKYCCTBO. ['eOMeTpUUYECKHE 3aKOHOMEPHOCTH OKPY KAIOIIETO
Mupa. ActpoHomusi U reoMeTpus. UYto U Kak y3Hanu AHakcarop, JpatocheH u
Apucrapx o pasmepax Jlynsl, 3emumn n ConHua. Paccrosaus ot 3emumn 1o JIyHbl n
Counnua. M3mepenne paccrosaaust ot 3emin 10 Mapca.

Ponb poccuiickux yu€Hbix B pa3Butun Maremartuku: JI. Ditnep, H. W. Jloba-
yeBckuid, I1. JI. YeOnmmeB, C. B. KoBanesckas, A. H. Konmoropos.

Maremaruka B pasButuu Poccum: [I€Tp I, mkona mMarematnyeckuxu HaBH-
raiKux Hayk, pa3Butue poccuiickoro ¢uora, A. H. KpeuioB. Kocmudeckas mpo-
rpamma u M. B. Kengpim.



TemaTHuyeckoe NVIAHUPOBAHUE

Homep
napa-
rpada

CofepxaHue matepuana

Konw-
4ecTRO
4acoe

XapakTepucTika OCHOBHBIX BUAOB
NEATeNbHOCTU YUeHUKka
(Ha ypoBHE y4ebHbIX AeRCTBUIA)

7 Knace

OcCHOBHbBIE HarpaBJICHU
BOCITUTATEIILHOM JCATCIBHOCTHU

Fnaea |. HavanebHele reoMmeTpuyeckne
CEeAeHuA

10

1,2 Mpamas 1 oTpesok. Nlyy 1 yron
3 CpaeHeHne OTPEsKos W yrnos

4,5 Mamepenne OTpe3kos,
Wamepenwe yrnog

6 MepreHankynapHee NpamMsle
Pewenne aanay
KowtponeHan pabota NE 1

OBLACHATL, 4TO TAKDE OTPE30K, NyY, Yron, kakwe ¢u-
rypsl HA3LIBAKOTCA PABHBIMW, KAk CPABHWBAKTCA W
W3MEPRIOTCA OTPE3KW W YIMbl, YTO Takoe rpagyc u
FPafycHan MEpa yrna, Kakol yron HA3bBagTcs npa-
MEIM, TYNBIM, OCTPEIM, PA3BERHYTEIM, 4TO Takoe ce-
peavHa oTpeaka W DWCCekTpUca yrna, Kakvwe yrbl
HA3LIBAIDTCA CMEXHBIMKM W KAKWe — BEPTHUKANLHLIMM,
dopmynpoBate M 0BOCHOBLIBATL  YTBEPXAEHMA
0 CBOWCTBAX CMENKHBIX U BEPTUKANLHLIX YrNOB; 06b-
ACHATH, KAKME NPAMBIE HAZLIBAIOTCA NEPNEHANKYNAD-
HEIMW; GopMyIMpoBaTE W 0BDCHOBLIBATE YTBEPXAES-
HWE O CBOWCTBE ABYX NPAMBIX, NEPNeHaVKYNAPHBIX
K TpeTeel; n3obpaxarte W Pacno3HaBaTh yKasaHHbIe
npocTeilune GUrypsl Ha YepTexax; pellate 3aaayu,
CBA33HHLIE C 3TUMK NPOCTENALWMMK hUrypamm

Fnaea Il. TpeyronbHuku

1 Mepeblil  NpuaHak
TPEYrONLHUKOB

2 Meguadsl, BUCCEKTPUCE! W Bbi-
COThI TPEYIONBHWKE

paBeHCTEa

O6BLACHATL, Kakas Qurypa HaswlBAETCA TPEYMONkHW-
KOM, H4TO TAKOe BEPLWWHBI, CTOPOHBI, YIMbl W Nepu-
METD TPEYrONbHWKA, KaKon TPEYronbHWK HajbiBaeTcs
paeHoBenpeHHbIM W KAKO — PABHOCTOPOHHWM, Ka-
KME TPEYTONLHUKW HA3LIBAKTCS PaBHbIMKM; W3oGpa-
KaTh W PACNO3HABATL HA YEPTENAX TPEYronbHUKW W1
WX ANEMEHTHI; (POPMYNMPOBaTL W A0Ka3bIBATE TEOpE-
Mbl O NPU3HAKAX PABEHCTEA TPEYrONBHMKOE; 00BLAC-

3 BTopoiA 1 TpeTuil NpusHaku pa-
BEHCTEA TPEYTONEHWKDE

4 3anayu Ha NocTpoeHWe
PeweHue 3ana4
KoHTponeHan paBora N2 2

HATh, 4TO HA3LIBASTCA NEPNEHAUKYNAPOM, NPOBEAEH-
HbIM M3 O3aHHOW TOMKW K AaHHOW NPAMOR; GopmMynm-
poBaTe M [OOKA3LIBATL TEOPeMy O NepneHgMKynape
K NPAMOR; OBBACHATL, KaKWe OTPE3KW HA3bIBAIOTCH
MefnaHol, BUCCEKTPUCOR W BhICOTOR TPREYrONbHUKE,
qJDpM\,U'IMpOBaTb W O00OKA3bEaTE TEOPEMBl O CBOWCTBAX
paeHOBEODEHHOTO TPEYrONbHWKA; pewwaTs  3afauqu,
CBR3AHHBIE C NPW3HAKAMW PABEHCTBA TPEYTONLHWKOB
W CBORCTBAMW PABHOBERAPEHHOIO TPEYronsHWKa; Gop-
MYNMPOBaTE ONPEASNEeHne OKPYAHOCTH, OOLACHATS,
4TD TAKODE LEHTP, paguyc, x0pgda v AMameTp OKpyx-
HOCTH, pewaTtk I'IDOCTEIFII.UME 3afa4y Ha nocTpoeHwe
(nocTpoeHwe yrna, PaBHOMD AAHHOMY, NOCTPOEHWE
OMCCEKTPUCE YTNA, NOCTPOEHWE NEPNEeHOUKYNAPHEIX
NpAMbiX, NOCTPOEHWE CEepelMHbl OTpeska) W Gonee
CMOXHBIE 3a0a4M, WCMONb3YIOWKME YKA3aHHLIE Npo-
CTEAWWE,; CONOCTABNATE NONYYEHHBIA DE3YNLTAT © Yo
NOBWEM 331844, BHANMSUPOBATE BOSMOXHBIE ChyYan

Fnasa lll. NapannensHbié NpAMbie

13

1 MpuaHakn
ABYX NPAMBIX

2 AKCHOMAa napannencHelx nNpa-
MblxX

Pewenune 3ana4
KoHuTponeHan paGoTta N2 3

napannensHoCTH

DopMynMpoBaTe ONPeAeneHke NapannensHslx nps-
MblX; OBBACHATE C NOMOLWEKD PUCYHKER, Kakue Yyrhel,
06paz0BaHHBIE NPW NEPECEYEHUM OBYX NDAMBIX CEKY=
WEH, HA3BIBAINTCH HAKDECT NEKAWWMMK, KakWe — 04
HOCTOPOHHUMK W KaKWe — COOTBETCTEBEHHLIMIA, Gop-
MYNMPOBaTE M [0KA3LIBATE TEOPEMbI, BHIDAXAKOLIME
MPW3HAKK NApannensHoCTH OBYX NPAMBIX; 0GLACHATL,
4TO TAKOE SKCHOMbI FEOMETDPUM W KAKWE aKCHOMBI yKe
MCNONb30BANKCE  paHee; hopMynMpoBaTL  aKkcuo-
MY NapannenbHbx NPAMBIX U BRIEOOWTE CNEACTEWA 13
Hed; opMYNMpOBaTL M A0KAZLIBATEL TEOPEME O CBOR-
CTBAX NapannenbHelx NpaMb, oSpaTHee Teopemam
0 NPW3HAKAX NapannenstHoCTW, CBR3aHHBLIX C HaKpecoT
NEXaLmI, COOTBETCTREHHEIMU M OAHOCTOPOHHUMUA
yINam1, B CBA3W C 3TWM OOBbACHATE, 4TO  TaKoe

Ilampuomuueckoe eocnu-
manue:

MPOSIBJICHHEM HHTEpeca K
MPONIIOMY ¥ HACTOSIIEMY
poCcHiicKO  MaTeMaTHKH,
LICHHOCTHBIM ~ OTHOIICHUEM
K JOCTHXKCHHUSIM POCCHIA-
CKHX MAaTEeMaTHKOB W POC-
CHUHCKOW MaTeMaTU4YeCKOU
IIKOJIB, K HCIOJh30BaHUIO
STHX OCTIKECHUH B APYTHX

HayKax u TPUKIIAIHBIX

chepax.

I'pasxcoanckoe u Oyxoemno-
Hpagcmeennoe Gocnuma-
Hue:

TOTOBHOCTBIO K BBITIOJIHE-
HHUIO OO0SI3aHHOCTEH TIpax-
JAaHWHA W pealn3alyu ero
npaB, MpEICTaBICHHEM O
MAaTEeMaTHYCCKUX OCHOBax
(YHKUMOHMPOBAHUS  pa3-
JMYHBIX CTPYKTYp, sIBJIe-
HHU{, MpoUenyp TIpakIaH-
cKoro oOmiecTBa (BBIOOPHI,

ONPOCHl W TIp.); TOTOBHO-
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XapakTepucTUKa OCHOBHLIX BUAOB
NEATENbHOCTH YYeHUKa
(Ha ypoBHe y4ebHbIX AeHCTBMIA)

YCNoOBWE W 3aknio4eHWe TeopeMbl, Kakana Teopema
Ha3LIBAETCA 00paTHO N0 OTHOWEHWIO K AAaHHOR
Teopeme; OOLACHATE, B HEM IAKNOHAETCA MeTof, [0-
KazarteNscTea OT NPOTHEHOMD! ¢ODM}U1I’IDOBBTE| W ao-
KAZbIBATE TEOPEMBI ob ¥rnax C COOTEETCTBEHHO na-
pannencHeIMKM - W NepnerguEynapHLEIMKN - CTOROHaMK,
NPUBOONTE NPUMEDB MCNONBIOBAHA 3TOMO METOOEA,
pewars 2a0a4n HAa BeMWCNEHWE, AO0KA3aTeNsLCTEO W
NocTpoeHWe, CBA3aHHbIE C NapannensHbIMK NPAMBIMIA

Fnaea IV. CooT M y po-
HaMK U Yrnamu TpeyronbHuka

18

1 Cymma yrnoe TpeyronkH1Ka

2 COOTHOLWEHWA  MexXay CTopo-
HaMK 1 YIamu TPEYronbHWKa
KontponsHan pabota N2 4

3 MpAMOYroneHBIE TREYTONBHWUKN

4 MocTpoeHre TpeyronskHWKa no
TpeM anemeHTam
Pewenuve 3anay
KonTponeHas paGota N2 5

DopMynMpoBaTE M OOKA3bIBATE TEOPEMY O CYMME
YINOB TREYrONLHAKE WM e€ CNeAcTBUE O BHELLHEM YITe
TPEYroNkHWKa, NPOBOAWTE  KnaccudmKaumio Tpe-
YIONBHWKOB MO yrnam; (GopMynvposars W Aokaskl-
BaTk TEOPEMY O COOTHOLIEHWAX MEXOy CTOpOHaMK K
YramMi TpayronsHuka (npavoe n obpaTtHoe yTeepX-
AEHWA) W CNeacTens M3 Hed, TeopeMmy O HepaseH-
CTEE TREeYronbHWKa: GOopMyNIMpoBaTe 1 AOKA3LIBATH
TEOpeMbl O CBOWCTBAX NPAMOYIONBHLIX TPEYrONbHW-
KOB (NpAMOYronbHLIA TpeyronsHuk ¢ yrnom 307, npu-
3HAKW PABEHCTEA MPAMOYTONbHBIX TPEYTONBHUKOR);
hOPMYNUPOEaTE ONPeneneHns PAcCTOAHMA OT TOUYKK
00 NPAMOA, PAcCTOAHWMA Mexay napannensHbiMi
MPAMLIMK; pEWaTE 330344 Ha BLMMCNEeHWA, AoKa3a-
TENLCTEO W NOCTROEHWE, CBA3AHHLIE C COOTHOWE-
HUAMKW MEXOY CTOROHAMK 1 YINEamMu TREYroneHWKE 1
PACCTOAHWEM  MEXAY NAPAnnensHseIMK  NPAMBIMU,
npy HEoBX0OMMOCT NPOBOAMTE NO X04Y PELeHWA

AONONHUTENBHBIE NOCTPOEHWA, CONOCTABNATE NONY-
YEHHIIA pe3yneTart ¢ yCnoevemM 3aaqu, B 3afaqax Ha
NOCTpOEHWE MCCNeoBaTe BOIMOXHEIE CnyYaKn

MoeTopeHwne. Pewenwe 3apay

10

8 Kiacc

naea V. YeTeIpEXyronbHUKN

14

1 MHOrOYToNEHUKK
2 Napannenarpamm W Tpaneuus

3 MNpamoyronsHue, pomB, kea-

apar
Pewenre 3anay

KonrponeHas paBota N2 1

2

OBBACHATL, YTO TAKOE NOMAHAR, MHOMOYTONBHWE, ero
BEPLIMHE, CMEXHBIE CTOPOHBI, AWArOHANM, M30Bpa-
KaTb 1 PACTNO3HABATL MHOTOYTrONBHMKM Ha YEpTEXax;
NoKasLIBaTh SNEMEHTLl MHOTOYTONLHWKA, Ero BHY-
TPEHHIOW W BHelWHiol obnacTw; dopMynnpoBark
ONPEeOEneHne BLINYKNOrD MHOTOYTONLHWKE, naobpa-
#dTb W PACNO3HABATE BLINYKNBIE W HEBLINYENBE MHO-
rOYroNeHUKK; GopMyNMPOBaTE W A0KA3LIBATE YTEEDX-
[EHWA O CYMME YIMOB BLINYKNOrD MHOMOYroNsHUKA 1
CYMME Ero BHELLHWX YIOB; 00LACHATE, Kakne cTopo-
Hbl (BEPWIMHB!) 4ETHIPEXYrONBHUKE HA3BIBAIOTCA NPO-
TUBONONDKHLIMK, HOPMYIMPOBATE ONPEAENeHus na-
pannenarpamma, Tpanewumu, pasHodeapeHHoit u npa-
MOYFONLHOW  Tpaneuwi, npaMoyronkbHika, pomba,
KBAOpATE; N306paxaTh N PACNO3HABATE 3TH HETLIDEX-
YronbHWKK; GOPMYNUPOBATE M J0KA3LIBATE YTBE[K-
[eHNA 00 1X CBOMACTEAX M NPU3HAKAX; PeLIaTe 33434
Ha BLIYMCNEHWE, [0KA3ATENLCTBO U NOCTPOEHWE, CBA-
3aHHLIE C TMMKW BUAAMK HETbIPEXYrONbHUKOE; 00b-
ACHATL, KAKWME OBE TOYKM HASBIBAINTCH CUMMETPWNYHbI-
MU OTHOCWMTENBHO NPAMOA (TOYKKW), B KAKOM Chyvae
thurypa HasblBaeTcs CMMMETPUYHON OTHOCWMTENBHO
NPAMOA (TOYKW) W 4TO Takoe OCk (UEHTP) CUMMETRUK
hUrypbl; NPUBOANTE NpUMEps! huryp, obnapaowmy
0CEBOA (LeHTPANLHOM) CUMMETRIER, a TaKkKe nprMe-
PEl OCEBOH W UEHTPANEHOW CUMMETPWIA B OKpYXaK-
wweit Hac oficTaHoBke

CTBIO K OOCY)XICHHIO 3TH-
YEeCKUX IpoOJieM, CBs3aH-
HBIX C MPaKTHYECKUM MpH-
MEHEHUEM JOCTHKEHUH
HayKH, OCO3HaHHUEM Ba)KHO-
CTH  MOpPAaJbHO-3THYECKHX

TIPUHIOUIIOB B ACATCIBHOCTH

y4€HOTO.

Tpyoosoe éocnumanue:

YCTAaHOBKOW Ha aKTHUBHOE
ydacTHE€ B pEIICHHU IpaK-
THUYECKHMX 3a/lad MaTeMaTH-
YECKOM  HamnpaBJIEHHOCTH,
0CO3HaHHEM BaXHOCTH
MaTeMaTHIeCKoro obpa3o-
BaHMs Ha MMPOTHKEHUH BCel
JKM3HU ISl YCHEUIHOM Ipo-
(dbeccHoHANBHON  JIEsATEIb-
HOCTH M pa3BUTHUEM HEO0O-
XOIMMBIX YMEHHi; 0cOo-
3HaHHBIM BBIOOPOM U TIO-
CTPOCHHEM WHIUBUAYAIb-
HOW TpaeKTopuu 0o0pa3oBa-
HUS U )KU3HCHHBIX IIJIAHOB C
y‘IéTOM JIMYHBIX UHTEPECOB
U OOIIECTBEHHBIX MMOTPEO-

HOCTEH.




Homep Konm- XapakTepuCTUKA OCHOBHLIX BUOORB
napa- CopepxaHwe maTepvana 4YECTBO OEATENLHOCTH YYEHWKA
rpada 4acos (Ha ypoBHe y4ebHbIX NeiCTBMIA)
naea VI. Nnowane 14 OBBACHATE, Kak NPOM3BOAMTCA W3MEPEHWE NNowa-
@ MHOMOYroNbHWKOB, KakWe MHOMOYIrONbHUKKM Ha-
! NnoLas MHoroyronkHuka 2 3BIBAIOTCH PABHOBENMKMI U KAKWE — PABHOCOCTAB-
2 Mnowaan napannenorpamma, 6 NEHHBIMK,  QOPMYNWPOBATE OCHOBHBIE CBOWCTEA
TReYroneHWKa W Tpaneaunn nnowaaei v BLIBOOWTE C WX NOMOLWLID QOpMYyNkbl
3 Teopema Mudaropa 3 nNOWAAeR  NPAMOYTONLHWKA,  NapannenorpaMma,
Pewenve 3ana 2 TPEYroNLHUKa, Tpangumn; dhopmynuposats  poka-
3biBATE TeopeMy 06 OTHOWEHWMM NNoWASER Tpe-
Kontponuhan paGota Ne 2 1 YrONBHWKOB, UMEIOLLMX NO DABHOMY yry; GopmMynn-
POBATH M OKa3LIBATE TEopemy Mudaropa w oBpathyio
ei; BelB0AnTe dopmyny MepoHa ans NAOWAQKW Tpe-
YrONBHWKA; PELWATE 381844 HA BbIMWCNEHWE W A0KA-
3aTENLCTEO, CBA3AHHLIE C GOPMYNAMW NAoWAanel u
Teopemoi Mudaropa
Fnaea VIl. NogoGHele TpeyronbHUKW 18 OBBLACHATE NMOHATUE MPONOPUMOHANBHOCTH OTPe3-
KOB; QOPMyNMPOBaTE ONPENENEHNS NoAoBHRIX Tpe-
1 Onpepenenwe NoaoGHLIX Tpe- YIONBHWKOE 1 Ko3(dULMeHTa nofobus; Gpopmynupo-
YronsHUKOR BaTh W [(0KA3blEAaTh TEOPEMB: 00 OTHOLWEHWK
2 Mpuanakn nopobus Tpeyronk- 5 nnowaaen noaobHLX TREeYroNLHWKOB, O NPU3HaKax
HUKOB noaotna TPEYronbHUKOB, O CPEOHER NWHWK Tpe-
KonTponsHas paBota Ne 3 1 YroNbHWKA, O NEpeceqeHUM MELWaH TDEYroNbHWKE,
3 MpumeHeHne noaobua k aoka- 7 o I"IpOI"IODLLI.‘IOIHaﬂthIX OTPE3KAX B NPAMOYTONBHOM
IATEABCTBY TEOPEM 1 PELIBHIIO TPEYTONLHUKE, OBLACHATL, YTO Takoe METon noao-
sanay BMA B 3a0a4ax Ha NOCTROEHWE, W NPWBOONTE NpU-
MEPBI NPUMEHEHWA 3TOr0 METOAA; OOBACHATH, Kak
4 CooTHoweHns  mexay cTopo- 3 MOXHO NCNONE30BATE CBORCTEA NOAOGHEIX TREYTONlb-
HaAMW 1 Yramin NpAMayronsHo- HUKOB B M3MEPUTENbHLIX pafioTax Ha MECTHOCTH;
ro TpeyronkHUKa ODBLACHATE, KAk BBECTM NOHATME NOA0BWS  ans
KoHTponeran pafiora N2 4 1 NPOM3BONLHBIX GUryp; GopMyNUpoBaTL OnNpeaene-
HUA W WNNIOCTPMPOBATE NOHATUS CUHYCA, KOCWHYCA W
TAHrEHCA OCTPOTD YIMA MPAMOYrONLHOMO TPEYTonb-
HWKA, BLIBOANTE OCHOBHOE TPUMOHOMETPWYECKOS
TOXAECTEO W 3HAYEHUA CHMHYCA, KOCWHYCA W TAHMeHCa
ona yrnoe 30°, 457, 60°; pelwaTs 33034, CEA3AHHLIE
¢ nonobvem TPEYroNbHWKOB, ONA BLIMMCMEHWA 3Ha-
YEHWIA TRUTOHOMETPWHECKKUY dYHKUMA MCNONb30BATL
KOMABIOTEPHBIE NPOrpamMmMel
Inasa VIIl. OKpyXHOCTb 17 WcecnenoeaTe B3aMMHOE PACNONOXEHWE NPAMOA W
OKPYKHOCTY; hOPMYNMPOBaTE ONPEENeHne Kaca-
1 KacatensHas K OKpyxXHOCTH 3 TENBHOR K OKPYXHOCTH; (GOPMYNMPOBATE W AOKa3bI-
2 LeHTpankHEe W BAWCAHHLIE 4 8aTh TEOPEMBI: O CBOWCTBE KACATENBHOI, O NPU3HA-
Ykl ke  kacatensHol, o0f OTpe3dkax  kacaTenbHbix,
3 HeTeipe 3amevartenbHbie TOMKW 3 MPOBEABHHbIX M3 OMHOR TO4KM; ¢u0pmy1]up05am rno-
TeYTOnbHAKA HATHA LUEHTPANEHOMD YA W rpaaycHol Mepsl Ayrd
OKPYKHOCTH; GOpMYNMPOBATE W AOKA3LIBATE TEOPE-
4 BncarHas 1 onucaHHas okpyx- 4 Mbl: O BWCAHHOM YIIE, O NPOW3BENEHWM OTPE3KOB
HOGTH NePECeKAOWVXCR XOpA; hOPMYNMPOBATE U AOKAZLI-
Pewenne 3anay 2

KonTponsHan paGora N2 5

BdATh TEOPEMBl, CBA3EHHBIE ¢ 3aMEYaTENEHEIMK TOY-
KamMU TPeYrofsHUka: 0 OUCCEKTPUCE yrna M, Kak
CNEeAcTBWME, © MEPeceYeHMn BUCCEKTpUC  Tpe-
YrONbHWKE, O CEPegWHHOM NEePNeHaMKYNApe K oT-
Pe3ky W, KaK cnegcTewe, 0 NEPeceveHl CepeamH-
HbIX NEPNeHAMKYNAPOE K CTOPOHAM TPEYIONbHUKA;
0 MNEPeceyeHHn BLICOT TPEYroNsHUKA; HOpPMYIUpo-
BaTb ONPELEneHna OKPYXHOCTEN, BNNCAHHON B MHO-
FOYrONBHWK 1 ONWCAHHOW OKONO MHOTOYTONLHUKA;
HOPMYNMPOBATE U I0KA3LIBATE TROPEMBL 08 OKpyX-
HOCTW, BNUCAHHOA B TPEYTONBHUK, 0D OKPYKHOCTK,
OMMCAHHDIA OKOND TPEYrONbHWKA; O CBOWCTBE CTO-
POH ONWCEHHOTO YETLIPEXYrONbHMKE; O CBOWCTBE
YINOB  BAWCAHHOrD  YEThIPEXYrONbHWKA,  PELAETH

Acmemuueckoe eocnuma-
Hue:

CIIOCOOHOCTBIO K 3MOIIHO-
HAJIBHOMY U 3CTETHYCCKOMY
BOCIIPUATHIO MaTeMaTruue-
00BEKTOB,

CKHX 3a1a4,

peuleHnid,  paccyXIeHuil;
YMEHHIO BHETh MaTeMaTH-
YyecKHe 3aKOHOMEPHOCTU B

HCKYCCTBE.

Llennocmu nayumnozo no-
3HAHUA:

OpUEHTAalEN B JESATENbHO-
CTH Ha COBPEMEHHYIO CH-
CTEMy HAy4YHBIX MpPEICTaB-
JICHUH 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX pa3BUTHSA
YeNIoBeKa, IPUPOIBI U 00-
IIEeCTBa, IOHUMAHUEM Ma-
TEMaTUYECKOH HAayKH Kak
cepbl YemoBeYECKOH Jes-
TENBHOCTH, JTAloB €€ pas-
BUTHUA U 3HAYUMOCTH JIA
paBBI/ITI/IH HOUBUJIN3AIIUH,
OBJTAJICHUEM SI3BIKOM MaTe-
MaTUKH W MaTeMaTHYECKOU
KyJIbTypO# KaK CpeICTBOM

NO3HAaHW MUpa; OBJIAACHU-

€M HpOCTeﬁmHMH HaBbIKa-




Homep Konum- XapakTepuCcTUKa OCHOBHLIX BUOOB
napa- CopepxaHwe matepuana 4YecTBO NEATENBHOCTM YYEeHWKa
rpada 4acos (Ha ypoBHe y4ebHbIX [eRCTBMIA)
330341 Ha BLIYWCNEHWE, A0KA3aTENLCTBO W NOCTPO-
@HWE, CBA3AHHLIE C OKPYXHOCTBIO, BNMCAHHBIMW
W ONUCAHHBIMKM TPEYTONEHUKAMW W YeTRIPEXYrONEHW-
KaMW; WCCNefoBaTe CBOWCTBA KOHGMWrypauwid, CBf-
3aHHLIX C OKPYXHOCTLID, C NOMOLLBI KOMMLIOTEPHBIX
nporpamm
MoeTopenne. Pewenne 3apay 4
9 waace
lnaea IX. Bektopbl 8 DopMyNMpoOBaTE ONPEASNEHWA W WNNKCTREWPOBATL
NOHATUA BEKTOPA, 8ro OfIMHbI, KONWHEAPHBLIX W PaB-
1 Moxatve sexTopa 2 HbIX BEKTOPOB, MOTHMBMDOBATE BEEABHWE NOHATWA W
CnoXeHwe W EbMMTAHWE BEKTO- 3 OeWCTBMI, CEBAZAHHEIX C BEKTOPAMMW, COOTBETCTRYIO-
poB LUMMIK NPUMEPAMKY, OTHOCALLMMMUCA K UINYECKUM
3 YMHOXEHWE BEKTOPA Ha YMCNO. K] BEKTOPHLIM BENWHMHAM: NMPUMEHATL BEKTOPLI U A8A-
MpUMeHeHne BEKTOPOB K pe- CTBWA HAL HUMKW NPW PELLEHUW TEOMETPUHECKMK 3a-
WEHWIO 3aaay Aan
lnaea X. MeToa KoopauHaTt 10 OBLACHATE W WAMOCTPUPOBATE MOHATUA  NPAMO-
YrONEHOW CUCTEMBI KOODOMHAT, KOOPOMHAT TOMKW W
1 KoopanHate! BekTopa 2 KOOPOWHAT BEKTOPA; BLIBOOWTL W WCNONL30BATL NPW
2 MpocTeifwme 3apadm B KOOPAW- 2 pewenry 3anay GopMynbl KOOPOWHAT CePeaMHbl OT-
HaTax pPe3kda, ONWHB BEKTOPA, pacCcTOAHWS Mexoy OBYymMA
3 YPABHEHMA OKPYKHOCTH W NpA- 3 TOMKAMM, YPABHEHWA OKPYHKHOCTH M NPAMOR
MO
Pelienuve 3anaud 2
KoHTponeHan paGota N2 1 1
lnaea Xl. COOTHOLWIEHNA MEXAY CTOPO- 11 DopMyNMPOBATE M WNIOCTPMPOBATE  ONPELENeHuA
HaMU M yrnamn TpeyronbHuka. Cka- g“':)“'ci' 1';%5””“% Ta”';)i”coa "(')eKDpTE"HOreSCZ gmze
70 o ; BRIBOAWTE OCHOBHOE TPMIOHOMETpUYE-
LTl WL B LT LS AR CKDE TOXOECTBO W hopMyNbl NPUBEAEHNS; GOPMYIN-
1 CIHYC, KOCHHYC, TAHTEHC, Ko- 3 pPOBATh W AOKA3LIBATL TEOPEMbl CHHYCOB W KOCWHY-
TaHreHc yrna COB, MPWMEHATL WX NPW PELeHUU TPEeYronbHWKOE;
2 COOTHOWEHMAS 1ME f— 4 OGBACHATB, KaK MCNONB3YIOTCA TPUIOHOMETPMHECKWE
HAMY 1 YETEMM Tp;ﬂznbwfa opmynbl B aMepuTensHex paboTtax Ha MECTHOCTK,
hOPMYNMPOBaTE ONPefeneHna yra Mexay BekTopa-
3 CkansipHoe Npov3BeeHUe BEK- 2 MU 11 CKANAPHOTO NPOM3BEAEHWs BEKTOPOR; BLIBOAWTL
TOpoB opMyny CKanapHOro NPOW3BEAEHWA Yepes Koopam-
Pewenue sanas 1 HaTBl BEKTOPOB; GOPMYNMPOBaTE W OBOCHOBLIBATL
KoHTponeHan paGoTa N¢ 2 1 yTBEPXAEHe O CBOMCTBAX CKANAPHOrO NPOW3BEAe-
HWA; WCNONL3OBATE CKANAPHOE MPOW3BELEHWE BEK-
TOPOB NpW PELUEHMN 3a0a4
naea XIl. [ANMHA OKPYXHOCTH W nno- 12 GopMynMpoBaTe ONPefeneHWe NPaBWNbLHOMD MHO-
waas kpyra royronbHuKa; GopmMynMpoBaTe 1 NoKasbIBATH TEOPE-
Mbl 0 OKPYKHOCTAX, ONUCAHHOR OKONO NPABMNBHOTD
1 MpaBALHLIE MHOFOYIOALHIKN 4 MHOTOYIONEHMKA W BNWCAHHOR B HEro; BHIBOOMTE W
2 [viHa OKDYXHOGTI W MAOLLATD 4 WCMNoNL30BaTh GOPMYNLI ONS BLIMMCNEHWA NNOLWALM
Kpyra MPABUIEHOMO MHOTOYrOMLHWKA, €ro CTOPOHLI W pany-
YCE BINWCAHHOR OKPYXHOCTH, PELaTe 380841 Ha no-
Pewehns sanay 3 CTPOEHME NPABMIbHBIX MHOMOYTONBHIKOB; OB BACHATH
KoutponsHan paGota Ne 3 1 NOHATMA ONWHEL OKPYKHOGTM W NNOWAAM Kpyra;
BLIBOAMTL GOPMYNLI ONA BLIMUCNEHMA DNWHL OKDYH-
HOCTM W ANKWHBL AYrW, NAoWagy kpyra v nnowa-
AU KPYTOBOMO CEKTOPA, NPUMEHATE 3Tk (opmyns
np1 peLleHin 3anay
Mmaea Xlll. OevxeHns 8 OBLACHATL, 4TO Takoe OTOBpaXEeHWE NNOCKOCTH
Ha cebA W B KaKOM CMyYae OHO HA3LIBAETCH ABMME-
1 MownAtue Agixenna 3 HUEM MNOCKOCTH; OBBACHATL, 4TO Takoe ocesas
2 MNapannensHsiil NepeHac M no- 3 CUMMETPWA, UEHTPaNLHaA CUMMETPWA, Napanneénk-

BOpOT

HbI MEepeHoC U NOBOPOT; OBOCHOBLIBATL, 4TO 3TW

MH HMCCIIEI0BATEILCKON

JACATCIBbHOCTU.

QDusuueckoe eocnumanue,
dopmuposanue Kynomypol
300p06bA U IMOUUOHATIb-
HO20 Onazononyuua:

TOTOBHOCTBIO  NPUMEHSTh
MaTeMaTH4eCKUe 3HAHUSI B
HHTEpecax CBOEro 370po-
Bbs, BEACHHA 3/0pPOBOTO
o0Opaza Ku3HH (3I0pPOBOE
MUTaHue, COaTaHCHPOBAH-
HBI pPEXUM 3aHATHH U
OTIBIXa, peryispHas (u3u-
YyecKasi aKTUBHOCTE); cop-
MHUpPOBaHHOCTBIO  HaBbIKa
pediekcun, — TpU3HAHUEM
CBOETO IpaBa Ha OLIMOKY U
TaKoro e IpaBa JAPYyroro

YCJIOBCKA.
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)(apax‘repucmka OCHOBHBIX BWOOB
OeATEeNbHOCTW YYEHWKa
(Ha ypoBHe y4ebHbIX LERCTBWIA)

Pewenwe 3anay
KonTponeHan paGota NE 4
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omﬁpa»(ewn NNOCKOCTH HA cebs ABNAITCA NBUXE-
HUAMK, ODBACHATE, KAKOBA CBAZL MENXAY ABNKEHWA-
MU M HANOKEHWAMA, WNNKDCTPUPOBATE OCHOBHLIE
BWObl ABKEHWA, B TOM YMCNE C NOMOLLEK KOMMNBIO-
TEPHLIX MPOrpamm

fnaea XIV. HavaneHeie cBegeHus w3
cTepeomeTpun

1 MHOrorpaHHMKK
2 Tena v NOBEPXHOCTH BPALLEHWA

OBBACHATL, Y4TO TAKOE MHOMOMPaHHWE, €ro rpaHn, pé-
Bpa, BEPLWHBI, AWATOHANW, KaKOR MHOMOMPaHHWK Ha-
3bIBABTCH BhINYKNLIM, 4TO TAKOE H-YrofbHasn npuama,
e OCHOBaHWA, DOKOBLIE rpadk w GokoBhie pedpa,
Kakas npuaMa HaskiBAETCA NPAMOA W Kakam — wHa-
KAOHHOW, YTO TAKOE@ BLICOTA NPU3MBl, KAKAs Npuama
HA3LIBAETCA NApannenenvnencm | Kakoi napannene-
nunes, HaskiBaeTca NPAMOYIONLHLIM; GOPMYNMPOBaTL
1 0B0CHOBLIBATL YTEEDXKOEHWA O CBOWCTBE AMaroHa-
nein napannenenvnena M O Keagpate awaroHani
NPAMOYIOALHONO Napannenenunena; oBbACHATL, YTo
Takoe 0BbEM MHOMOMPAHHWKA; BEIBOAMTE (C NOMOLLBIO
npuHuna Kasanoepw) dopmyny ofbEma npamoy-
rONBHOMD Napannenenunena; oBbACHATE, KAKOH MHO-
FOrPaHHWK HASBIBAETCH NMPAMWACH, YTO TAKDE OCHO-
BaHMe, BeplIMHA, DoKoBeIE rpasw, Gokoewe pébpa u
BEICOTA NMPaMWOEl, Kakaa nupamuaa  HazkBaeTcs
NPaBUNEHOR, Y4TO TAKOE anodemMa NpasunsHoN nupa-
MUaBI, NPMBOAMTE thopmMyny oGbéma nupamuasl; 06b-
ACHATL, KaKog Tend Ha3clBagTca L||I'|J'IIPIH,!J.':)[;']MI YTO Ta-
KOE ero ocb, BLICOTA, OCHOBaHWA, pagwyc, Dokoeas
NOBEpXHOCTL, o0pazyiolwme, passepTka  GOKOBOW

NOBEPXHOCTH,  KAKUMW  OPMYNAMK  BEIDAXAKDTCA
06LEM 1 NNowaas BOKOBOHA NOBEPXHOCTH LIMAMHAPA;
0BLACHATL, KAKOE TENO HA3LIBAETCA KOHYCOM, 4TO
TAKOE r0 0Cb, BHICOTA, OCHOBaHwe, Bokosas no-
BEPXHOCTL, 0Dpasyiolwmne, paseépTka GOKOBOR no-
BEPXHOCTW, KAKMU HOPMYyNami BEIPAXATCA 00LEM
KOHyca M nnolans GOKOBOW noeepxHOCTH; oObAC-
HATE, Kakas NOBEPXHOCTL HAILIBAGTCH CHepoi W ka-
KDE TEeND Ha3bIBABTCH LLAPOM, 4TO Takoe pagwyc u
auametp cdepsl (Wwapa), kakuMin GopmMynami Beipa-
#aloTes obbEM Wapa W nnowane chepsl; u3obpa-
ATk W PACNO3HABATE HA PUCYHKAX NPW3MY, napan-
nenenunea, NUpamuay, WANWHAP, KOHYC, wap

06 akcMoMax nNaHMMeTPHM

MNoetopexue. Pelwlenne aapay

Jkonozuveckoe eocnuma-
Hue:

OpHUEHTAaIled Ha NpHMEHe-
HUE MaTeMaTHUYeCKUX 3Ha-
HUW [UIs pelleHus 3ajad B
obmacT COXPaHHOCTH
OKpYyXarole cpenpl, IJa-
HUPOBaHHUA MOCTYNKOB H
OLCHKH HMX BO3MOJXHBIX
TOCJICAICTBUI ISl OKpY»Ka-
OLed cpeabl; 0CO3HaAHHEM
rI100aJIbHOTO xapakTepa
9KOJIOTHYECKUX MpodIeM u

MyTeH UX peLICHHUS.

COI''TACOBAHO

[Iporokoun 3acenanus MO

yUHUTENIe MaTeMaTUKu, HHHOPMATHKU U (HU3UKH

OoT

PykoBoaurens MO

Ne 1

3amectuTens qupekTopa no Y MP




