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Pabovas mporpamma o MaTeMaTuke pa3paboTaHa B COOTBETCTBHH C TPEOOBaAHHUSIMU
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BATEIBHOTO CTAHAAPTA TPETHETO MOKOJICHHS
OCHOBHOTO 00111er0 00pa3oBaHus Ha OCHOBE JIOKyMEHTOB:
1. TIpuka3z Munob6puayku Poccum Ne 2870t 31.02.2021 «O06 yrBepx)aeHun
®enepanbHOT0 00pa30BaTEIHLHOTO CTAHAAPTA OCHOBHOM IIKOJIBIY;
2.
3. OcHoBHas 00pa3oBaTelIbHAS ITPOrPaMMa OCHOBHOTO 001IIero 00pa3oBaHus
3€HIMHCKOM CpeHEN HIKOJIBI.
4. BocnurarenpHas nporpaMmma 3€HI'MHCKON CpEHEN IIKOJIbI.
5. YcraB 3eHT'MHCKOM CpeHEN LIKOJIbI.
[IporpaMma KOHKPETHU3HUPYET COJEp)KaHHE IPEIMETHBIX TeM O00pa30BaTEIHLHOTO
CTaHJapTa U JaeT pacrlpeseiieHne YYeOHBIX YacoB IO pa3zienaM Kypca.

Mecto npeamMera B 0a3HMCHOM y‘leﬁHOM IJIaHe

Marepuainsl it pabodeii MporpaMMBbl COCTABIICHBI HA OCHOBE:

e (eaeparbHOrO KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa o01ero oopa3oBaHus,

¢ [IPUMEPHOH MPOTPAMMBI TI0O MaTeMaTHUKE OCHOBHOTO 001ero oOpa3oBaHusl,

e (enepanbHOTO  MepeyHs  Y4eOHHUKOB, PEKOMEHIOBAaHHBIX  MUWHHUCTEPCTBOM
obOpazoBanusi Poccuiickoit demepanui K HCIOIB30BAHUIO B 00pa30BaTEILHOM
nporecce B 00111e00pa3oBaTeNbHbIX YUPEKICHUSIX,

e ¢ y4eToM TpeOOBaHWH K OCHAICHUIO 00Pa30BaTEIILHOTO MPOIIECcCca B COOTBETCTBHU C
COJACPIKaHUEM HAIIOJIHCHUA y‘Ie6HI)IX OpeaAMETOB KOMIIOHCHTA TOCyaAapCTBECHHOI'O
cTaHgapTa 001ero oopa3oBaHusl,

® TEMaTHYECKOro IJIaHUPOBaHUS yueOHOTO MaTepuaa,

e 0a3ucHOTO y4yeOHOTO IIIaHa.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "MATEMATHKA"

[Ipeamer "T'eomeTpus” sBisieTcst pazaenom kypca "Marematuka". Pabodas mporpamma
no mnpeametry '"['eomerpuss" mns oOywarommxcs 9 KiaccoB pas3paboTaHa Ha OCHOBE
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIApTa OCHOBHOTO 0OIIero
oOpa3oBaHusi ¢ Yy4€TOM U COBPEMEHHBIX MHUPOBBIX TpEOOBAHUN, MNPEABABIAEMBIX K
MaTeMaTH4eCKOMY O0pa30BaHHIO, M TPAJUIMA POCCHICKOrO 00pa3oBaHUs, KOTOpHIE
o0ecreunBarOT OBJIA/ICHUE KIIIOUEBBHIMU KOMIIETECHIUSIMHU, COCTABJIAIOIIMMU OCHOBY JIJIst
HEMpPEephIBHOIO OO0pa30BaHMSI M CaMOPA3BUTHA, a TAKXKE LIEJOCTHOCTh OOMIEKYIbTYPHOTO,
JUYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS OOydaromuxcs. B mporpamme ydTeHbl uaen u
nonoxkenuss KoHuenmuu pa3BuUTHs MareMaTudeckoro ooOpaszoBanusi B Poccuiickoit
Oenepanuu. B snoxy uudposoit Tpanchopmaiuu Bcex chep uenoBeuecKon AeITeTbHOCTH
HEBO3MOXKHO  CTaThb  OOpa30BaHHBIM  COBPEMEHHBIM  4YeJIOBEKOM 0e3  0a3oBoi
MaTeMaTHYE€CKON MOJArOTOBKH. YK€ B IIKOJE MaTeMaTUKa CIY)KUT OMOPHBIM IPEIMETOM
JUIS M3YYEHUS CMEXHBIX IUCIUIUIMH, a TOCJ€ IIKOJbl pPeaJbHOW HEOO0XOAUMOCTHIO
CTAaHOBUTCSA  HEMpEphIBHOE OOpa3oBaHHMe, 4YTO TpeOyeT TMOJHOLIEHHON  0a30BOM
o0m1eo0pa3oBaTeIbHOM MOATOTOBKHM, B TOM YHUCJIE U MaTeMaTH4ecKoi. ITo 00yCIOBIEHO
T€M, 4YTO B HAllM JTHU pacTéT YWCIO Npodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJOTHYECKHX
obnactsx, U Jake B TyMaHUTapHbIX cepax. Takum o0pa3oM, Kpyr HIKOJLHUKOB, IS
KOTOPBIX MaTEMATHUKA MOKET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSETCA.

[IpakTHdeckas MoJIE3HOCTh MAaTEMAaTUKU OOYCIOBIIEHA TEM, YTO €€ MPEMETOM SIBIISIFOTCS
(dyHIaMEHTaJIbHBIE ~ CTPYKTYpPhl ~ HAIlIETO0  MHUpa: TMPOCTPAHCTBEHHBIE  (opMBl U
KOJIMYECTBEHHBIE OTHOUIEHUS! OT MPOCTEHIINX, YCBAaUBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE,
JI0 JOCTAaTOYHO CIJIOKHBIX, HEOOXOJAUMBIX JJISl PA3BUTHS HAYYHBIX U MPUKIAJAHBIX ujaeh. bes
KOHKPETHBIX MAaTeMaTH4YEeCKUX 3HAHWM 3aTPyAHEHO MOHUMAaHWE MPUHIIMIIOB YCTPOMCTBA U



HCII0JIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATUE M HHTEpIpeTalus pazHOoOOpa3HOU
COLIMANBHOM,  DKOHOMHYECKOH,  moimuTHYeckod  uHpopmammu,  ManodppeKTHBHA
[IOBCEIHEBHAsI IIPAKTHYECKasl JeATENbHOCTh. KaXJaoMy 4enoBEeKy B CBOEH IKU3HU
IIPUXOJUTCS BBIINOJIHATH PAacdy€Tbl U COCTABIATH AJNTOPUTMBI, HAaXOAUTb M IPUMEHATH
(opMyIbl, BIaJeTh NPAKTUICCKUMU IPUEMAMH T€OMETPHUECKUX U3MEPEHHI U IOCTPOCHHUH,
YUTaTh MH(POPMAIUIO, MPEICTABICHHYIO B BUAE TaONHWI, AMATpaMM U TPapHKOB, KUTh B
YCIIOBUSX HEOIPENEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep ClIyYalHbIX COOBITUH.

OpnHOBpeMEHHO C paclidpeHueM c¢ep NPUMEHEHUsS MaTeMaTUKM B COBPEMEHHOM
obOmiectBe BcE 0Oojee BaXHBIM CTAHOBUTCS MAaTEMAaTUYECKUH CTHJIb  MBIIUICHUS,
MPOSIBIIAIOIIMKCA B ONpPENENEHHBIX YMCTBEHHBIX HaBblkaxXx. B mpouecce wusyueHus
MaTeMaTHKU B apceHasl MPUEMOB U METOJOB MBIIIJIEHHS YEIOBEKA €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHIYKIMS M JAEAyKIMs, 00OOIIeHHe M KOHKpETH3allis, aHaliu3 U CHHTE3,
KjaccupuKanuss W  cucTeMaTusauus, abcTtparupoBaHue U aHamorus.  OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKJIIOUEHUH, PaBUiia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX  IOCTPOEHHH, CIOCOOCTBYIOT  BbIpaOOTKE yMeHus  (HopMynupoBaTh,
000CHOBBIBaTh U JOKa3bIBaTh CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MBIIIJICHHE.
Benymas ponb NpuHAANEKUT MaTeMaTHke W B (OPMHpPOBAHHM aITOPUTMUYECKOU
KOMITOHEHTHI MBIIIJIEHUSI M1 BOCIIUTAHUM YMEHHM JeWCTBOBAThH IO 33JaHHBIM aJlTOPUTMaM,
COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATh HOBbIE. B mpoiiecce pemenus 3agaqy —
OCHOBOIl y4eOHON JeATEJbHOCTH Ha YypOKax MaTeMaTHKd — pPa3BUBAIOTCA TaKxKe
TBOpUYECKas U MPHUKIAIHAS CTOPOHBI MBIIIICHUS.

OOyuyeHne mareMaTuke Ja€T BO3MOKHOCTh pa3BUBaTh Yy OOYYAIOIIUXCS TOYHYIO,
panMoHaNbHYI0 W WH(OOPMATHUBHYIO pedb, YMEHHWE OTOHWpaTh HaAWOOJee MOIXOIAIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TIpadUuecKue CpeiacTBa I BBIPDAKEHHs CYXICHUH U
HarJsIHOTO UX MPEICTAaBICHMSL.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
oO11ee 3HaKOMCTBO € METOJaMM NO3HAHUS JIEHCTBUTENILHOCTH, IPEICTABICHUE O IPEAMETE
U METOAAaX MaTeMaTUKH, UX OTIIMYUM OT METOJOB JPYrUX €CTECTBEHHBIX U T'YMaHUTapHBIX
HayK, 00 0COOCHHOCTSX NPUMEHEHHs MAaTEeMATUKU I PELICHHs] HAyYHBIX M MPUKIATHBIX
3ajay. Takum oOpa3oM, MaTeMarudyeckoe oOpa3oBaHHME BHOCUT CBOM BKIaa B
(dopmupoBaHue o01IeH KyIbTypbl YeJIOBEKA.

W3yueHne MaTeMaTHKU TakXe CHOCOOCTBYET 3CTETUUYECKOMY BOCHHMTAHHUIO YEJIOBEKa,
IIOHMMAHUIO KpacoTbl W M3SILECTBA MAaTEeMAaTHUYECKUX PACCYXKICHUH, BOCHPUATHUIO
reoMeTpUYecKuX (POpM, YCBOCHUIO HJIed CUMMETPHH.

HEJIX U3YUYEHHUSA YYEBHOI'O KYPCA "IT'EOMETPUA"

«MaremaTuKy yKe 3aTéM y4uTb HaJ0, YTO OHa yM B MHOPSAJOK MPUBOJUTY, — IHUCAI
BEJIMKUI pycckuil yueHbld Muxaun BacunbeBuu JIoMmoHOCOB. I B 3TOM COCTOMT OJlHA W3
IBYX 1iefiell 0OyueHUs] TeOMETPUN KaK COCTaBHOW YacTHU MaTeMAaTUKH B IIKOJIe. DTOW LenH
COOTBETCTBYET JOKa3aTesibHas JIMHUS MpenojaBaHus reoMerpuu. Cienys npeactaBieHHON
pabodeil mporpamme, HaYMHas C CEABMOTO Kilacca Ha YpOKaxX T'€OMETpPHH O0O0ydaromuucs
YUUTCS TPOBOJUTH JOKA3ATEJIBbHBIE PACCYXKIACHUSA, CTPOUTH JIOTMYECKUE YMO3AKIIOUCHUS,
JIOKA3bIBATh MCTUHHBIE YTBEPKJICHUS U CTPOUTH KOHTP NPUMEPHI K JOKHBIM, IPOBOJUTH
paccyXJeHUs OT «IPOTHBHOTO», OTJIMYaTh CBOWCTBA OT MPU3HAKOB, (HOPMYTUPOBATH
oOpaTHbIE YTBEPKJIEHHUS. YUEHUK, OBJIAJIEBIINI HCKYCCTBOM PacCyXaTh, OyAeT MPUMEHSIThH
€ro 1 B OKPYKaroLIen )KU3HHU.

Kax nucan reomerp u nenaror Urops ®enoposuy Lllapeiruy, «1roapsMu, IOHUMAOIIMMH,
YTO TAKO€ J0KA3aTeJIbCTBO, TPYAHO U JAXE€ HEBO3MOXHO MaHUITYJIMpOBaTh». M B 3TOM
COCTOUT BAXHOE BOCIMUTATEIBHOE 3HAYEHUE M3YUYECHUS T'€OMETPHUM, IPHUCYIIEE HMEHHO
OTEYECTBEHHOM MaTeMaTU4YecKOM IKoje. Bmecre ¢ TeM aBTOpbl  NpOrpaMMbl
MPEIOCTEPEraroT YUUTENsl OT M3JHIIHETO GopMain3Ma, OCOOCHHO B OTHOIICHWW Haudal U
ocHOBaHUHM reomeTpun. Ppaniy3ckuii matematuk JKan JlbegOHHE MO 3TOMY MOBOIY



BBICKa3alicsi Tak: «UTo KacaeTrcss AEMUKATHON MpOOJEeMBl BBEACHUS «aKCHOM», TO MHE
Ka)KETCsl, YTO Ha MEPBBIX MOpaxX HYKHO BOOoOIe n3berarb MPOM3HOCUTH caMo 3TO ¢ioBo. C
JIPYyroM K€ CTOPOHBI, HE CIEAYET YIYCKaTh HM OJHOM BO3MO>KHOCTH JaBaTh IMPUMEPHI
JIOTUYECKUX 3aKIFOUEHUH, KOTOPhIE KyJaa B OOJBIIEH Mepe, ueM Haes aKCUOM, SIBIISIFOTCS
HWCTUHHBIMHU U €IMHCTBEHHBIMH JABUTATEISIMH MATEMATUYECKOTO MbILIJIEHUS.

BTopoii nenpro n3ydeHusi reOMETPUHU SBIISIETCSA MCIIOJIb30BAaHUE €€ KAK MHCTPYMEHTA NPU
PELICHNU KaK MATEMAaTUYECKUX, TAK U MPAKTUYECKHUX 3aJ]1ay, BCTPEYAIOIIMXCS B pEabHOM
*u3HA. OKOHUMBIIUN KypC T€OMETPUH IIKOJBHUK JOJDKEH OBITh B COCTOSIHHH OTIPEICIIUTH
reOMETPHYCCKYI0 (HUTypy, OmucaTh CJIOBAMH JAHHBIA YEPTEX WM PHUCYHOK, HAWTH
IJIOLIA/1b 3€MEJIBHOTO Y4acTKa, pacCuuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO Kadess
wi TpeOyeMble pa3Mepbl Tapaxka Ui aBTOMOOWII. JTOMY COOTBETCTBYET BTOpasi,
BBIUHCIIUTENbHASA JIMHUS B U3YYEHUM T€OMETPUM B IIKOJe. [[aHHas mpakTU4ecKasl JTUHUS
SIBJISIETCS HE MEHee BakHOM, ueM mepBas. Emé [lnaron mpeanuceiBai, 4ToObl «TpakiaHe
[IpexpacHoro ropoja HM B KOEM CiIy4ae HE OCTaBIIJIM I€OMETPHIO, BEIb HEMAJIOBAKHO
Jake moboyHoe e€ MPUMEHEHUE — B BOEHHOM JIeJie J1a, BIPOYEM, U BO BCEX HayKax — JJIs
JYYIIEro UX YCBOCHHMs: Mbl BEIb 3HAeM, Kakasi OeCKOHEUHas pa3HUIlA CYIIECTBYET MEXKITY
YEJIOBEKOM TNPUYACTHBIM K TE€OMETPUM W HENpUYacTHbIM». I 3TOro y4yurento
pPEKOMEHIyeTCsl TOAOUpaTh 3a/ladi MPAKTUYECKOTO XapaKTepa I pacCMaTPUBAEMBIX TEM,
YYUTh J€T€d CTPOUTh MATEMaTUYECKUE MOJCIIH pEabHbIX KU3HEHHBIX CHUTYAIUH,
MPOBOJIUTh BBIYMCIIEHUS W OLEHUBATh aJEKBAaTHOCTh IMOJYYEHHOTO pe3yibrara. Kpaiine
BOXHO TOMYEPKUBATH CBSI3W TE€OMETPUHM C JIPYTUMHU MpPEIMETaMH, MOTHUBUPOBATh
WCIIOJIb30BaTh OMPENEICHUSI TEOMETPUYECKUX (UTyp W TIOHSATHH, JIEMOHCTPUPOBATH
MIPUMEHEHHE TIOJIYYCHHBIX YMEHUN B (PM3UKE U TEXHUKE. DTHU CBSI3U HauOoJee SIPKO BHUJIHBI
B TeMax «Bekrtopb», «TpuroHomerpruueckue COOTHOLIEHUS», «MeTox KoopauHaT» u
«Teopema ITudaropar.

Ha ocnoBanum TpeGoBaHuii ['ocymapcTBEHHOTO OOpa30BATENBHOTO CTAaHJIAPTa B
COJIEp’)KaHUU  TpPEINojaraeTcs  peaju3oBaTh  aKTyalbHblE B HAcTosIlee  Bpems
KOMITETEHTHOCTHBIN, JINYHOCTHO OPUEHTHPOBAHHBIN, NEATEIbHOCTHBIN MOAXO/bI, KOTOPhIE
ONIPENEIISIOT 3a0auu 00y4eHus .

» TIpofo/mKUTh OBJIAJCHUE CHCTEMOM TIE€OMETPHUYECKHX 3HAHUH UM YMCHHIA,
HEOOXOUMBIX JJIsi TPUMEHEHHUS B MPAKTUYECKOW JEsTeNbHOCTH, HN3YyYEHHS
CMEXHBIX TUCIHUILINH, POIOJDKEHUS 00pa30BaHUs.

» [IpoIOmKUTh HMHTEIUICKTYaJIbHOE DPa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH,
HEOOXOJIMMBIX YEJNOBEKY Uil TOJHOLIEHHOW >KM3HM B COBPEMEHHOM OOILECTBE;
SICHOCTH M TOYHOCTH MBICITH, KPUTUYHOCTU MBIIUICHUS, UHTYUIUH, JOTHYECKOTO
MBIILJICHHUS, 9JEMEHTOB  aJrOPUTMUYECKOW  KYIbTYpbl, MPOCTPAHCTBEHHBIX
MIPEICTaBICHHM, CIOCOOHOCTHU K TPEOA0ICHHUIO TPYTHOCTEH;

> (DOpMI/IpOBaTb MpeaACTaBJICHHUA 00 nacax Hu METOoAAaX MATCMAaTHKKM  KakK
YHUBCPCAJIIBHOI'O sA3bIKa HAYKHW W TCEXHUKHU, CPCACTBA MOACIUPOBAHHSA SIBICHUM M
IIpoLeCCOB;

» BocnurteiBaTth KYJIbTYpPY JHWYHOCTH, OTHOIICHHC K TI'COMETpHUU KaK K 4YaCTUu
O6H.[€“I€J'IOB6LICCKOI\/‘I KYJbTYpbl, IOHUMAHUC 3HAYUMOCTU TI'€OMCTPUU IJII HAYYHO-
TECXHUYCCKOT'O ITporpecca.

Kypc panmoHaibHO COYETAET JIOTUYECKYIO CTPOTOCTh U T€OMETPUUECKYIO HATJIAHOCTb.
VYBenuuuBaeTcs TEOpPETHYECKas 3HA4YMMOCTh M3y4yaeMOro MaTepuaia, PpacLIMpsSroTCs
BHYTPEHHHUE JIOTUYECKHE CBSA3HM Kypca, MOBBIIIACTCS POJIb JEYKIUHU, CTeNEeHb a0CTpaKkIuu
U3y4aeMOro Marepuaia. Yyalmuecs JOJDKHBI — OBJIAJETh I[PUEMAMHM  aHAJIUTHUKO-
CUHTETHUYECKON JI€ATENbHOCTM TIPU JOKA3aTEIbCTBE TEOPEM M  pEIICHWH 3aJad.
CucremaTtnueckoe U3y4eHHEe Kypca IO03BOJIUT HayaTh paboTy mo (OpMHPOBAHHUIO
NPEJCTaBICHUN Y4YalllUXCsd O CTPOCHUH MaTeMaTHYecKOW Teopuu, OOeCleyuT pa3BUTHE



JIOTUYCCKOTO MBINIJICHUA YYalllUuXCA. 3noxenne MaTcpuralia XapakKTCpru3yeTCda IMMOCTOAHHBIM
OGpElHleHI/IeM K HarjigaHoCTH, HCIOJIb30BAHUEM PHCYHKOB H ‘-ICpTG)KCfI Ha BCCX JTallax
oOy4yeHHs M pa3BUTHEM IeOMETPUYECKOW MHTYMIIMH Ha 3TOW ocHoBe. LlenenampasienHoe
oOpaiieHHe K TpUMepaM €3 TPAKTHKH Pa3BHBACT YMEHHS Y4YalIUXCS BBIWICHATH
TrCOMETPHUUCCKUC q)aKTBI, (1)0pr1 u OTHONLICHUA B npeamMeTax u SABJICHUAX
I[GﬁCTBI/ITCJIBHOCTPI, HCIIOJIB30BAaTh A3bIK T'COMCTPUHN JJIA UX OITMCAaHU.

B kypce reomerpun 9-ro xiacca dopmupyercst nmoustTue Bekropa. Ocoboe BHUMaHUE
YACISICTCS BBIIIOJIHCHUIO OIEpalliii HaJl BEKTOpaMH B FeoMeTpHueckoil dopme. Yuamuecs
JOTIOJTHSIFOT 3HAHUS O TPEYroJIbHUKAaX CBEJACHHSIMH O METOJAaX BBIYHUCICHHS 3JIEMEHTOB
IIPOM3BOJILHBIX TPEYrOJIbBHMKAX, OCHOBAHHBIX HAa TEOpeMaX CHHYCOB M KOCHHYCOB. JlaroTcs
CUCTEeMAaTH3UPOBAHHBIC CBEJCHHSI O WPABWIBHBIX MHOTOYTOJBHHKAX, 00 OKPYKHOCTH,
BIIMCAaHHOW B TIPaBUJIbHBII MHOTOYrOJIBHUK M omnucaHHoi. (Ocoboe MecTo 3aHuMaeT
pelieHne 3a/1a4 Ha IpuMeHeHue Gpopmyd. JlatoTces mepBbie 3HAHUS O IBIKEHUH, TIOBOPOTE U
nmapajienbHoM reperoce. Cepbe3Hoe BHHMaHHE yaeiaseTcs (HOPMHPOBAHUIO YMEHHI
paccykaarh, JenaTh TPOCTHIE JOKa3aTeIbCTBA, J1aBaTh OOOCHOBAHHS BBITIOJTHIEMBIX
nerctBuid. [lapannenpbHO 3aKIaabIBAIOTCA OCHOBBI JUJISI U3YYEHHS] CUCTEMATUYECKUX KYpPCOB
CTepeoMeTpuH, GU3NKH, XUMUHU U JIPYTHX CMEKHBIX ITPEIMETOB.

KonTposnbHble paOoThl HampaBieHbl Ha MPOBEPKY YpPOBHSA 0a30BOW MOATOTOBKH
yyaluxcs, a Takke Ha aud@epeHIupoBaHHYIO NPOBEPKY BiaaeHUs (QopManbHO-
OTepaTUBHBIM MAaTEMaTHYECKUM allapaToM, CIHOCOOHOCTh K MHTErpalud 3HAaHUN IO
OCHOBHBIM T€MaM Kypca.

[IpomMexXyTOUHBIH KOHTPOJIb 3HAHMM OCYIIECTBISETCS C€ TOMOIIBIO IPOBEPOYHBIX
CaMOCTOSTENIbHBIX padoT, AIEKTPOHHOTO TECTUPOBAHMS, IPAKTUYECKUX PAOOT.

Ha u3zyuenne reomerpun B 9 kiacce oTBeIeHO 68 4acoB B rojl, UTO COOTBETCTBYET 2
yacaM B HeJlento. Yackl B34ThI U3 PeiepaaTbHOr0 KOMIIOHEHTA.
JIyig ydarmuxcsi HoAroTaBIMBAETCs MaTepual Uit padoThl C yUI€TOM X BO3MOKHOCTEH
(momoTHUTENbHBIC KAPTOUKH, AU GEpESHIIMPOBAHHOE JOMAIITHEE 3aJaHKe U JIp.), IS
BBITIOJIHEHUS] KOHTPOJILHBIX paboT pa3padaTsiBaeTcs 2-3 BapHaHTa Pa3inyHOTO YPOBHS
CIIOHOCTH, 33/IaHUS K YCTHOMY 3a4eTy, TECTHI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJJMETA

I eomempus — OIUH U3 BaKHEHIINX KOMIIOHEHTOB MaTEMaTHYECKOI'O 06pa30BaH1/1>1,
H606XOHHMBIﬁ JJIs1 HpI/IO6peTCHHH KOHKPCTHBIX 3HAHUM O IMPOCTPAHCTBE U IIPAKTUYCCKH
3HAa4YUMBbIX YMCHHﬁ, (1)OpMI/IpOBaHI/I${ SI3pIKA OIMCAHMSI OOBEKTOB OKpYXKXaroumero mMupa, st
Pa3sBUTHUSA ITPOCTPAHCTBCHHOI'O B006pa)KCHI/I${ U MHTYUIIUH, MaTeMaTHYECKON KYyJIbTYpPbI, AJId
ICTECTUYCCKOTO BOCIHUTAHHUA YYalllUXCs. I/IsyquI/Ie reoMCeTprur BHOCHUT BKJIaJl B PAa3BUTHUC
JJOTHYCCKOI'O MBIIIJICHH, B (1)OpMI/IpOBaHI/Ie IIOHATHA JOKAa3aTCIIbCTBA.

Takum o00pa3oM, B XOJ€ OCBOEHHUS COJAEp)KaHMs Kypca ydalludecs MOJIy4aroT
BO3MO’KHOCTh Pa3BUTh IMPOCTPAHCTBEHHBIE MPEICTaBICHUS M U300pa3UTEIbHbIE YMEHUS,
OCBOUTb OCHOBHBIE (DaKThl M METOJbl IUIAHUMETPUHU, TMO3HAKOMUTHCS € MPOCTEHIIUMU
¢burypamu 1 ux cBoicTBamMu.

B xoxe mpenopaBaHusi reomerpun B 9 kiacce, paboTel Haja (opMUpOBaHHEM Y
yJaluxcs NepedrciIeHHbIX B IporpaMMe 3HaHWH M YMEHHUH clieyeT oOpalaTh BHUMaHUE
Ha TO, 4TOObl OHM OBJIAJIEBAIM YMEHHSIMM OOIIey4eOHOTo XapakTepa, pasHOOOpa3HBIMHU
crioco0amu IesITeIbHOCTH, TPUOOPETaU OIIBIT:

> IUIaHUPOBAHUA W OCYHICCTBJICHUSA aJIT OpHTMH‘-ICCKOﬁ ACATCIBHOCTH, BBIIIOJIHCHHUA
3aIaHHbIX U KOHCTPYUPOBAHHA HOBBIX AJITOPUTMOB;



> OBJIaaACBaJIn nmpueMamMu aHAJIUTHUKO-CUHTECTUYECKOM JACATCIBHOCTHU npu
A0Ka3aTCJIbCTBC TCOPHUU U PCIICHUMA 3a/1a4,

» IIeJICHaIIPaBICHHO OOpallaIMCh K IpUMEpaM M3 MPAKTHKH, YTO PAa3BUBACT YMEHHSA
y4aluxcs BBIWICHATh TeOMeTpHuecKie (PakThl, HOPMBI U OTHOLICHUS B MPEIMETax
U SBJICHUAX JECHCTBUTEIBHOCTH, UCIIOIb30BAIN S3bIK T€OMETPUU I UX OIMCAHUS,
mprOOpeTa  ONBIT UCCIEIOBATEIBCKON ACATEIBHOCTH, Pa3BUTHUS UICH, TPOBEACHUS
HKCTIIEPUMEHTOB, 0000IICHHS, TIOCTAHOBKU M (POPMYITHPOBAHHS HOBBIX 337a4;

» SICHOTO, TOYHOTO, TPAMOTHOTO HM3JI0)KEHUSI CBOMIX MBICIICH B YCTHOUW M MHCHMEHHOM
peuu; TMPOBENEHUS JOKA3aTENbHBIX PACCYXICHUW, apTryMEHTAIlMi, BBIIBHKECHUS
TUTIOTE3 U UX 00OOCHOBAHUS; MOUCKA, CHCTEMAaTU3AIMH, aHalu3a U Kiaccuukanuu
nH(pOpMallUY, HCIOJB30BAHUS Pa3HOOOpA3HbIX HMHQPOPMAIIMOHHBIX HCTOYHUKOB,
BKJIIOYAsT y4EOHYIO M CIPABOYHYIO JIUTEPATYpPY, COBpPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTHH.

Kypc panmoHanbHO coyeTaeT JOTMYECKYyl0 CTPOTOCTb U T€OMETPUYECKYIO
HarJIiJHOCTh. YBEJIMYMBAETCS TEOpEeTHUYeCKas 3HAYUMOCTh H3Y4aeMOro MaTepuala,
PacCIupAOTCA BHYTPECHHUEC JIOTUUCCKUE CBA3U KypCa, TOBBIIACTCA POJib ACAYKIINHU, CTCIICHD
abCcTpakIMy MU3y4yaeMoro mMarepuaia. Yuamiuecs JOJKHbI OBJIAJIETh MPUEMaMH aHAJIUTHUKO-
CUHTETUYECKON JIeATeNbHOCTH TMpU JOKa3aTeIbCTBE TEOPEM M pEIIeHUH 3ajad.
Cucrematnueckoe U3y4yeHue Kypca MO3BOJIMUT HauyaTh paboTy 1o (HopMHpPOBAHUIO
MPEACTABICHUHM, yJalluXcs O CTPOCHUHM MaTeMaTHYECKOW TEOpHUH, OOECIEUHT pa3BUTHE
JIOTHYCCKOTO MBIIIJICHUA YYalluXCA. W3noxenne MaTcpuraia XapakKTCpu3yeTCs MMOCTOSIHHBIM
O6paHleHI/IeM K HarJIdIaHOCTH, HCIIOJIB30BaHWEM PHCYHKOB U '—ICpT@)KCfI Ha BCEX IJTallax
00y4YeHHSI M pa3BUTHEM T'€OMETPUUYECKOW WHTYWUIIMM Ha 3TOi ocHoBe. lleneHampaBieHHOE
oOpallleHne K TMpuUMepaM M3 TMPAKTUKU pPa3BUBAET YMEHHMsS, YyYalllUXCsl BBIWICHATH
reoMerpuueckue  (akTbl, (GOpPMBI U  OTHOLIEHUS B MpeaIMeTax U  SBICHUSIX
NeNUCTBUTENBLHOCTH, UCTIOIB30BATH SI3bIK T€OMETPUU JIJIS1 X OTHMCAHUS.



COAEPKAHUE KYPCA 'EOMETPHUHU 7-9 kaaccos.

Harasianasi reomerpus. Harnsiinele mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (HUrypax: KyoO,
napajyiesienunes, NOpu3Ma, nOupaMuaa, Imap, chepa, KoHyc, mwiMHAp. M300paxeHnue
npocTpaHCTBeHHBIX (uryp. Ilpumepsr cedenuit. Muororpannuku. [IpaBuiibHBIE MHOTOTPAHHUKH.
[Ipumeps! pa3BEPTOK MHOIOTPaHHUKOB, IIMJIMHIPA U KOHYCA.

[Tonsitre 00bEéMa; equHUIIBI 00BEMA. OOBEM MTPAMOYTOIBHOTO TIapaJuIeNieuIe a, Kyoa.

I'eomerpuueckue ¢gurypsnl. Ilpsveie n yrisl. Touka, npsmas, miockoctb. OTpe3ok, Jyd.
VYron. Bunel yrinos. BepTukaiibHble 1 CMEXHBIE yIiibl. buccekTpuca yria.

[lapannensHble U nepecekaromuecs npsimblie. llepneHaukymsipHble mnpsiMble. TeopeMbl 0
MapajuIeIbHOCT ¥ MNEPHEeHIUKYIAPHOCTU MNpsAMbIX. [lepneHaukynsp M HakJIOHHas K MPSAMOM.
CepenMHHBIN NEpIEHAUKYISIP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOMCTBA OMCCEKTPUCHI YIila U CEPETMHHOrO MEePIIEHINKYIspa
K OTpE3KY.

TpeyronbHuk. BpicoTa, Menuana, OHCCeKTpuca, CpeIHssl JIMHUA  TPEYroJbHHKA.
PaBHOOe/IpeHHbIE W PAaBHOCTOPOHHUE TPEYroJIbHUKHM; CBOMCTBA M MPU3HAKM pPaBHOOEAPEHHOTO
TpeyroiapHuka. [IpusHaku paBeHcTBa TpeyrojpHUKOB. HepaBeHcTBO TpeyrosibHHKa. COOTHOIIEHUS
MEX1y CTOPOHAMU U YrjaMH TPeyroJibHUKa.

Cymma yrioB TpeyrosibHHKa. BHemHue yrisl TpeyrojpHuka. Teopema @aineca. Ilomobue
TpeyroiapHUKOB. [Ipu3naku nonoOust tpeyronbHukoB. Teopema Ilugaropa. Cunyc, KOCHHYC, TaHT€HC,
KOTaHT'€HC OCTPOro yrila MpsIMOYroJbHOTO TpeyrosbHuka W yrioB ot 0 mo 180°; mpuBeaeHue k
octpomy yriy. Pemenue npsAMOYrojabHbBIX TpeyrojdbHUKOB. (OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCTBO. POPMYIIBI, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJHOTO M TOTO K€ yrija.
Pemenune TpeyrosbHUKOB: TeOopeMa KOCHHYCOB M TEOpeMa CHHYCOB. 3aMeyaTellbHble TOYKU
TPEYroJbHUKA.

UYetbipexyronbpHuk. [lapannenorpamMm, ero cBoiicTBa U mpu3Haku. [IpsMOyroiapHHK, KBaapar,
poMO, uX CBOMCTBa U MpU3HAKU. Tparnenus, CpeaHsst TUHUS Tparenuu.

MHoroyronapHuK. Bbimykiable MHOTOyroJbHUKA. CymMma yrioB BbIIYKJIOIO MHOTOYTOJIbHHKA.
[IpaBUIIBHBIE MHOTOYT'OJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopna. Cektop, cermeHT. LleHTpanbHbIi yroJi, BIUCAHHBIN yrod,
BEJINYMHA BIMCAHHOTO yria. B3auMHoe pacrnosiokeHne NpsiMOM M OKPYKHOCTH, JBYX OKPYXHOCTEH.
KacarenbHast 1 cexkyiias K OKpYXHOCTH, UX CBOMCTBA. BIiMCaHHbIE M ONHMCAHHBIE MHOTOYI'OJIBHUKH.
OKpyXHOCTb, BIIMCAHHAas B TPEYTOJbHUK, U OKPYKHOCTb, OIHMCAHHAs OKOJO TPEYrOJbHHUKA.
Bnucanubie 1 onrcaHHbIE OKPYKHOCTH IIPaBUIBHOTO MHOTOYTI'OJIbHUKA.

I'eomerpuueckue npeoOpazoBanus. llonarue o paBeHctBe ¢uryp. Ilonstue o nBHKEHUU:
oceBas U IIEHTpaJIbHAasi CUMMETPUH, MapaJljIesIbHbIN nepeHoc, noBopoT. [lonstue o nogoduu duryp u
TOMOTETHH.

[TocTpoenust ¢ MOMOILIbIO LUPKYJIS U JUHEWKU. OCHOBHBIE 33/1a4ud HA IOCTPOECHUE: JIEJICHUE
OTpe3Ka IMOI0JIaM; IOCTPOCHHUE YIJia, PaBHOTO JaHHOMY; IOCTPOCHHE TPEYroJabHUKA IO TPEM
CTOpPOHAM; IOCTPOCHHE MEPIEHIUKYIIApa K IPSIMON; TOCTPOCHUE OMCCEKTPHUCHI YTiia; IeJICHHE OTpe3Ka
Ha 71 pPaBHBIX YaCTEH.

Pemienne 3amau Ha BBIUMCIIEHUE, TOKA3aTEIbCTBO M MOCTPOECHUE C UCIIOJIB30BAHUEM CBOMCTB
U3YyUYEHHBIX (QUryp.

H3mepenne reoMerpuyeckux BeJu4YHH. /inHa oTpeska. PaccTosiHue OT TOYKHM 10 IPSIMOM.
PaccrostHue Mexay nmapajienbHbIMU IPSIMBIMU.

IlepumeTp MHOTOYrOJIbHHKA.

JUIMHa OKPY>KHOCTH, YUCJIO; AJIMHA IyTH OKPYKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBME MEKIY BEIWYMHON LIEHTPAJIBHOTO YIJla U JUIMHOW Jyra
OKPYKHOCTH.

[onsiTue mnomaau miockux ¢puryp. PaBHococTtaBieHHble 1 paBHOBenuKue ¢urypsl. [Tnomans
npsaMoyronbHuka. Ilmomanun  mapamienorpaMma, TpeyroJbHMKa M Tpaneuuu. Ilnomane
MHoOroyroJisHuKa. [Inomans kpyra u miomaap cekropa. COOTHOLIEHHE MEXTy TUIOIAASIMU MOI00HBIX

¢buryp.



Pemienue 3a1a4 Ha BBIYMCIICHHUE U JOKA3aTEIbCTBO C MCIOJIB30BAHUEM M3YUYEHHBIX (HOPMYII.

Koopaunartbl. YpasHenue npsmoiu. Koopaunatel cepenussl oTpe3ka. @opmyina pacCTOSHUS
MEXAY IBYMSI TOUKAMH IIJIOCKOCTHU. Y PaBHEHHE OKPYKHOCTH.

Bekrtopbl. Jlniuna (Moayns) BekTopa. PaBeHcTBo BekTOpoB. KosummHeapHbie BEKTOpHI.
Koopaunarsl BekTOpa. YMHOXKEHHE BEKTOpAa HA YUCIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa IO
JIBYM HEKOJUIMHEApHBIM BeKTopaM. CKallsipHOE IPOU3BEAECHNE BEKTOPOB.

TeopeTuko-MHOXKeCTBeHHbIEe TMOHATHUS. MHOXECTBO, D3JEMEHT MHOXECTBAa. 3aJlaHue
MHOXECTB  IIEPEUMCICHUEM DJJIEMEHTOB, XapaKTepUCTUYECKUM CBOWCTBOM. llonMHOXkecTBO.
OObenrHeHNe U epeceyeHre MHOXKECTB.

JueMeHTHI Joruku. Onpenenenue. AKCUOMBI U TeopeMbl. J[okazarenbcTBO. JloKa3zaTeabCcTBO
oT npotuBHOTO. TeopeMa, oOparHas JaHHOU. [Ipumep U KOHTpIIpUMED.

[ToHsiTHE O PABHOCUIIBHOCTH, CJI€I0BAaHNH, YIOTPEOICHHE IOTUYECKUX CBA30K eciu ..., mo ..., 8
MOM U MOJILKO 8 MOM ClIyyae, JJOTUIECKUE CBA3KU U, UIU.

I'eomerpusi B ucropuyeckom paszputun. Ot 3emiuemepus k reomerpuu. ITudarop u ero
mkona. @anec. Apxumen. IloctpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuceknus yria.
KBanparypa kpyra. YnBoenue kyba. Mcrtopus umcna. 3onotoe ceuenue. «Hauanma» Epxmmpa. JI.
Oiinep. H. U. JlobaueBckuii. icTopus nsaroro mnocrysnara.

N300perenne MeToa KOOPAMHAT, MO3BOJISIONIETO MEPEBOJIUTh I€OMETPUUECKHE OOBEKTHI Ha
s3bIK anreOpsl. P. Jlexkapt u [1. ®epma. [Ipumeps! pa3nudHbIX CUCTEM KOOPAWHAT Ha MIOCKOCTH.

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS KYPCA TEOMETPHUHU B 7-9 KJIACCAX.
[Tporpamma oOecrieyuBaeT OCTIDKEHHUE CIETYIONINX PE3yabTaTOB OCBOCHHS 00pa30BaTeIbHON
MPOTrpaMMbI OCHOBHOTO 00IIIeT0 00pa30BaHUs:

JInyHOCTHBIE pPe3yabTAaThl OTPAKAIOT, B TOM YHcJe B YACTH:
1.I1aTprOTHYECKOrO BOCIIUTAHHUS:

MPOSIBJICHUEM WHTEpEca K MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKU, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSIM POCCHUICKMX MAaTEMAaTHUKOB  POCCUMCKONM MaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3THX JOCTH)KCHUH B IPYrUX HayKax W MPUKIAIHBIX chepax.

2.I'pakTaHCKOTO BOCITUTAHUS U HPABCTBEHHOTO BOCITUTAHUS JIETEH HA OCHOBE POCCUICKUX
TPAAUITMOHHBIX IEHHOCTEH:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00A3aHHOCTEN rpaskJaHIHA U pealln3allii ero Ipas, IPeICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SABICHUI, IPOLIEIYD
IpaXKJaHCKOTO 001ecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTBHIO K OOCYKICHUIO ITHYECKUX
po0ieM, CBSI3aHHbBIX C MTPAKTUUYECKUM

IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHUECM BAKHOCTH MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B
ACATCIbHOCTH y‘IéHOFO.

3.IMonynsipusanuu HaydHbIX 3HaHUN cpeau aered (LleHHoCTH HayYHOTO MO3HAHMUS):

OpHeHTaHHeﬁ B JACATCIBHOCTHU HAa COBPECMCHHYIO CUCTCMY HAYUHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHA YCIOBCKA, IMIPUPOJAbI U O6HleCTBa, MMOHUMaHHUEM MaTeMaTHYEeCKOM HAayKHn
KakK C(l)epLI YeJI0OBEYECKOM ACATCIIbHOCTH, OTAIlOB eé Pa3BUTHA U 3BHAYUMOCTHU IJId pa3BUTHUS
OUBUIIN3alliH,; OBJIAJCHUECM A3bIKOM MAaTCMATUKHU U MaTeMaTHIECKOH Kyn]':;TypOfI KakK CpCACTBOM
MO3HAHUA MHUpPa; OBJIAZICHUCM HpOCTeﬁHlI/IMI/I HaBBIKAMHM HCCJIEI0BATEIBCKOMN AeSITEeIbHOCTH.

4.®Du3n4ecKoro BOCIUTAHUSA U (POPMUPOBAHUS KYJIbTYPhI 3J0POBbS

TOTOBHOCTBIO IPUMCHATH MATCMATUYCCKUC 3HAHUA B UHTCPLCCAX



CBOETO 3/I0POBBS, BEACHUs 3/10pOBOro 00pa3a KU3HHU (310pOBOE MUTAaHKE, COATaHCUPOBAHHBIN PEKUM
3aHATUH U OTIBIXA, PErylsipHas (pu3ndecKas akTUBHOCTD); C(hOPMUPOBAHHOCTHIO HAaBbIKa peQIIeKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOT'0 K€ TpaBa JPyroro 4eioBeKa.

5. TpynoBoro BocnuTaHus ¥ Mpo(hecCHOHATBHOTO CaMOOIPEICTICHHS

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCHICHUHN ITPAKTUYCCKUX 3ada4d MaTeMaTUYeCcKOi
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHIECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH
YKU3HU IS YCTICITHOW TTPO(HEeCCUOHATLHOM IS TEIILHOCTH U PAa3BUTUEM HEOOXOIMMBIX YMEHUMH;
OCO3HAHHBIM BBIOOPOM U OCTPOCHUEM MHAMBHIYaJIbHOM TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX
IJIAHOB C YYETOM

JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEN.
6.DKOJIOrMYeCKOr0 BOCITUTAHHS

OpHMEHTAIINEH Ha MPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUH I pelieHus 3a7a4 B 00JaCTU COXPAaHHOCTH
OKpYXaIoIlen Cpebl, IIIaHUPOBAHUS TTOCTYIKOB M OIEHKH X BO3MOKHBIX MMOCJIEACTBUH ISt
OKpPY’Karolllel Cpe/ibl; 0CO3HAHUEM ITI00aIbHOTO XapaKTepa 3KOJOTUYECKUX MPOoOIeM U ImyTel ux
pelIeHus.

7. DCTETHYECKOTO BOCITUTAHUS:

CIOCOOHOCTBIO K AIMOIIMOHATFHOMY U ACTETHYECKOMY BOCIIPUSITHIO MaTEMaTUYECKUX 00BEKTOB, 3a/a4,
pELIEeHNH, paCCYKICHHI; YMEHUIO BUJIETh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

JInyHOCTHBIE Pe3yIbTAThI:

e c(hOpPMUPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; KpUTHYHOCTh MBIIIJICHHS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIINYATh TUTIOTE3Y OT (hakTa;

e c(hOpPMUPOBAHHOCTH TOTOBHOCTH M CITIOCOOHOCTH BECTH JAMAJIOT C IPYTUMH JIOJBMU, JOCTUTATh
B HEM B3aWMOIIOHUMAHUSI, HAXOIUTh OOIIHE LIETH U COTPYIHUYATh AJI UX JOCTHKCHUS,

e cOpMUPOBAHHOCTH HABBHIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMM, IETbMH MIIAJIIIEro Bo3pacra,
B3POCJIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEeI0BATENIbCKOMH,
MIPOEKTHOM U IPYTUX BUIAX JAESITEIbHOCTH;

. C(bOpMI/IpOBaHHOCTI) TOTOBHOCTH M CITOCOOHOCTH K O6p330BaHI/II-O, B TOM 4YHCJIC
CaMOO6p330BaHI/IIO, Ha IPOTAXKCHUN BCeH KU3HH; CO3HATCIbHOC OTHOMICHUE K HCIIPEPBIBHOMY
O6p330BaHI/IIO KaK YCJIOBHIO YCHCMHOﬁ HpO(I)GCCHOHaHLHOﬁ n O6H.ICCTB€HHOI>1 JCATCIIBHOCTH,

e DOCTCTUYCCKOC OTHOUICHUC K MUPY, BKIIIOYUAA 3CTCTUKY 6BITa, HAaYYHOTO U TCXHUYCCKOTI'O
TBOPUYCCTBA,

e 0CO3HaHHBII BEIOOP Oyaymiei npodeccuu 1 BO3MOXKHOCTD PEATU3aLiH COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB; OTHOLICHHUE K MPO(ECCHOHAIBHOM ACATEIBHOCTU KaK BO3MOXKHOCTH
y4acTHsl B PELICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npobiuem;

B MeETanpeJIMETHOM HAIIPpaABJICHUU:

e YMCHHEC CaAMOCTOATCIIbHO OMPEACIIATE HCJIN CBOCTO 06yquI/151, CTaBHUThb U (bOpMy.]'IPIpOBaTB JJIA
ce0s1 HOBBIC 3aga4u B ytIe6e Y II0O3HaBaTEIbHOU ACATCIIBHOCTH, pa3BUBATb MOTUBLI U HHTCPCCHI
CBO€H IT03HABATEIBHOM ACATCIIBHOCTH,

e yYMEHHE CAMOCTOSTENILHO TUIAHUPOBATh MYTH JTOCTUKEHHUS 1IeJieil, B TOM YucIie
aJIbTepHATUBHbIE, 0CO3HAHHO BHIOMpATh Hanboiee 3¢ (HeKTUBHBIE CIIOCOOBI PEIICHUsT YIeOHBIX
Y TIO3HABaTeNIbHBIX 3a/1a4;



YMEHUE COOTHOCUTB CBOU JCHCTBUSA C IJIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYILECTBIIATh KOHTPOJIb
CBOEH JEeATEIbHOCTH B IPOLIECCE JOCTIKEHUS Pe3yNbTaTa, OIPEAEsaTh CIOcOObl AeHCTBUI B
paMKax MpeaoKEHHbIX YCIOBUHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JACUCTBUSI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUEH;

YMCHHEC OLICHUBATH MMPABUJIbHOCTDH BBLIIIOJIHCHUA y‘-IG6HOﬁ 3aJa4du, coOCTBEHHbBIE BO3MOKHOCTHU
e€ peuieHus;

BIIQJICHHE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, IPHHSITHSI PEIICHUN U OCYIICCTBIICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU U MO3HABATEIHLHOU JIEATELHOCTH;

YMEHHE MPOYKTUBHO OOLIATHCS U B3aUMO/IEHCTBOBATh B IPOLIECCE COBMECTHOMN
ACATCIIBHOCTH, YYUTBIBATD MMO3UIUU JPYIUX YUYACTHHUKOB ACATCIIBHOCTH, 3(1)(1)GKTI/IBHO
paspeniaTh KOH(IUKTHI;

BJIaJIcHUE HABBIKAMU TI03HABATEIbHOM, Y4eOHO-HCCIIE0BATEIBCKOM U MPOEKTHOM
NESITETLHOCTH, HABBIKAMU Pa3pelIeHus Mpo0ieM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUYECKUX 3a71a4, TPUMEHEHHIO Pa3JIMUHbBIX
METOH0B MO3HAHMUS,

TOTOBHOCTb U CLIOCOOHOCTh K CAaMOCTOSITENIbHOW HH(OPMALIMOHHO-[T03HABATEIBHOMN
NeSITeNIbHOCTH, BKJIIOYasi yMEHHUE OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MHPOpMAIUH,
KPUTHYECKH OLIEHUBATh U UHTEPHPETUPOBATH NH(OPMALIUIO, TIOTYyYaeMYI0 U3 Pa3IuYHbIX
HMCTOYHUKOB;

YMCHHUEC HUCII0JB30BaTh CPEACTBA I/IH(i)OpMaHI/IOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
(MKT) B perieHnu KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OPTraHU3aIMOHHBIX 33/1a4 C
coOmoieHneM TpeOoBaHUM SIPrOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTHCHBI,
pecypcocOepekeH s, MPABOBBIX M 3TUYECKUX HOPM, HOPM HHGOPMAIIMOHHON 0€30TTaCHOCTH;

BJIAJICHUC A3BIKOBBIMU CPCACTBAMHU — YMCHHCE SICHO, JIOTHYHO U TOYHO HU3JIaraTb CBOIO TOUKY
3pC€HH:, UCII0Jb30BaTh aJICKBATHLIC A3BIKOBBIC CPCACTBA,

BJIaICHHUEC HaBbIKaMH [MO3HaBaTCIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHUA COBCPHIACMBIX HeﬁCTBHﬁ u
MBICIIUTEIBHBIX ITPOLECCOB, UX PE3YIILTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HAHWA U HE3HAHUS,
HOBBIX IIO3HABATCJIBHBIX 3a4a4 U CPEACTB UX NOCTHIKCHUA,

B npenmeTHoM HampaB/eHHMH:

4.

1.

Harasgnasi reomerpust

Yuawuiicsa nayyumces:

pacro3HaBaTh Ha 4YepTekax, PUCYHKAX, MOJEISAX M B OKPYXKAWIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDHI;

pacrno3HaBaTh pa3BEPTKH KyOa, MPsIMOYTOJIBHOTO MapauleNienuieaa, NpaBuiIbHON MUPAMUIBI,
LUJIMHIpPA U KOHYCA;

OTIPEIeIIATh M0 TUHEHHBIM pa3MepaM pa3BEPTKH PUTYPHI TMHEHHBIE pa3Mepbl caMoii (GUTYpPHI U
Ha000pOT;

BBIYHCIISATH 00BEM MPSMOYTOIHHOTO MapaieNenuneia.

yqau;uzic;l noyuyum 603MONCHOCMb :

BBIUHCIIATH OOBEMBI MNPOCTPAHCTBCHHBIX T'COMCTPHUYCCKUX (I)I/Iryp, COCTaBJICHHBIX U3

IPAMOYTOJIbHBIX NApATIICICIIUIICIOB,

2.
3.

yIIIyOUTh M pa3BUTh MPEJICTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTypax;
MIPUMEHSATH NTOHATHE Pa3BEPTKU AJIs1 BBITIOJIHEHUS TPAKTUUYECKUX PacYETOB.
I'eomeTpuuyeckue purypbl

Yuawuiica nayyumes:
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MOJIb30BAThCA SI3BIKOM TE€OMETPHH [UIs ONMCAHHUA MPEIMETOB OKPYKAIOIIEro MHpa M HUX
B3aMMHOTO PaCIIOJIOKEHHUS;

pacrio3HaBaTh W H300pakaTh Ha 4YepTEekax M PUCYHKAX TreoMeTpudeckue (urypsl u ux
KOH(UTypanuu;

HAXOJUTh 3HAYCHHS JJIMH JIMHEHHBIX 3JEMEHTOB (UTYp M UX OTHOIICHUS, TPAAYCHYIO MEpY
yrioB oT 0 no 180°, mpumeHsist onpesieieHtsl, CBOMCTBA U MPU3HAKU (QUIYp U UX IJIEMEHTOB,
oTHOIICHHS (PUTYp (PaBEHCTBO, MMOI00KE, CHMMETPUH, TIOBOPOT, MAPAILICIIEHBIN MIEPEHOC);
OTIEPHPOBATh C HAYAIBHBIMHA MOHSATHSAMH TPUTOHOMETPHHM W BBINOJHATH 3JEMEHTapHBIC
orepanuyu HaJl GYHKIUSIMH YTJIOB;

pemaTh 3aa4l Ha JOKa3aTeIbCTBO, OMUPAsSCh HA M3YUEHHBIE CBOWCTBA ()UTYp U OTHOIICHHMA
MEX]ly HUMH U IPUMEHSISI U3Y4EHHBIE METO/IbI IOKAa3aTEeIbCTB;

pemaTh HeCJIOXKHBIE 33aadi Ha TIOCTPOCHUE, TIPUMEHSSI OCHOBHBIE allTOPUTMBI MOCTPOSHHUS C
MTOMOTIIBIO ITUPKYJIIS ¥ IMHEHKH,

pemaTh MpoCTeHITNe TUIAHUMETPHYECKUE 3a/1a91 B TIPOCTPAHCTBE.

11



o s

=

Yuawuiicsa nonyuum 6o3moorcnocms:

OBJAJIETh METOJAMHU pEHICHUS 3a7ad Ha BBIYMCICHUS U JOKA3aTeNIbCTBA: METOJAOM OT
MIPOTUBHOTO, METOJIOM IOJ00HSI, METOJIOM Tiepedopa BapHaHTOB U METOJOM I'€OMETPHYCCKHUX
MECT TOYEK;

MPUOOPECTH OTBIT MPUMEHEHUST aNre0pandecKoro U TPUTOHOMETPUIECKOTO armapaTra u uiaei
JBUKCHHUS TIPU PEIICHUH TEOMETPHYSCKUX 3a/1a4;

OBJIAJICTh TPAJAUIMOHHONW CXEMOW pPEIICHHUS 3a/Jad Ha TOCTPOCHUE C TIOMOIIBIO LUPKYJIS H
JMHEWKU: aHAJIN3, TOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIICIOBAHNCE;

HAay4UTBhCS peliaTh 3aJa4d Ha TOCTPOSCHUE METOJOM TIE€OMETPHUYECKOIO0 MECTa TOYeK |
METOIOM II0I00HS;

MPUOOPECTH  OMBIT HUCCIICJIOBAHHUS CBOWCTB IUIAHUMETPUYECCKHX (UTYp C  TIOMOIIBIO
KOMITEIOTEPHBIX IPOTPAMM;

MPUOOPECTH OTBIT BBIITOJIHEHUS MPOCKTOB MO TeMaM: «I'eoMerpuueckue mpeoOpa3oBaHus Ha
mIockoctiy, «IlocTpoeHue oTpe3koB Mo GopmyIiey.

N3mepeHue reoMeTpu4eCKUX BeJTUYHH

Yuawuucs nayyumces:

WCII0JIb30BaTh CBOWCTBA W3MEPEHHS JUIMH, IUIOMAACH W YIJIOB TPH pEIICHHH 3a1ad Ha
HaxX0XJICHWE JUTHHBI OTpe3Ka, JUTMHBI OKPY)KHOCTH, JUIMHBI JYTH OKPYXHOCTH, T'PaTyCHOM
MepHI yIiia;

BBIYHCIIATh JUTMHBI JIMHEHHBIX JJICMEHTOB (UIYp M WX YIJIBI, HCIOJB3YS (POPMYIIBI JITHHBI
OKPY)KHOCTH ¥ JUTHHBI IYTH OKPYKHOCTH, (POPMYJIBI ILTOMaAeH Guryp;

BBIYHCIIATE IUIOMAN TPEYTrOJBHUKOB, TPSIMOYTOJIEHUKOB, ITapajlieIorpaMMOB, TpPAICIIHH,
KpPYrOB U CEKTOPOB;

BBIYHCIATH AJTUHY OKPY)KHOCTH, IJIMHY AYTH OKPY>KHOCTH;

pelaTh 3aJa4n Ha JI0Ka3aTeNIbCTBO C MCIOJIb30BaHUEM (OPMYI JUTHHBI OKPY>KHOCTH U JJIUHBI
JyTH OKPY>KHOCTH, (GopMyIT Tuiomaae Guryp;

pelmarh MNpakTHYECKUe 3aJaud, CBSA3aHHBIE C HAXO0XJACHUEM TE€OMETPUYECKUX BEITUUYHMH
(ucmoJib3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHHYECKHE CPEJICTBA).

Yuawuiics nonyyum 6o3modcnocms:

BBIYMCIATh IUIOMAAU (UTYp, COCTABICHHBIX W3 JBYX WIM 0o0jee NpSIMOYrOJbHUKOB,
napajuieIorpaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOpa;

BBIYMCIATh IUJIOMIAJM MHOTOYIOJIbBHUKOB, HCIHOJIb3YSl OTHOUICHHS PAaBHOBEIMKOCTH H
PaBHOCOCTaBJICHHOCTH;

MPHOOPECTH OMBIT MPUMEHEHHUS aNreOpanyecKoro U TPUTOHOMETPHUECKOTo armnapara U uieu
JBUKEHUS TIPU PELICHUH 3a/1a4 Ha BBIYHUCIICHHE IJI0IIa/ieil MHOTOYT OJIbHUKOB.

Koopaunartsi

Yuawuiica nayuumcs:

BBIYHCIIATE JUVIMHY OTpPE3Ka MO KOOPIWHATAM €ro KOHIIOB; BBIYHUCISATH KOOPAMHATHI CEPEAUHBI
OTpe3Ka;

WCI0JIb30BaTh KOOPAMHATHBIN METO /ISl U3yYeHUS CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Yuawuiica nonyuum 6o3mooicnocmy:

OBJIaJIETh KOOPAUHATHBIM METOJIOM PEIICHHS 3a/1a4 Ha BEIYMCIICHUE U JJOKA3aTeNbCTBO;
MPUOOPECTH OTBIT UCTIONH30BAHMS KOMITBIOTEPHBIX MPOTpaMM JJisl aHAJIM3a YACTHBIX CIy4aeB
B3aMMHOI'0 PACTOJIOKEHHS OKPY>KHOCTEH U MPSIMBIX;

MPHOOPECTH OTBIT BHIMOIHEHHsSI POEKTOB HAa TeMy «lIprMeHeHre KOOpANHATHOTO METO/1a MPU
pEIIeHNUH 3a]]a4 Ha BBIUMCIICHHUE U JI0KA3aTeILCTBOY.

BexTopbl

Yuawuiicsa nayuumcs:

OTIEpUPOBATh C BEKTOpPaMH: HAXOAWTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TeOMETPUYECKH, HAaXOAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;
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2. HaxXOJUTh JJsl BEKTOPOB, 3aJlaHHBIX KOOPAMHATAMU: JJIUHY BEKTOPa, KOOPIMHATHI CyMMBI U
pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIUHATHI MIPOU3BEJCHUS BEKTOPA HA YHCIIO, TPUMEHSS
IpU HEOOXOIMMOCTH COYETATENbHBIN, IEPEMECTHTEIILHBIA U PAaCIPEACTUTEIbHBIA 3aKOHBI;

3. BBIYMCIATH CKaIIPHOE MPOU3BEACHUE BEKTOPOB, HAXOIUTh YroJll MEXIy BEKTOpaMH,

YCTaHABJIMBATh IIEPIECHIUKYISIPHOCTD MIPSMBIX.

Yuawuiica nonyuum 603moducHocmy:

OBJIAJICTh BEKTOPHBIM METOJIOM JUIs PELICHUs 3a1a4 Ha BBIYMCIICHHUE U JIOKA3aTeNbCTBO;

2. TpHOOpECTH OMBIT BHITIOJIHEHUSI MPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO METoJa HpHU
peuIeHny 3a/1a4 Ha BBIYMCIIEHUE U 10KA3aTEIbCTBOY.

=

B pezynomame uzyuenus xypca ceomempuu 9 knacca ooyuarowuecs: OOAHCHbL.
3HATHL/MIOHUMATDL
®  CYHIECTBO MOHSTHS MAaTEMaTUYECKOTO JI0OKA3aTeNbCTBA; PUMEPHI JI0KAa3aTEIbCTB;
®  CYHIECTBO MOHSTHS aIrOPUTMA; MPUMEPHI AITOPUTMOB;

" KaK HCIOJIb3YIOTCS MaTeMarudyeckue (opMylibl, ypaBHEHUS M HEPABEHCTBA; MPUMEPhI MX
MIPUMEHEHHUS JUISl PEIICHHS] MaTEMAaTUYECKUX U NMPAKTUYECKUX 3a/1a4;

" KaK MaTeMaTu4CCKH OIPCACIICHHBIC Cb}IHKHI/II/I MOI'YT OIMUCBIBATH PCAJIBHBIC 3aBUCHUMOCTH;
MMPUBOJUTH IMPUMCEPHLI TAKOTO OIMMCAHUSA

" KaKk MOTpPeOHOCTHM TMPAKTUKU TPUBEIU MaTEeMaTHUECKyl0 HayKy K HE0oOXOIUMOCTU
pacuIMpeHus MOHATHUS YHUCIIA;

® BEpOSTHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIIEero MHpa; MpPUMEPbI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

" KakuM 00pa3oM TeOMETpHUs BO3HMKIA M3 MPAKTUYECKUX 3a/]ad 3eMIIEMEpHUs; MpUMEphI
TreOMETPUUECKUX 0OBEKTOB U YTBEPHKIECHUN O HUX, BAXKHBIX JIJIS1 IPAKTUKH;

® CMBICH WUJCANM3AllMK, TMO3BOJISIONICH pellaTh 3aJadyd  peajlbHOW JIEWCTBUTEIbHOCTH
MaTeMaTHYECKMMHU METOIaMH, PUMEPBI OIITMOOK, BOSHUKAIOIIKMX TP HICATU3AINH;

yMeTb
"  [I0JIb30BAThCS A3BIKOM I'€OMETPUU AJISl OTIMCAHUS PEIMETOB OKPYKAIOIIET0 MUPA;
"  pacro3HaBaTh reOMeTpHUecKue (GUTYypbl, pa3inyaTh UX B3aUMHOE PACIOJIOKEHHE,

" p300paxaTb TreOMETpUYECKHe (UIypbl; BBIMOJHATH YEPTEXKU IO YCIOBHUIO 3a1ady;
OCYILIECTBIISITH IpeoOpazoBanus Guryp;

"  BBIYMCIITH 3HAYCHH I'COMCTPHUYCCKHUX BCIMYMH (,Z[J'II/IH, Yriios, rmomaﬂeﬁ, 06’beMOB),
HaxXOJUThb CTOPOHBI, YIVIbI U IUIOMIAAW TPCYTOJIbHUKOB, UIMHBI JIOMAHBIX, AYT" OKPY’KHOCTH,
MJI0IIaJIeii OCHOBHBIX IrCOMCTPHUICCKHUX (1)I/Il"yp n (bI/Ipr, COCTAaBJICHHBIX U3 HUX,

" pemarb reOMCTPUYCCKUEC 3a/1a4d, OIIUPAsICh HA U3YUYCHHBIC CBOMCTBa (1)I/Il"yp U OTHOIIEHUH
MCKAY HUMH, MPUMCHSIS JOIOJIHUTCIIBHBIC IMOCTPOCHUS, anre6pa1/1quKHI71 arrmapar, uacu
CUMMCTpPUH;

" IIPOBOJWTH MIOKA3aTCIbHBIC PACCYXKIACHHUA IIpHU PEIICHHUU 3aja4d, HCIIOJIb3ys HU3BCCTHBIC
TCOPCMBI, O6H3py>KI/IBaH BO3MOXXHOCTH AJIA UX UCIIOJIB30BAHMUAA,

HCNOJb30BATh NMPUHOOPETEHHbIE 3HAHUA M YMEHUSI B NPAKTHYECKON esiTeJJbHOCTH W
NOBCEIHEBHOM KU3HH 1JIs1:

" OmHMcCaHHA PCabHBIX CI/ITyaI_II/Iﬁ Ha A3bIKC TCOMCTPHUH,

"  pacyeToB, BKJIIOYAIONIUX MPOCTEUIINE (POPMYIIBI;
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"  pelleHus MPaKTUYECKUX 3ajjay, CBA3AHHBIX C HAXOXKICHHEM TIE€OMETPUYECKUX BEIMYMH
(Mcnonb3ys Npu HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEACTBA);

" JIOCTPOCHMH TEOMETPUYECKMMU HWHCTPYMEHTaMH (JIMHEHKa, YroJbHUK, LUPKYIb,
TPAHCIIOPTUP).

COJEP)KAHUE ITPOI'PAMMBI

|. BekTopsbl. MeToa koopaunar. (19 4.)

[lonste BexTopa. PaBeHcTBO BekTOpOB. CIl0KEHHE M BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpPA HA yncio. Pa3nokeHne BEKTOpa 10 JBYM HEKOJUIMHEAPHBIM BekTOopaM. KoopauHaTtel BeKTOpa.
[Ipocrenmme 3amaun B KOOpAMHATaX. YPaBHEHUS OKPYKHOCTU M NpAMOW. [IpuMeHeHne BEKTOpPOB U
KOOPAMHAT MPU PEIICHUH 3a/1a4.

* 3Hamp: ONPEJCIICHHE BEKTOpa, pa3anudaTh €ro Hadyajo M KOHEIL BUJBI BEKTOPOB, ONpPEACIATH
CYMMBI U Pa3HOCTU BEKTOPOB, HPOU3BCIACHUC BCKTOpPA HA YHCIIO, YTO TAKOC KOOPJAWHATHI
BEKTOPA; ONPEJECIECHUE CPEIHEN JIMHUEN TPaIlCINH;

e ymems: N300paxatb U 0003HAYATh BEKTOP, OTKJIAIbIBaTh BEKTOP, PaBHbIA TaHHOMY, HAXOIUTh
KOOpJIMHATBl BEKTOpa MO €ro KOOpAMHATaM Hauyaja W KOHIIA, BBIYUCIATH CYMMY U Pa3HOCTh
JIBYX BEKTOPOB MO MX KOOPJIMHATaM, CTPOUTH CYMMY JIBYX BEKTOPOB, MOJIb3YSCh MpaBUIaMU
TPEeYrojbHUKa, [apajjiesorpaMMa, MHOTOYIOJIbHUKA; CTPOUTh OKPYKHOCTH U MpPSIMbIE
3aJlaHHbIE YPABHEHUSIMHU.

Ocnosnvle mepmunsvt no pazoeny: [lonstue BekTopa. AOCONIOTHAs BEIWYWHA W HAMpPABJICHHE
BekTopa. PaBeHcTBO BekTOpoB. Cil0kKEHHE M BBIYUTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa HA YHUCIIO.
Komnuneapnsie Bektophl. IIpoeknusa Ha ock. Koopaumnatel BekTopa. Omnepainuu Haj BEKTOPAMH:
YMHO’KEHHUE Ha YUCIIO, CIIOKEHUE, Pa3ioKeHHeE.

Il. CooTHomeHusi Me:Kay CTOPOHAMM M YyIrJamMH TpeyrojbHuka. CkajasipHoe
npousBeleHue BeKTOpoB. (12 4.)

CuHyc, KOCHUHYC U TaHT'eHC yria. Teopembl CHHYCOB U KOCHHYCOB. PelieHue TpeyroJibHUKOB.
CkansipHO€ MpOU3BeIeHNE BEKTOPOB U €r0 MIPUMEHEHHE B FTEOMETPUUCCKUX 3a/1a4ax.

e 3Hambp: OIIPCIACIICHUA KOCMHYCAa CMHYCA, TAHI'CHCA I OCTPOro yrijia (bOpMy.]'IBI, BbIpA’XKArOIIUC
HX CBA3b, OIMPCACIICHUA CKAJIPHOI'O ITPOU3BCACHNA BEKTOPOB,

e ymemsp: BOCIPOHU3IBOAWUTL [I0KA3aTCJIbCTBA TCOPEM KOCHHYCOB MW CHUHYCOB, IPUMCHATL B
PCIICHUHM 3aaa4; HAXOAUThb CKAJLAPHOC IMPOU3BCACHHC BCKTOPOB B KOOpJAMHATAX, YI'OJl MCKIY
BCKTOpaMU.

OcHoenvle mepmunsl no pazoeny: CUHycC, KOCUHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB.
Pemenue TtpeyronbHukoB. COOTHOILIEHHWE MEXAYy CTOPOHAMHM M yIJIaMHu TpeyrosbHuka. CkanspHOe
MPOU3BEACHUE. YTOJ MEXKIYy BEKTOPaMHU.

1. JimHa okpy:xkHOCTH M IIomaabL kpyra. (13 4.)

[IpaBunbHBIE ~ MHOTOYrOJAbHMKH.  OKpPY)XHOCTH, OINHCaHHAas  OKOJIO  MPaBUJIBHOTO
MHOTOYTOJIbHUKAa M BIHMCcaHHas B Hero. [locTpoeHue NpaBUIBHBIX MHOTOYTOJBHUKOB. JlinHa
okpyxHoctu. [Inomans kpyra.

e 3Hamp: OTpEJeNeHuEe TPABUILHOTO MHOTOYTOJIbHHKA, (OPMYITY UIMHBI OKPY>KHOCTH H €€
JIyTH, TUIOLIAU CEKTOPA;

e yMemb: BBIYUCIATH CTOPOHBI, IJIOMIAIN U NEPUMETPHI MPABUIIBHBIX MHOTOYT'OJIbHUKOB, JUIMHY
OKPYXXHOCTH M JUIMHY AYTH; MPUMEHATh (OPMYIIbI IJIOLIAJU Kpyra, CEKTOpa HpU pPELIeHuU
3azad.
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OcHnognble mepmunst no paszodeny: Bplllykible MHOroyrojdpHuUKd. CyMMma YIJIOB  BBIIYKJIOTO
MHOTOYIOJIbHUKA. BnucaHHble M ONUCaHHBIE MHOTOYTOJIbHUKH. [IpaBuiIbHbIE MHOTIOYTOJIBHUKH.
BrniycanHble ¥ ONIMCaHHBIE OKPYXHOCTH NIPaBUIIBHOIO MHOTOYT OJIbHHUKA.

JlnvHa OKpYKHOCTH, YUCIIO P; AIMHA qyru. [lnomans kpyra u miomanas CEKTopa..

IV. IBu:kenus. (8 4.)
OTtolOpaxenue riockoctu Ha ceds. [lonstue nmwkenus. OceBast M HEHTPAJIbHAS CHMMETPHH.
[Tapannensubiii neperoc. [loBopot. Hanoxxenus u 1BUKEHUS.

e 3Hamb: ONIPEAEICHUs INPeoOpa3OBaHUs IUIOCKOCTH, IBWKEHUS IUIOCKOCTH, OINpPENENATh UX
BU/IBL;
e ymemb: pelIaTh 33J]a4l, UCIOJIb3YsI ONPEAETICHUS BUI0B IBUKECHHUS.
Ocnognvie mepmunst no pasdeny: Ilonstue nsuwxenus. Ilpumepsl nBmxenuil ¢puryp. Cummerpus
¢uryp. OceBass cUMMETpHUsl U NapajuleNbHBIM mnepeHoc. [IoBOpOT M ILieHTpalibHasi CUMMETPUSL.

[TocTpoenue 06pa3oB TOYEK, OTPE3KOB, TPEYrOJbHUKOB MPU CUMMETPUSX, HapaieIbHOM MEepEeHOCE,
IIOBOPOTE.

V. O6 akcuomax reomeTpum. (2 4.)
becena 06 akcnomax reomeTpuu.

® 3Hamb: AKCHOMBI, CBA3aHHBIE C NMPSAMBIMU U INIOCKOCTBIO; AKCUOMBI, CBSI3aHHBIEC C IOHSATHEM
HaJIOXEHUS U paBeHCTBa QUTYp

® Jymembob: pPCIIATH INIAHUMCTPHUYCCKUC 3a1d4U, CBA3AHHBIC C AKCMOMAaMMU.

V1. HauajbHble cBeleHUs1 U3 cTepeoMeTpuu. (8 4.)

[Ipenmer crepeometpun. ['eomeTpuyeckre Tela U MOBEPXHOCTH. MHOTOTPAaHHUKHU: MPU3MA,
napajuiefienunesa, nupamuaa, (GopMyabl A BbIYMCIEHUS UX 00bEMOB. Tena uW MOBEPXHOCTU
BpallleHUs: HWIMHIP, KOHYC, cdepa, map, GopMynbl A BHIYUCICHUS UX IJIOLIAACH MOBEPXHOCTEN U
00BEMOB.

® 3Hamb: TIOHATHUS NIPU3MBI, NTapajUIeIenuIea, KOHyca, MUPaMUIb, TWIMHAPA, chepsl, mapa u
UX CBOMCTB;
® yMemp: PEUIATh MPOCTEHINIKE INTAHUMETPUICCKUE 3a/1a4U B IPOCTPAHCTBE.

Ocnoenvle mepmunsl no paszoeny: llpusma, napamienenunen, KOHyC, MUpaMKaa, HUIUHAD, cdepa,
map.

IMoBTOpenue. Pemenne 3axa4. (64.)

TpeGoBaHusi K ypOBHIO MOATOTOBKH YYAIINXCS:
B pesynomame uzyuenus 0annozo Kypca yuaujueca 00a)4CHbl yMEmv/3HAMb:

L4 3HaTh OMpCACIICHUA BCKTOPAa W PpPaBHBIX BEKTOPOB; I/I306pa)I(aTB u 0003HAYaTh BCKTODHI,
OTKJIaABIBaTh OT JAHHON TOYKH BCKTOD, paBHHﬁ JaHHOMY; YMCTb pCIIaTh 3a/1a4u.
L4 YMmeTh O6’BHCHI/ITB, KaK OoIpeacsieTCsa CymMmMa IByX U Ooee BCEKTOPOB; 3HATH 3aKOHBbI CJIOKCHUA

BCKTOPOB, OIPCACICHUC PA3SHOCTH [JABYX BCKTOPOB;, 3HATH, Kakou BCKTOP Ha3bIBACTCHA
MPOTUBOIIOJIOKHBIM [TAaHHOMY; YMCTb CTPOUTH CYMMY IBYX U Ootee JaHHBIX BCKTOPOB,
IMOJIB3YACH IMpaBUJIaMH TPCYrOJIbHHUKA, IapalijiejiorpaMMa, MHOTOYT'OJIbHHUKA, CTPOUTh PA3HOCTH
ABYX HAaHHBIX BEKTOPOB; YMCTh pCHIATH 3ada4H.

L4 3HaTL, Kakou BCKTOP HA3bIBACTCA IMPOU3BCACHUCM BCKTOpPA Ha YHUCIIO, YMCTb (I)OpMy.TII/IpOBaTL
CBOMCTBaA YMHOKCHH BCKTOpa Ha YHUCJIO, 3HATD, Kakou OTPC30K HA3bIBACTCHA CpCI[HCﬁ JIMHHUEH
Tparneuuu; yMeThb (I)OpMYJ'IHpOBaTB U OO0Ka3bIBATh TCOPEMY O CpCIIHCI\/'I JIMHUU Tparnceuun, yMCTb
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pelaTh 3a1a4u.

3HaTh (OPMYIMPOBKH M JIOKA3aTEIbCTBA JIEMMBI O KOJUIMHEAPHBIX BEKTOPAaX U TEOPEMBI O
Pa3IoKEHUU BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM, paBuia JEMCTBUM HaJ BEKTOpaMu
C 33JJaHHBIMU KOOpPAMHATAMU; YMETh pellaTh 3a4a4u.

3HaTh U yMETh BBIBOAWUTH (HOPMYIBI KOOPAWHAT BEKTOpa 4epe3 KOOPAWHATHI €ro KOHIA M
Hayaja, KOOPAWHAT CEepeUHbl OTPE3Ka, JUIMHBI BEKTOPA U PACCTOSHUS MEXIY ABYMS TOUYKAMU;
YMETb peliaTh 3a1a4u.

3HaTh U YMETh BBIBOJUTH YPAaBHEHHUS OKPY)KHOCTH U HPSIMON; YMETh CTPOUTH OKPYKHOCTU U
NpsIMbIE, 3aJJaHHbIC YPABHEHUSIMU; YMETh pPeLIaTh 3a/1auH.

3HaTh, KaK BBOJATCA CUHYC, KOCMHYC M TaHreHc yrjaoB oT 0° mo 180° ymerb noka3bIBaTh
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; 3HATh (OPMYJbI JJIsl BBIUMCIEHHUS] KOOPJIUHAT
TOYKH; YMETh peliaTh 3a1a4u.

3HaTh U yMETh JOKa3bIBaTh TEOPEMY O IUIOIIA/IU TPEYroJIbHUKA, TEOPEMBI CHHYCOB U KOCHHYCOB;
YMETb pemiaTh 3aJa4u.

YMeTh OOBSICHUTH, UYTO TAaKO€ YroJl MEXJIy BEKTOpPaMM; 3HaTh OINpPEAENICHUE CKAJISIPHOIO
MIPOU3BEACHNS BEKTOPOB, YCIOBHME MEPHNEHAMKYISPHOCTH HEHYJIEBBIX BEKTOPOB, BBIpaKEHUE
CKaJISIPHOTO IIPOU3BE/ICHUS B KOOPAWHATAX U €ro CBOMCTBA; YMETh pellaTh 3a/lauH.

3HaTh ONpeJesIeHne MPaBUJIBHOTO MHOTOYTOJIbHHMKA; 3HaTh U YMEThb JOKAa3bIBaTh TEOPEMBI 00
OKPY>KHOCTH, OTIMCAaHHOM OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA, M OKPY)KHOCTH, BIIMCAHHOU B
MIPaBUJIbHBIN MHOTOYTOJBHHK; 3HaTh ()OPMYJIbl JUIsl BBIYMCICHHUS YIJia, IJIOMAAH M CTOPOHBI
MIPaBUJIBHOTO MHOTOYTOJIbHUKA U PaJiiyca BIMCAHHOM B HETO OKPY>KHOCTH; YMETh UX BHIBECTH U
MIPUMEHSTH NPU PEIICHUN 3a/1a4.

3HaTh (QOpPMyJBl JJIMHBI OKPY)KHOCTH M IYI'M OKpPYXHOCTH, IUIOINAAM Kpyra M KpYyroBOTIO
CEKTOpa; yMETh IPUMEHSATh UX IIPU PELICHUH 3a7a4.

YMeTb 00BACHUTB, UTO TaKOE OTOOpaKeHHE MIOCKOCTH Ha ce0sl; 3HaTh ONpEAEICHNUE IBUKAHUS
IUIOCKOCTHU; YMETh JIOKa3bIBaTh, YTO OCEBAs U LICHTPaiIbHAs CUMMETPUH SABJISIOTCS ABHKCHUSIMU
U 4YTO INpPH ABMXKEHUM OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYrOJIbHUK — Ha PaBHbIM eMy
TPEYroJIbHUK; yMETh peIlaTh 3a/1a4H.

YMeTh OOBSCHUTb, YTO TaKO€ MapaulesIbHBIi IEPEeHOC U IOBOPOT; JAOKa3bIBaTh, YTO
napasJiesIbHbIM NEePEeHOC U MOBOPOT SBJISIOTCSA ABKEHUAMHU INIOCKOCTH; YMETh peIliaTh 3a1a4H.
HNmers mpencTtaBieHUss O MPOCTEHIIMX MHOIOIpPaHHHMKAaX, Telax M IOBEPXHOCTIX B
IIPOCTPAHCTBE; 3HAaTh (POPMYJIbI JJIs1 BEIUMCIICHUS IUIOIIAJel TOBEpXHOCTEN 1 00BEMOB TEll.

TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA COAEPKAHUA KYPCA
[Iporpamma oGecnieunBaeT JOCTUKEHHUE CICAYIOIINX Yelell U Pe3yibimamaog OCBOCHUS

00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

6 Hanpaeienuu TUYHOCMHO20 paseumusn:

L4 (1)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'0O  OTHOIICHUA K YYCHHIO, TOTOBHOCTH U
CHOCO6HOCTI/I, o6yqafou11/1xc;1 K CaMOpa3BUTHIO H CaMOO6paSOBaHI/IIO Ha OCHOBC
MOTHBAIlM K 06y‘IeHI/IIO N TIO3HAHHIO, BLI60py JaIbHEHIIIEr O 06pa30BaHI/I}I Ha Oase
OpPUCHTHPOBKU B MUPC npo@eccnﬁ 151 HpO(I)eCCI/IOHaJ'ILHLIX Hpe,Z[HO‘-ITeHI/II\/’I, OCO3HAaHHOMY
MMOCTPOCHUIO HHHHBHHY&HBHOﬁ O6pa3OBaTeJ'H:>HOI71 TPACKTOPUHU C YUCTOM YCTOIZQHBBIX
MTO3HABATCIIbHBIX HHTCPECOB,

L4 (I)OpMI/IpOBaHI/IC HEJIOCTHOTO MHPOBO33PCHUS, COOTBCTCTBYHOLICTO COBPEMCHHOMY
YPOBHIO pa3BUTHA HAYKU U O6IH€CTB€HHOI>'I ITPAKTHUKU;

e (QopmupoBaHHE  KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIEHHH U
COTPYIIHUYECTBE CO CBEPCTHUKAMH, CTapIIUMH M MIAAUIMMU, B 00pa30BaTEbHOM,
OOIIECTBEHHO TI0JIE3HOM, YyueOHO-HMCCIe0BaTeNbCKOM, TBOPYECKOM M JIPYrUX BHUIAX
NESITENIBHOCTH;
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®  yMEHHE SICHO, TOYHO, IPAMOTHO U3JIaraThb CBOU MBICIU B YCTHOU U IIUCbMEHHOU
peuu, IOHUMAaTh CMBICII IIOCTABJIICHHOM 3a/1a4y, BBICTPAUBATh ApryMEHTALMIO, IIPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPSI;

o KPUTHYHOCTb MBIIUJICHUA, YMCHHUC pPacCllO3HaBaTh JIOTMYCCKH HCKOPPCKTHLIC
BbICKAa3bIBaAHHWA, OTJIIMYATh T'HIIOTE3Y OT q)aKTa;

L4 KpCAaTHBHOCTb MBIIIJICHW S, MHUILIUATHUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCHICHUN
MaT€MaTUYCCKUX 3a/a4,

® TIpEACTaBIICHWE O MaTEeMAaTHYSCKOWM Hayke Kak cdepe  deIoBedecKon
ACATCIBbHOCTH, 06 oTamnax €€ pasBuTusA, 0 €€ 3HAYMMOCTU IJId Pa3BUTUA LUBUJIN3ALIUU,

® yMEHHE KOHTPOJHMPOBATH TPOLIECC U PE3YJbTaT Y4YeOHOW MaTeMaTHUeCKOU
JIEATEIIbHOCTH;

® CHOCOOHOCTBH K AYMOLIMOHAIILHOMY BOCIIPUSITUIO MaTeMaTHUYECKUX O0OBEKTOB, 3a7a4,
peuieHui, paccyKACHHI.

6 .mem anpedmemuom HanpaejieHuu:

° YMEHHUEC CaMOCTOATEIIBHO TNIAaHUPOBATh AJIBTCPHATUBHBIC ITYTU JOCTHXKCHUA uenef/'l,
OCO3HAaHHO BBIOMpaTh Hambosee >(PPeKTUBHBIC CHOCOOBI pEIIeHUs YYCOHBIX H
II03HABATCJIbHBIX 3a/1a4;

® yMEHHE OCYILECTBISATh KOHTPOJIb MO PE3yNbTaTy U CIOCO0y NEHCTBUS HAa YpOBHE
MIPOU3BOJILHOTO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

e yMEHHE aJeKBAaTHO OICHMBATh MPAaBWIBHOCTh HIJIM OHIMOOYHOCTH BBITIOJTHECHUS
ydqeOHOM 3amaud, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

® OCO3HAaHHOE BJAJICHHE JIOTHYCCKUMHU JICHCTBUSAMHU ONPEHCICHHUS TOHSTHIHA,
0000mICHUSI,  YCTAaHOBJICHUS  aHAJOTWH,  KIacCHPUKAIMK  HA  OCHOBE
CaMOCTOSITEILHOTO BEIOOpA, OCHOBAHUI U KPUTEPUCB;

L4 YMCHHUE YCTaHaBJIMBATb IIPHYHMHHO-CICACTBCHHBIC CBsA3H; CTPOHUTH JIOTHYCCKOC
PaCCyKACHUC, YMO3AKIIIOYCHUE U BBIBObI;

L4 YMCHHUE CO3JaBaTb, IPUMCHATH U Hp606p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHEC
Cpe€acTtBa, MOACIN U CXEMBI I PCIICHUA y‘le6HBIX M IIO3HABaTCJIbHBIX 3a/a4;

L4 YMCHHE OPraHU30BbIBATH y‘IC6HOG COTPYAHUUICCTBO U COBMECTHYIO HCATCIBHOCTD C
YUYUTCIIEM W CBCPCTHUKaMH; YMCHHC pa60TaTB B TPYIIIC, (I)OpMy.]'II/IpOBaTB,
APTYMCHTUPOBATH U OTCTAUBATH CBOC MHCHHC,

e (dopmupoBanue y4eOHON U OOIIENOIB30BATENHCKOW KOMIETEHTHOCTH B OOJAacTH
UCIOJIb30BaHUs  WH(GOPMAIMOHHO-KOMMYHUKaIMOHHBIX — TexHosoruit  (UKT-
KOMIIETEHTHOCTH);

L4 NEpBOHAYAJIbHBIC MPCEACTABJICHUA 00 nacax M O METoJaX MAaTCMAaTUKH KakK 00
YHUBCPCAJIbBHOM S3BIKC HAYKU U TCXHUKH, O CPCACTBC MOICIUPOBAHUA SIBIICHUN U
IIpOLECCOB;

L4 YMCHHUEC BUACTH MATCMATHYCCKYIO 3a1a4y B KOHTCKCTC HpO6J’IeMHOI\/’I CUTyalluul B
ApYrux JUCHUIIIINHAX, B Oprmanmeﬁ KH3HH,

e yMEHHME HaXOJIUTh B PA3IMYHBIX HUCTOYHHUKAX HHPOPMAILUIO, HEOOXOAUMYIO IS
peleHrsl MaTeMaTH4ecKuX MpoOieM, W MPeJCTaBIsATh €€ B IMOHATHOW ¢opme;
NPUHUMATh pEHICHHE B YCIOBHMSX HEMOJNHOM M U30BITOYHOH, TOYHOW W
BEPOATHOCTHON MH(OpPMALUH;
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yMEHUE IOHMMATh W HCIOJIb30BaTh MATEMAaTUYECKUE CPEJCTBA HAIJISIHOCTU
(rpaduku, guarpammbl, TaONWIBI, CXeMbl H JAp.) JUIA HWUIFOCTPAIUH,
WHTEpIpETaIuu, apryMeHTalluH;

YMEHHE BBIJBHIaTh THIOTE3bl IPHU PEIICHHH YYEOHBIX 3a/7a4 M TOHUMATh
HEO0X0AUMOCTh X TPOBEPKH.

6 npedmemuom HanpaejieHUu:

yMeHHE paboTaTh C MaTeMaTHYECKHM TEKCTOM (aHAJIM3HPOBATh, H3BJICKATH
HE00X0IMMYI0 HH(OPMAIIHIO), TOYHO M IPaMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOU
U THCBMEHHOM peYn C MPUMEHEHUEM MATEMATHYECKOW TEPMHUHOJIOTMU U
CUMBOJIMKM, MCIOJIb30BaThb  pa3jiW4HbIC  S3bIKM  MATEMAaTUKH, IIPOBOJUTH
KIaccu(UKauy, JIOTHYECKHEe OOOCHOBaHUS, J0Ka3aTeIbCTBA MaTEMaTHUECKUX
YTBEPKICHHUI;

OBJaJieHue ©0a30BbIM MOHSATHUMHBIM anmapaToM [0 OCHOBHBIM pa3jenam
COJIEp’KaHUs; NpPEJCTaBICHHE OO0 OCHOBHBIX H3Y4aeMbIX MOHATHIX (YHUCIIO,
reoMerpuueckas (urypa, ypaBHeHHE, (DYHKIUS, BEPOSATHOCTh) KaK Ba)KHEHIIMX
MaTeMaTHYEeCKUX MOJIENSIX, IO3BOJISIONIMX OINUCHIBaTh W H3y4daTh pealibHbIE
IIPOLIECCHI u SIBIICHUS;

pasBUTHUC HpeJICTaBJ'IeHI/Iﬁ O YHCJIIC W YHUCJIOBBIX CHCTEMAX OT HATypaJbHBIX 10
)IGf/iCTBI/ITﬂJ'IBHBIX YHUCCII, OBJIaZICHHUEC HaBbIKaMHU YCTHBIX, IIMCBbMCHHBIX,
HUHCTPYMCHTAJIBHBIX BI)I‘IHCJICHHI;'I;

OBJIaJICHUE  CHMBOJIBHBIM  SI3BIKOM  aireOppl, MpPUEMaMH  BBITIOJHEHUS
TOKJIECTBEHHBIX  MpeoOpa3oBaHUl  pallMOHANbHBIX  BBIPAXKEHHUM,  pelieHus
ypaBHEHUHN, CUCTEM YpaBHEHUN, HEPABEHCTB W CHUCTEM HEPABEHCTB; yMEHHUE
HCIOJIb30BaTh MJICI0 KOOPAWHAT Ha IJIOCKOCTH Ui MHTEPIpPETalud YpaBHEHUH,
HEpPaBEHCTB, CHUCTEM; YyMEHHUE MpPHUMEHSITh anredpandeckue mpeoOdpa3oBaHus,
anmnapar ypaBHEHHI M HEpaBEHCTB JUIsl pEHICHUs 3a/ad U3 Pa3IUYHbIX Pa3/IesioB

Kypca;

OBJIaJICHUE CUCTEeMOW (YHKIMOHAIbHBIX MOHSATUN, (YHKUHOHAIBHBIM SI3BIKOM U
CUMBOJIUKOM; yYMEHHE HCIIO0JIb30BaTh (yHKIIMOHATBHO -TpauecKue
MpeICTaBiICHUs] Il  ONWCAaHUS M aHajgu3a peajbHBbIX  3aBUCHUMOCTEH;

OBJIaACHUC OCHOBHBIMH crocodamMu MMpCACTABJICHHA KW aHaJIM3a CTAaTHCTUYCCKHUX
JaHHBbIX, HaJIW4Yuc HpCI[CTaBJICHI/Iﬁ O CTAaTUCTHUYCCKUX 3dKOHOMCPHOCTAX B
p€aiIbHOM MHUPE KU O PaA3JIUYHBIX crocobax Hux HU3Yy4YCHUSA, O BCPOATHOCTHBIX
MOACIIAX,

YMCHHC MMPUMCHATD U3YUCHHBIC TIOHATUS, PE3YJIbTAThl, MCTObI AJI PCIICHUA 3a1a4
MPAKTUYCCKOTI'O XapaKTepa M 3a4ad N3 CMCEKHBIX AUCHUIUIMH C HCIIOJIb30BAHHUEM
pu HeO6XO,[[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB, KAJIBKYJIAATOPA, KOMIIBKOTECPA.
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OcHoBHas Gopma opraHuzaii 00pa3oBaTENIBHOTO MPOIEcca — KIACCHO-YPOUYHAs CHCTEMA.
[IpenycmarpuBaeTcs NpUMEHEHHE CIICAYIOIINX TEXHOJIOTUI 00ydeHUs:

TpaJUIIMOHHAS KIIACCHO-YPOUHAas
UTPOBBIE TEXHOJIOTUU

3JIEMEHTHI TPOOIEMHOT0 00y4YeHHUS
TEXHOJIOTMHU YPOBHEBOM AudepeHuanuu
3I0pOBbECOCPETraroIIfe TEXHOIOT HH

UKT

Bupst 1 popMBbI KOHTPOJIS: IPOMEXYTOUYHBIHN, IPEYIPEIUTEIbHBIN KOHTPOJIb; KOHTPOJIBHBIE
paboTHI.

oakrwndE

TemaTu4yeckoe MJIAHUPOBAHUE

Kon-60 Kon-6o
Ne Paszoen npozpammet Kon-60 KOHMPOIbHBIX 3auemos
nacoe pabom no paszoeiny

1 Bekropsl. MeToa koopauHar. 19 1 1
2 CoOTHOIICHUST MEKTYy CTOPOHAMHA U

yriiaMu TpeyrojbHuka. CkaaspHoe 12 1 1

MIPOU3BEJICHNUE BEKTOPOB.
3 JInrHa OKpY)KHOCTH M IUTONIAIb KpyTa. 13 1 1
4 JIBroKeHUS. 8 - 1
5 006 akcHoMax reoMeTpHH. 2
6 HadanbHbIe CBEJICHUS U3 CTEPEOMETPHUH. 8
7 [ToBTOpEHME. 6 1

Hmozo: 68 4 4
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Kaﬂe}mapﬂo-TeMaaneCRoe IJIAHUPOBAHUE

MPOXO0KIACHUSA IMMPOrpaMMHOI0 MaTepHuaJia

No/Ne Jlama ypoka no | Kon-eo |Ocnoenvie
YpOKo8 Cooepscanue mamepuana naauny yacoe Hanpaen.
gocn.
oeam.
BekTopsbl 8
1-2 [[TonsTue BeKTOpa 06.09. 08.09. 2 1,35
13.09, 15.09, 2, 4
3-5 |CnokeHHE U BBIYUTAHHE BEKTOPOB 20.09 3
6 |YMHOXEHHEe BEKTOpa Ha YHCIIO 22.00. 1 5,6
7-8 |[IpuMmeHEeHHE BEKTOPOB K PEIICHHIO 33134 27.09, 29.00. 2 3,7
MeTtoa KOOPAUHAT 11
9-10 |KoopauHaThl BEKTOpA 04.10, 06.10. 2 2,4,7
11-12 [lIpocreiimme 3a1a4i B KOOPAMHATAX 18.10, 20.10. 2 3)
13-15 |VpaBHeHHE OKPY)KHOCTH. YpaBHEHHUE MPSIMOI 25.10, 27.10. 3 3,6
16-17 [Pemenue 3amau 01.11, 03.11. 2
18 Yemmuouii 3auem no meme «Bexmopuvi. Memoo 08.11. 1 3)
KOOpounam»
19 Konumponvnasa paooma Ne 1 no meme 1011 1 3)
«Bexmopui. Memoo koopounam»
CooTHOIIEHUSI MKy CTOPOHAMH M YIJIaMH
TpeyrojabHuka. CkajJsipHoe pou3BeeHne 12
BEKTOPOB.
15.11, 3,6
20-22 |Cunyc, KOCHHYC TaHTE€HC yIiia 17.11,29.11 3
23-26 COOTHOIIICHHSI MEXKTy CTOPOHAMH H YTJIAMH 01.12, 06.12, 4 2, 4
TPEYroJIbHUKA 08.12, 13.12.
27-28 |CxanspHOe MpOU3BEACHNE BEKTOPOB 13.12,20.12. 2 2, 6
29 |Pemenue 3amay 22.12. 1 1,7
Yemmuoii 3auem no meme «Coomnouwienus 3, 4
30 |mesrcoy cmoponamu u yenamu mpeyzonbHuKd. 27.12. 1
Cranapuoe npouseedenue 6eKmopos»
Konmponvnasa paboma Ne 2 no meme 5
«CoomHouienus mexcoy CmopoHamu u yenamu
31 29.12. 1
mpeyzonvhuka. Ckanapuoe npouseedenue
6€KmMOpPO08»
JUTHHA OKPYKHOCTH M IVIOIAAb Kpyra. 13
10.01, 12.01, 2,6
32-35 |[[IpaBUIBHBIE MHOTOYTOJBHUKU 17.01, 19.01 4
24.01, 26.01, 5,7
36-39 |/{mmHa OKpY>KHOCTH U TUIOMIA/Ib Kpyra 31.01, 02.02 4
02.02, 07.02, 2,3, 4
40-42 |Pemenwue 3ama4 09.02 3
43 Yemuwi 3auem no meme «/[nuna 14.02. 1 5
OKpY)HCHOCHIU U RIIOWAOb KPY2a»
44 Konmponvnasa paboma Ne 3 no meme «/[nuna 16.02 1 5

OKPYHCHOCHIU U RIOWLAOL KDY2a
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JABuKenune

45-47 [[lonstue nBwxenus. CuMMeTpust 28'0027’ 8:2))'03’ 3 3,5
48-50 [[TapamienbHBINA IEPSHOC U TOBOPOT 09'013 6’ (1)?;-03, 3 3,4
51 |Pemenue 3amau 21.03 1 5
52 Ycemuotit 3auem no meme «/leusicenue» 23.03 1
HauajbHble CBeJIeHUsI U3 CTEPeOMeTPHHI 8
2,5,7
28.03, 30.03,
53-56 [MHororpaHHUKH 04.04. 06.04. 4
1,3
18.04, 20.04,
57-60 [Tena u MOBEPXHOCTH BPAIICHHUS 25.04, 27.04. 4
61-62 006 akcHuoMax reoMeTpun 04.05, 06.05 2
IloBTOpEHUE 6
63-64 [PemeHue 3amau 11.05, 13.05 2 3,4,5
65-66 Hmozosas konmponvnas paboma 18.05, 20.05 2 5
67-68 |[losmopenue, 3axpennenue. 25.05, 27.05 2 1,3
Hroro yacon 68

21




KanenpapHo- TemaTH4eckoe VIAaHUPOBaHUeE 110 reoOMeTpHHU 9 Ki1acca
(yueOnuk aBt.: JI.C. Aranacsu u ap win B.®. bByry3oB u ap. «['eomerpus 7-9», M. «IIpocBerieHue»)

Ilnanupyemoire pesynomamol 00yuenus Buowt u
Tun/
No K-60 . dopmur
Tema pazoena ypoxa dopma Oceoenue npeOmMemnolx 3Hanuil Hama
YpoKa uac. yvia KOHmpOJ
YpoKa P
I'naa IX. BekTopsl (84.) + ['maBa X. Meroa koopaunar (114.).
ITonsiTue BexkTopa NHM | ®opmynupoBaTh olnpeneneHus u | PerynsiTuBHbIe: CIL. BII
1-2 2 31M | WUIIOCTpUPOBATH TOHATHS BEKTOPA, €T0 UIMHBI, | KOHTPOJIb, KOPPEKIIHUs, OIEHKA. 3’7 0 ’
KOJITTMHEAPHBIX 17§ PaBHBIX BekTOpoB; | [lo3HaBaTeabHBIE:
Cro)eHue u VMHM | MOTMBHMPOBAaTh BBEJICHUE MOHATHH W NEHCTBUI, | aHAaJW3, CHUHTE3, CpaBHeHMe, o00oOmenue, | CII, BII,
3-5 BBIYUTAHHE BEKTOPOB 3 31IM | CBSI3aHHBIX C BEKTOpPaMHU, COOTBETCTBYIOIIMMH | aHAJIOTHS, CEpUAIHs, KJIacCH ()UK, VO, T,
C3YH | mpuMepaMu, OTHOCSAIIMMHCA K (U3UYECKUM | UCIOJIb30BaHUE 3HAaKOBO-CHMBOJIMUECKUX CP
VY MHOXKEHHE BEKTOPOB VIHM | BEKTOpHBIM BEIWYMHAM; IPUMEHSTH BEKTOPHI U | CPEICTB, MOJCIUPOBAHHE U NPeoOpa3oBaHMe
6 Ha 9HCIIO 1 3UM | AcHCTBHA ~ HAX  HAMM  TIPH  PEIICHMH | MOJCNEH PasHbIX THIIOB; CIL, BIL,T
C3YH | reoMeTpuyecKux 3aaad. BBINOJIHEHUE JEHCTBUIL 110 alNropuTMy;
[puMeHeHne HOJIBE/ICHHE TI0/1 IIOHATHE. CII, BII,
BEKTOPOB K PEIICHHUIO MHM KoMMyHHKaTHBHbIE: KOHTPONb JCHCTBUA | VO, T,
7-8 | samau 2 3UM napTHepa, BBIDAXKCHHE CBOMX MBICICH H | (P, PK,
C3VH apryMeHTaIus CBOETr0 MHEHUS c P
YOC3 JIOCTATOYHOH TOTHOTON ¥ TOYHOCTBIO. 3
Koopnunate! BekTopa OOBSICHATP W WIUIIOCTPUPOBaTh  IMOHATUSA | PeryjasiTHBHbIE:
WHM | mpsiMoyronsHOM CUCTEMBI KOOpJAMHAT, | KOHTPOIb, KOppeKuMs, ouneHka, Boaesas | CII, BII,
9-10 2 3UM | koopAMHAT TOYKH HM KOOPJMHAT BEKTOpA; | CAMOPErYJSIHs, BBITOJHEHHE MPOOHOrO CP,
BBIBOAMTH M HCIIOJb30BAThH IIPU PELICHUU 3a1ad | yueOHOro  neiictBuss U (ukcupoBaHue 00)
(GopMyNnBl  KOOpPIMHAT  CEpenuHbl  OTpPEe3Ka, | HHAMBUAYAJIbHOTO 3aTPYAHEHHS B IPOOHOM
[Ipocreiimme 3anaun B JUIMHBI BEKTOpa, PAacCTOSIHUS MEXIy OBYMS | JEHCTBHH.
KOOpJMHATax NHM | Toukamu, ypaBHEHUS OKPY>KHOCTH U TPSMOMA. Ilo3naBaresbHbIE: CII, BII,
11-12 2 3UM | IIpuMeHSATHh NOJNYYEHHBIE 3HAHMS IIPU PELICHUHU | aHaJu3, CHHTE3, CcpaBHeHHe, o00o006menue, | CP, PK
b 9
3aa4d ¥ JOKa3aTeIbCTBA TEOPEM. aHaJIOTHsl, CepuaLus, KiacCupuKaLus; YO

DopMHUpOBaHKE NPEICTABICHUN O CBSI3U MEXIY

HCIIOJIB30BAHUEC 3HAKOBO-CUMBOJIMYCCKUX




YpaBHeHue reOMeTpUYECKUMHU u anreOpanvdecKUMH | CPeACTB, MOACIUPOBAHUE U MPeoOpa3oBaHKE
OKPY>KHOCTH. NHM | noHstusimMu, NepeBoje C s3bIKA I€OMETPUM HA | MOJEIIEH pa3HbIX THUIIOB; CII, BII,
13-15 | YpaBHeHUE TPIMOH. 3UM | s3Ik anreOpsl M OOpaTHO MpPW PELICHUH 3ajad | BBHIIOJIHEHHE ACHCTBUHN 10 alrOpUTMY; CP, PK,
Pemenne 3anau C3VYH | (B TOM uncie U IPUKIAIHOTO XapaKTepa). MOJIBEZICHNE TI0J] TOHSTHE, YCTAaHOBJIEHUE T
MPUYHUHHO-CIIEACTBEHHBIX CBA3EH,
Pemenne 3anau JIOKa3aTeIbCTBO
C3VH KommyHnukaTuBHble: KoHTponb pAeiictBust | CII, BII,
16-17 vOC3 naptHepa, BbIpaxkeHHe cBoux Mbicied u | CP, PK,
apryMeHranus CBOETO MHEHUSA c 1P
JIOCTATOYHOM ITOJIHOTON U TOYHOCTBIO.
Yemuwtin 3auem no YMerb HaxoquTh KOOPAMHATHI U JIUHY OJHOTO | [lpu  @winoaHenuu  pabomsi  yuawuics
meme «Bekmopot. BEKTOpA, BEIPAKEHHOT'0 Yepe3 APYTrue BEKTOPHI, | 00diceH nOKA3amb obs3amenvhble
Memoo WCIIONIB3YSI CBOMCTBA AEHCTBUI C BEKTOPAMH, | pe3yibmambsl 00VUeHUs: c80uU 3HAHUA 3
Koopounam» TNPUMEHATE METO/l KOOPAMHAT JUISl PEWICHUS | Onepayuii. ¢ 6eKmopamu, Nnpumenis npu
TEOMETPUYECKHX  3a/1ad; WCIIOJIB30BaTh | HeobXoouMocmu couemamenvHblil,
YpaBHEHHE OKPYKHOCTH W TIPAMOU IIpU | nepemecmumenbHulil U pacnpeoeiumenbHblil
pemieHnn 3a7ad W COCTaBJATh YPABHEHUE | 3AKOHbl, GbIUUCIAMbL OJIUHY OMpe3Ka No
18-19 K3V | okpyXHOCTH W TpSIMOU TIO YCIIOBHSAM 3aa4H. | KOOpOUHAMAM €20 KOHYO8,  GbIYUCHAMND
OmnpenensiTe B3aUMHOE IOJIOKEHUE IPAMONH U | KOOpOUHamb cepeounvl ompesxa;
Konmpononasn OKPY/KHOCTH, OKPY>KHOCTH M TOYEK, UCIIONB3YS | UCNONb306AMb KOOPOUHAMHBIL Memoo OJisl
paboma Ne 1 no meme YpaBHEHUS OKPYXHOCTH M KOOPAUHAT TOUEK; | UZVUEHUS CEOUCHE NPAMbIX U OKPYICHOCHELL.
«Bexmopot. Memoo OIpeNeNsaTb BHMI M CBOWCTBA GUIYPHl TI0 | BblNYCKHUK NOLYUUM BO3MONCHOCHIb. KP
Koopounam» KOOPIMHATAM €€ BEPIINH. 061a0emb  BEKMOPHBLIM U  KOOPOUHAMHBIM
Memooamu Ol peuwteHuss  3a0a4y  HaA
gvluUcienue U 00Ka3amenbCmeo.
I'naBa XI. CooTHOIIEHNSI MEKIY CTOPOHAMH U YIJIaMH TpeyrojbHuka. CkajsipHoe npousBeaeHue BeKTopos (124.).
Cunyc, KOCUHYC VHM PopMynHpoOBaTH u HJUTFOCTPUpOBaTh | PeryjisTUBHBIE:
TaHTEeHC yIia UM | OMPEACICHHSA CHHYCA, KOCHHYCA M TAaHICHCA | KOHTPOIb, KOPPEKIHS, OlLCHKA, CII, BII,
20-22 C3yH | YrioB ot 0 mo 180°; BBHIBOmMUTH OCHOBHOE | BBITOMHEHHE MpoOHOro ydeOHoro mekictBust | CP, PK|
TPUTOHOMETPUUYECKOE TOXAECTBO U (OPMYJBI | U (ukcupoBanue WHAWBUIYAIEHOTO 0J0)




COOTHOIIICHUS MEXKTY

npuBeAcHUs; (HOPMYIUPOBaTh M JIOKA3HIBATH

3aTPYJAHCHUS B IPOOHOM JICHCTBHH,

CTOPOHaMHU H yTJIAMH WHM | Teopembl CHHYCOB U KOCHHYCOB, IPUMEHSATh UX | TUNIAHUPOBAHHUE M POrHO3MPOBAHUE. CI1, BIIL,
23-26 | TpeyroiapHUKa 3UM | npu pereHur TPEeyrolbHUKOB, OOBICHATH, Kak | Ilo3HaBaTe/ILHbIE: CP, PK,
UCTIONB3YIOTCSl TPUTOHOMETpHYEeCcKHe (DOPMYIBI | aHalu3, CHHTE3, CpaBHEHHe, 0000mIeHue, YO
B M3MEPUTENBHBIX paboTax Ha MECTHOCTH; | aHaJIOTHsl, CepUalysl, KIacCH(PUKAIIHS;
CkanspHoe VHM (dhopMynupoBaTh ONpPEACNEHUS YyIrila MEKAY | UCTIOIb30BaHUE 3HAaKOBO-CHMBOJIMYECKUX
MIPOHU3BECHUE 3)M | BEKTOPaMH M CKANSPHOTO  TPOM3BENCHHUS | CPEICTB, MOJICTUPOBAHUE 1 npeodpazosanue | CII, BII,
27-28 | BekTOpOB C3yH | BEKTOPOB; BBIBOMTH dbopMyily CKaJsIpHOTO | MOJeNiel pa3HbIX TUIIOB; CP, PK,
IIPOU3BEICHUSI 4YE€PE3 KOOPAUHATBI BEKTOPOB; | BBIIOJHEHUE IEHCTBUI IO aITOPUTMY; @O, TP
(dhopmynupoBaTh H OOOCHOBBIBATh YTBEPXKICHUE | MOIBEACHUE II0J] TOHATHE, YCTaHOBIICHHE
Pemenue 3anau O CBOMCTBax CKalsipHOTO TPOW3BEACHMUS; | IPUIMHHO-CIIEJCTBEHHBIX CBsI3ei,
MCIOJIH30BATh CKIIPHOE  TIPOM3BEJICHUE | JIOKA3aTENbCTBO, TOHCK M  BBIICIEHHE
BEKTOPOB IIPU PELLICHNUH 3a/1a4. WHpOpMaIUH CIL, BII,
29 530%131 KomMyHukaTuBHbBIE: mwianupoBanue | CP, PK,
y4e0HOrO0  COTPYIHHYECTBA,  aJeKBaTHOE T
UCIIONIb30BAHUE  PEUEBBIX  CPEICTB  JIS
pelleHns KOMMYHUKAIIMOHHBIX 3a71a4.
Yemuwnii 3auem YMerp pemaTs MPOU3BONBHBIN TPEYTONBHUK 1O | [Ipu  @vinoaHenuu  pabomsl  yuawuiica
no meme TPEM »3JIEMEHTaM, 3HaTb CHHYC, KOCHHYC U | Q0JiCEeH noxazambv obs3amenvHbie
Konmponovnasn tanrenc yrios 30°, 45°, 60° u yMeTh HAXOAUTE | Pe3ybmamol 00Y4eHUs.:
paboma Ne 2 TpUrOHOMETpHUecKre (GyHKIUH yrioB oT 0° 10 | 6bI4UCANMb cranapHoe npousgedenue 3
no meme 180° ¢ momompro TaOMUI] W KallbKyJsTOpa, | 6€KMOpos, HAXOOUMb  y20n  Medcoy
30-31 «Coomnowenus K3y | MOHMMATh CBS3b MekIy BeKTOpaMH u HXx | 6€Kmopami, YCMaHaeIueamy
MENCOY CMOPOHAMU U KOOPJMHATAMH, ONPEACNATh YIOI  MEKLy | NEPNEHOUKYNAPHOCb NPMBIX.
yenamu BEKTOpaMHU, HCIIO0JIb30BATh onpenenenue | Y4awuics noiydum 603MOIHCHOCIb
mpeyzonvHuKa. CKQJIIPHOTO MPOM3BENICHUS U €ro CBOWCTBa B | NOKA3AMb  C60U  YMEHUA npu  peuenuu KP
Cranapnoe KOOpAMHATAX  JUIi  pelleHus  3agad  u | MPeyeOIbHUKOS.
npousgedenue JIOKa3aTeIbCTBA TEOPEM.
6EKMOPO8»
I'masa XII JJIMHA OKPY/KHOCTH U ILUIOIIAAb KPYyra (13u.).
[IpaBunbHbIE NHM | ®opMmynupoBarth ONpeneicHHEe NpaBUIbHOTO | PeryiasituBHbIE: CII, BII,
32 MHOI'OYT OJIBHUKU 31UM | MHOrOYTONIBHUKA; ¢dbopmynupoBatb U | IUIaHUPOBaHUE, LieJenojgaraiiue, KoHtpoib, | CP, PK|
JOKa3blBaTb  TEOpPEMBl 00  OKPY)KHOCTSX, | KOPPEKLUS
OKpY>XHOCTb, UHM | ormcaHHOU OKOJIO npaswibHOro | Ilo3HaBarenbHbIe:
BIIMCAHHAS B 31M | MHOrOyroJlbHMKa W BIOMCAaHHOM € HEro; | aHaju3, CHHTE3, CpaBHEHue, o00o0uieHue, CIL, BII,
33 MPaBUIIbHBIA MHOTO C3VH | BBIBOOMTH M HCHONB30BaThb (OPMYJBl Ul | aHAJIOTHsI, CepHaLus, KilacCuUKalus; C%)gK’

YT'OJIBHUK

BBIYHCIICHUA omaan IIPaBUJIIBHOT'O

nNoABCACHUC IIOA IIOHATHC, YCTAaHOBJICHUC




OKpY>XKHOCTB, MHM
34 OIMCAHHAs OKOJIO 3UM

MIPaBMJIBHOTO MHOT'O C3VH

yroJbHHUKA

Dopmyiibl s

BBIYHMCIICHUE TUIOIAH

MIPABUIJIBHOTO MHM
35 MHOTOYTOJIBHUKA, €T0 3UM

CTOpPOHBI H pajiyca

BIIMCAaHHON

OKPY>KHOCTH

IToctpoenue MHM
36 MIPaBUJIBHBIX MHOTO 3UM

YTOJIbBHUKOB

JnuHa okpyxHOCTH NHM
37 31UM

Ilnomanp kpyra MHM
38 31UM

JnmHa oKpy>XHOCTH U

IJI0MIAb KpyTa.

CBs3p MEXIY

dhopmynamu st MNHM

39-40 | BPMMCICHHS 3UM

Iommaneit Kpyra u C3YH

IJIOIIAJEH BIIMCAHHBIX

Y OTHCaHHBIX

MIPaBMITBHBIX

MHOTOYT OJTbHHKOB

Pemenue 3agau

41-42 C3vH

YOC3

MHOI'OYT'OJIBHMKA, €ro CTOpPOHBl U paaudyca
BIIMCAHHOM OKPYKHOCTH; pellaTh 3aJadd Ha
IIOCTPOEHUE MPABUIIBHBIX MHOI'OYI'OJIBHUKOB;
OOBSCHATH TMOHSATHS JUIMHBI OKPYXXKHOCTH U
IUIOIAAN  Kpyra; BBIBOAUTH (OPMYINBI  JUIst
BBIYUCIICHUS] JUIMHBI OKPYXHOCTH M JUIMHBI
JIyrd, IUIOLWIAJHA Kpyra U IUIOIIAJU KPYroBOIr'O
CEKTOpa; TMPUMEHSTh OTH (QOPMYJIBl  TPH
pelIeHnN 3a1a4.

MIPUYMHHO-CIEACTBEHHBIX CBSI3EH,
MIOCTPOEHUE JIOTHYECKOM Henu
paccyXIeHuH, JIOKa3aTeNbCTBO,
CaMOCTOSITEJIbHOE  CO3JIaHUE  AJTOPUTMOB
JICATCIPHOCTH, BBIINOIHCHUE JCHCTBHI IO
alTOPUTMY;

OCO3HAHHOE€ W MPOU3BOJIBHOE MOCTPOEHUE
PEUCBOTr0O BhICKA3bIBAHMA.
KoMMyHMKATUBHBIE: BBEIPOKEHHE CBOMX
MBICIIEN 1 aprymeHTanusa CBOCro MHCHUA C
JIOCTAaTOYHOM  TIOJHOTOM M TOYHOCTHIO,
aJIEKBaTHOE WCIIOJIb30BaHUE pEYEBBIX
Cp€ACTB Ijid PEHICHHUSA KOMMYHHUKAIIMOHHBIX
3a1ad4, y4er pas3sHbIX MHEHHUH,
KOOPAWHHUPOBAHUEC B COTPYAHUYCCTBE,
JIOCTHUXKEHHUE IO OBOPEHHOCTEH.

CTI, BII,
CP, PK,
®0

CTI, BII,
CP,

CTI, BII,
CP

CTI, BII,
yO

CII, BII,
YO

CII, BII,
PK,

CII, BII,
1P
CP, PK,




Yemuwtii 3auem no
meme «/[nuna

HNmMers npexncraBieHue O  BIUCAHHBIX U
ONMCAHHBIX IPABWIBHBIX MHOTOYI'OJIbHUKAX,
3HaTh (OPMYIBI ISl BBIYMCICHHS 3JIEMEHTOB
NPaBUIBHBIX ~ MHOTOYTOJBHHKOB,  (DOPMYJIBI

Ilpu  evinoanenuu  pabomvl  yuauwuiics
ooicen nokazama obszamenvHbie
pesynomamol 00yYEeHUsL:

BLIYUCTAMb  OAUHbL  JTUHCHUHBIX IIEeMEHINO8

OKPYJICHOCHU U 3
nAOWads Kpy2a» TUIOIIAM KPyra, KpyroBOrO CEKTOpa W JUIUHBI | ghueyp u ux yenwl, UCnonw3ys ¢popmyist OuHbL
OKPY)XHOCTH,  JOYI'HM. YMETh  IPHMECHATh | OKPYHCHOCMU U ONUHBL OYeU OKPYICHOCHU,
cBoiictBa  (Quryp OpH  HX  B3aUMHOM | ¢hopmyawi naowjaoei gueyp;
PACIOJIOKEHUHM M COOTHOIICHUU HMX 3JIEMEHTOB | GbIUUCSAMb NIOWAOU, KPY208 U CEKMOPOs;
JUISL pelieHUs 3a7a4 Ha BBIUKUCICHHUE W | ONUHY OKPYIHCHOCTU, OnuHy oyeu
43-44 K3V | mokazarennscTBO. OKPYIHCHOCTNU,
pewams  3a0auu  HA  OOKA3AMENbCMBO C
UCNOTBL306AHUEM Gopmyn OnUHb
Koumponvnasn OKPYIICHOCTIU U ONUHBL OyeU OKPYICHOCHU,
paboma Ne 3 no Gopmyn nrowaoeil ueyp;
meme «/[nuna Buinycxuux nonyuum 603modcHocmy:
OKDYJICHOCIU U BLIYUCTAMb NIOWAOU PUSYD, COCMABTIEHHbIX KP
n0Wa0b Kpyza» u3z 0syx unu Oonee ueyp, 8 mom uucie
UCNOABL3YSL OMHOWIEHUSL PABHOGETUKOCIU U
PABHOCOCMABTIEHHOCMU. .
I'naBa XIII. [IBu:kenue (84.).
45 ITonsiThe NBUMXKEHUS OOBSCHATH, UTO TAKOE 0TOOPaXKEHUE MIIOCKOCTH | PeryjasiTHBHbIE: CII, BII,
WHM Ha ceOs, U B KaKOM CJIydae OHO HAa3bIBAETCS | KOHTPOJIb, KOPPEKIWs, OIlEHKa, BOJICBas
Cummerpus. OceBas JIBIDKEHHEM TIJIOCKOCTH; OOBSICHATh, YTO TAKOE | CAaMOPEryJISIus.
CHMMeTpHS, UM oceBas CHMMETPHS, LCHTpalbHas CHMMETPHI, IMo3naBaTenbHbIe: CP. PK
46-47 | ueHTpaNbHAs C3VH napajuienbHbIH MepeHoc " MOBOPOT; | aHANIW3, CHHTE3, CpaBHEHHE, OO0OOIICHHE, CI;O >
CHMMETpHs 000OCHOBBIBaTb,  4YTO  OTH  OTOOpPaKCHHUS | aHAJIOTHS, cepranus, KJIacCH(DUKAITHS;
IJIOCKOCTH Ha ce0si SBISIOTCS JBHKCHUSMH, | KOHTPOJIb M OIEHKA MPOoIecca U Pe3yIbTaToB
[apaiensHblit VEM OOBSCHSATH, KAaKOBA CBS3b MEXNY JBMKCHHSIMHU | JACATCIHHOCTH, MOJICTHPOBAHNE u
TIEPEHOC U TTOBOPOT VM U HATOMCHHAMH; WIUTOCTPUPOBATL OCHOBHBIC | IOCTPOCHHE, npeobpa3oBaHe MOICITH CP. PK
48-49 BHUJp JIBWXKCHUI, B TOM uucie ¢ momonipio | KoMmmyHnkaruBHbIe: TUIAHUPOBaHUE )25
C3VH KOMITBIOTEPHBIX MPOrPaAMM. y4eOHOr o COTPYTHUYECTBA, KOHTPOITh @0
JICWCTBUSL MApTHEPA, BBIPAXKECHHE CBOUX
Pemenne 3anau MBICJICH M apryMEHTAllUs CBOCr0 MHEHUS C
JIOCTATOYHOM MOJHOTON M TOYHOCTHIO. CIL BII
50-51 C3VH CP’ PK ,
YOC3 o




Yemuwtii 3auem

Ctpouth 00passl OTpPE3KOB, MPSIMBIX,
MHOTOYT'OJTBHUKOB C TOMOLIBIO IICHTPATbHOM,
OCEBOH CHMMETPHH, MapajulelbHOro IMepeHoca

Ilpu  evinoanenuu  pabomsl  yuauuecs
NOKA3bl8AIOM  CB0U  YMEHUsl  CIMpOums
eeomempuyeckue gueypvl u ux oopasvl npu

no meme
52 «/leudicenue» K3VY | u noBopoTa Ha 3aJlaHHBIi yroy, JOKa3blBaTb | 3d0GHHOM  OBUJICEHUU  C  HOMOUbIO 3
YTBEPKJIEHUS C TIOMOILBIO TOHATHI IBUKEHUS | YEPMENHCHbIX — UHCIMPYMEHMO8, U  uUmeem
U €r0 CBOWCTB. B03MONCHOCb NOKA3AMb e Hce YMEeHUs C
NOMOWBIO YUPKYIA U JUHEUKU.
I'maBa XIV. HavanbHble CBeeHUs U3 cTepeoMeTpu (84.).
MHororpaHHUKA VUM OOBSICHATh, YTO TaKOE MHOTOTPAaHHHK, €ro | PeryjisiTHBHbIE:
3UM | TPaHu, pébpa, BEpIIMHBI, TUATOHAIH, KAaKOH | KOHTPOJb, Koppekmws, orenka, BoneBas | CII, BII,
53-56 C3yH | MHOTOIDaHHHMK HA3bIBAETCS BBIIYKIBIM, YTO | CAMOPEryJIAlHs, CP, PK,
TaKO€ n-yrojibHas Impu3Mma, €€ ocHoBaHus, | [lo3HaBaTebLHbIE: 0[]
OOKOBbIC TpaHM H OOKOBbIe pEéOpa, Kakas | aHajiW3, CHHTE3, CpaBHEHHE, 000OIICHNUE,
Tena u moBepxHOCTH Mpu3Ma  Ha3bIBaeTCA  MPSAMOM HW  Kakas | aHAJOTHS, CepHaIlns, KIacCH(UKAIIHS;
BpaIIeHus HAaKJIOHHOM, YTO TaKOe BBICOTA MPHU3MBI, KaKas | MCIIOIb30BaHUE 3HAKOBO-CHMBOJINYECKUX
npu3Ma HasbIBaeTCs TMapaJUIeeuIe/loM U | CPEICTB, MOJEIUPOBAHKE M MTPeoOpa3oBaHue
KaKon rapasuIeenuIes Ha3bIBAETCS | MOZEJEH pa3HbIX THIIOB;
MIPSIMOYTOJIEHBIM; (hopmynrpoBaTh U | IOJIBEZICHNE TIOJ] TIOHSTHE, YCTAaHOBIIEHUE
00OCHOBBIBaTh  YTBEP)KIEHHUSI O CBOWCTBE | MPUYUHHO-CIEICTBEHHBIX CBsI3eH,
IUaroOHAllell TapajUleNienunea U O KBaApaTe | MOCTPOEHUE JIOTUYECKOi (2007
JMaTOHAIIN MPSAMOYTOJIFHOTO Tapajuleenuieia; | pacCyKIeH!,  BBIBEACHWE  CIEACTBHU,
OOBSICHATH, YTO Takoe OOBEM MHOTOrpaHHUKA; | KOHTPOIb M OIEHKA IIPOIlecca M Pe3yIbTaTOB
WHM | BeBoauTh (C MOMOIIBIO MpuHIUIA KaBanbepw) | AeATENbHOCTH, JI0KAa3aTENbCTBO; OCO3HAHHOE CIL BII
57-60 3UM | dbopmyny 00BéMa MPSIMOYTOIBHOTO | 1 TPOHW3BOJBHOE TMOCTPOEHHUS  PEUEBOTO CP’ PK’
C3VH | mapamnenenumena; OOBSICHSTD, KaKOM | BBICKa3bIBAaHMSI. d;O ’

MHOTOTPaHHUK Ha3bIBa€TCS NUPAMUAOH, 4TO
TaKO€ OCHOBaHWE, BEpIIMHA, OOKOBBIC T'PaHH,
OOKOBBIE PEOpPa W BHICOTA MHUPAMHUIBI, KaKas
MUpaMuza Ha3bIBAETCS MPABUIIBHOM, YTO TAaKOEe
anojemMa TPaBUILHON NHPaMHIBI, TPUBOJUTH
hopmyny o0béMa upaMubl; OOBSICHATH, KAKOES
TEJIO Ha3bIBAeTCS LWIMHAPOM, YTO TAaKOE €ro
OCb, BBICOT4, OCHOBaHHMS, paaUyC, OOKOBasd
MIOBEPXHOCTB, o0Opasytomue, pa3BépTka
OOKOBOH TOBEPXHOCTH, KaKUMHU (hopMynaMu

KoMMyHuKaTHBHBIE: TUTAaHUPOBAHHE
y4e0HOr0 COTPYHUYECTBA;
MTOCTAaHOBKA BOIIPOCOB U cOOp MH(OpMAIny;

paspeleHue KOH(JIUKTOB, MPUHSATHE
PELLIEHUS U €ro peaau3alus;
yIpaBJICHHE MOBEZCHUEM naprTHepa,

TOYHOCTb U IIOJHOTA TIPHU aprymeHTalvuu u
BBIPAXKCHUH CBOUX MBICIICH.




BBIp@XKaloTCsl 00bEM M IUIomans OOKOBOH
MOBEPXHOCTH IWIMHApPA; OOBSACHATH, KAKOEC
TENIO0 HA3bIBACTCSI KOHYCOM, YTO TaKOE €ro OcCh,
BBICOTA, OCHOBaHHE, OOKOBas TIOBEPXHOCTH,
oOpazytorue, pa3BépTKa 0oKOBO¥
MIOBEPXHOCTH, KaKUMHU dhopmynamu
BBIpOKAIOTCI 00BEM KOHyca U IUIOMIAllb
OOKOBOW  TMOBEPXHOCTH, OOBSICHITH, Kakas
MIOBEPXHOCTh Ha3bIBaeTCs cPepoil U Kakoe Telo
Ha3plBAaeTCs IIAPOM, YTO TaKoe pajguyc |
qaMerp cdepbl (mapa), KakuMu GopMyIamu
BBIpKAIOTCS 00bEM Mmapa M Iuiomans chepsr,
n3o0paxkaTh M pacro3HaBaTh Ha pPUCYHKax

IIpU3MYy, IapauIeIeIuIIeN, nUpaMunIy,
IIUIMH]IpP, KOHYC, IIap.
006 akcnomax O3zHakomiteHNE c CHCTEMOM akcuoM, | PeryasituBHble:
reoMeTpuu IIOJIOKEHHBIX B  OCHOBY M3Y4YE€HMS Kypca | KOHTPOIb, KOPPEKIIUsA, OLIEHKA
UM | Teomerpu, ¢dbopmupoBanue npeacrasieHus o6 | Ilo3HaBaresabHbIe: ) CP
61-62 C3yH | AKCHOMATHYECKOM  TIOCTPOGHMHM TEOMETPHH. | TIOCTPOCHHE  PEYEBBIX  BBHICKA3BIBAHME B PK
DopMUpOBaHUE TPEICTABICHUS 00 OCHOBHBIX | YCTHOHM M MHCHMEHHOH (hopme. PO
JTamax pasBUTHAA TEOMETpHH, paccMoTpeHrne | KoMMyHuKaTHUBHBIe: TJIaHUPOBaHUE
TEOMETPUU B ICTOPUIECKOM Pa3BUTHH HAYKH. y4e0HOr0 COTPYAHUYECTBA;
ITOCTAaHOBKA BOIIPOCOB U cOOp MH(MOPMATIHH.
Pemenue 3amau CucremaTtu3anusi 3HaHUM 10 TemMaM Kypca | PeryjasiTHBHbIe:
reoMerpuu 7-9 KIaccoB, COBEPIIEHCTBOBAHHE | KOHTPOJb, KOPPEKIIHS, OI[EHKa
HaBBIKOB pemeHust 3agad. DopmupoBanue | [lo3HaBaTejbHBIE: PK
YMEHHUS peIIaTh 3a7jadqd ¢ KPaTKUM OTBETOM, C | KOHTPOJb M OIIEHKa MPoIecca U pe3yIbTaToB CK’
63-64 C3YH | BeiOOpoM OTBeTa, C pa3BEpHYTHIM DEIICHHEM. | IEATEIbHOCTH BK’
YOC3 | IloBropeHHE aaropuTMOB pemieHusl 3anad Ha | KoMMyHMKAaTHMBHBIE:  BBIPAXKEHUE CBOUX YO’
JI0Ka3aTeIbCTBO. MBICIIEH C  JOCTATOYHOM TMONHOTOH U T ’
TOYHOCTHIO;
WCTIOJIh30BaHME KPUTEPUEB UIT OOOCHOBAHUS
CBOETO CYXK/ICHHSI.
Hmozoean 3HaTh OCHOBHOM TEOPETUYECKUU MaTephan 3a
KOHmMpObHAA Kypc TUTAHUMETPUU M YMETh pelaTh 3a1a4u 1o
65-66 | paboma K3V | remam Kypca OCHOBHOM LIKOJIBI. KP

Hcnons3oBath HpHOGpeTeHHLIe 3HAHUA H
YMCHUA I PCHICHUA MNPAKTUYCCKUX 3adad,




CBsA3aHHBIX C HaXO0XICHHCM
BCIINYHH.

reOMETPHUICCKUX

Pesepe

67-68 2

[IpuHATHIE COKpalIeHUS:

NHM — nu3ydeHnne HOBOTo MaTepuaia

3UM — 3akperuieHre U3y4eHHOro MaTepuania

C3VYH — coBepiieHCTBOBaHUE 3HAHWI, YMEHUM, HABBIKOB
YOC3 — ypok 000011IeHUSsT U CUCTEMATU3AINH 3HAHUHN
K3V — xoHTpOJIb 3HaHMI U yMEHUI

T —rect

CII — camomnpoBepka

BII — B3aumMonpoBepka

CP — camocrosiTenpHast paboTa

PK — paboTa o kaproukam

DO — GpoHTATBHBII OIPOC

YO — ycTHBIN o1nipoc

ITP — mpoBepouHas pabota

3 —3auer
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