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INOACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpamma mno y4yeOHomy Kkypcy "I'eomerpusa" nmns oOydaromuxcs 9 Kiaccos
paspaboTtaHa Ha ocHOBe DeiepanbHOI0 roCyJapCTBEHHOIO 00pa30BaTebHOIO CTaHAapTa OCHOBHOI'O
obmiero o0Opa3oBaHUS C Y4ETOM U COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMUU, NPEABIBISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAAULUI pOCCUIICKOro 00pa3oBaHus, KOTOpPbIE 00ECIIEUUBAIOT
OBJIAJICHUE KJIIOYEBBIMU  KOMIIETEHIMSIMH, COCTABJIIOIIMMU OCHOBY Ui  HENPEPHIBHOTO
o0pa3oBaHUsl U CaMOpa3BUTHUS, a TaKXKe LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U
[I03HABATEJILHOTO pa3BUTUS oOydaromuxcs. B mporpamMme yureHsl ujen u nosioxxeHus KoHuenuuu
pa3BUTHSl MaTeMaTHdeckoro ooOpasoBaHusi B Poccuiickoit ®Penepanuu. B smoxy mudpooit
Tpanchopmanuu BceX cdep UENIOBEUECKOW IeATENbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM 4€JOBEKOM 0e3 0a30BOi MaTeMaTHYeCKOW MOATOTOBKU. YK€ B ILIKOJIE MaTeMaTHKa
CILY’)KMT OIOPHBIM IpPEIMETOM JUIsl U3YyYEHHUS] CMEKHBIX IAUCLMIUIMH, a IOCJE IIKOJbl PEATbHOU
HEOOXOMMOCTBIO CTAaHOBUTCSI HENpepblBHOE 0Opa3oBaHHE, YTO TpeOyeT IOJHOLEHHOH 0a30Boii
0011100pa30BaTeIbHON MOATOTOBKH, B TOM YUCJIE U MATEMATHUUYECKOM.

D10 00YyCNOBIEHO TEM, YTO B HAlIM [JHU pacTéT 4YMciIo npodeccuil, CBSI3aHHBIX C
HETIOCPEJCTBEHHBIM TPUMEHEHHEM MaTeMaTUKUA: M B cdepe SKOHOMHUKH, M B OW3Hece, U B
TEXHOJIOTUYECKUX 001aCTAX, U Ja)ke B TyMaHUTapHbIX cdepax. Takum oOpazom, Kpyr IIKOIbHUKOB,
JUISL KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAUMMbIM IIPEIMETOM, PACUIUPSAETCS.

IIpakTHyeckass IOJIE3HOCTh MaTeMaTHUKU OOYCJIOBJIEHA TeM, 4YTO €€ MPEeAMETOM SBISIOTCS
dyHaaMeHTalbHBIE CTPYKTYpPBHl HAIIETO MHUpa: TMPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBIC
OTHOILEHHsI OT IPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, /IO JOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JUISl Pa3BUTHS HAy4YHBIX M MPUKIAJHBIX HAEH. be3 KOHKPETHBIX MaTeMaTHYeCKHX
3HAHUM 3aTPYAHEHO NMOHMMaHUE NMPHHLUIIOB YCTPONUCTBA U UCIOJIb30BAHUS COBPEMEHHON TEXHHKH,
BOCTIPHSITHE ¥ WHTEPHpPETalus pPa3HOOOPa3HOH CONMAIbHOH, SKOHOMHYECKOW, ITOJIUTUIECKOM
uHpopmanuu, ManodppeKTUBHA OBCEAHEBHAs MPaKTUUECKas JesTeNbHOCTh. KaxkaoMy yenoBeky B
CBOEH JKM3HU MPUXOIUTCS BBINOIHITH PacyE€Thl U COCTABIATH AITOPUTMBbI, HAXOIUTh U MPUMEHSTH
(bopMyIbl, BIaJeTh NPAKTUYECKUMU NPUEMAMU IT'€OMETPUYECKUX U3MEPEHUN M OCTPOCHUH, YUTATh
uH(pOpMallMIO, TPEJCTABIECHHYI0 B BHJE TaONMl, AMArpaMM U TpaQUKOB, XUTb B YCIOBUSIX
HEONpPeaeIEHHOCTH U TIOHUMAaTh BEPOSITHOCTHBIN XapakTep cly4yalHbIX COOBITHIA.

OAHOBpPEMEHHO € pacliupeHHeM cep MPUMEHEHHs] MaTEeMAaTUKU B COBPEMEHHOM O0IlEeCTBE BCE
0osiee BaKHBIM CTAHOBHUTCS MAaT€MaTHYECKHI CTHJIb MBIIUICHUS, IPOSBIISIIOIIUICS B ONpeaeIEHHBIX
YMCTBEHHBIX HaBblKax. B mpoliecce M3yuyeHUs MaTeMaTUKH B apceHal NpPUEMOB U METOJOB
MBILIJICHHUS] YeJI0BEKAa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIYKIMS M ACAyKIHs, 00001IeHne U
KOHKpEeTH3alusi, aHalIu3 W CHHTE3, KJIacCUPHUKauus M CHUCTeMaru3auus, aOcTparupoBaHue H
a”anorusi. OOBEKTHl MAaTEMaTHUECKUX YMO3AKIIOYEHNUH, IPaBUIa UX KOHCTPYMPOBAHHUS PACKPBIBAIOT
MEXaHM3M JIOTHYECKHX TIIOCTPOEHHM, CHOCOOCTBYIOT BbIpaOOTKE YyMEHUs (QOpMYIHpPOBaTh,
00OCHOBBIBaTh U JI0KA3bIBaTh CYXKJIEHUS, TEM CaMbIM pa3BUBAIOT JIOTHUYECKOE MbllUIeHHE. Bexymas
POJIb IPUHAJJIEKUT MaTeMaTuKe U B (POPMUPOBAHUM aJTOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS U
BOCIIMTAHUM YMEHMM JIEHCTBOBaTh IO 3aJaHHBIM AJITOPUTMAaM, COBEPLIEHCTBOBATH WM3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpoliecce pelieHus 3a1a4 — OCHOBOM yueOHOM AEsITENbHOCTH Ha YpOKax
MaTEMaTUKH — Pa3BUBAIOTCS TAKXKE TBOPUECKasl U NPUKJIAJHAS CTOPOHBI MBIIIICHHUS.

OOyuenne MaTeMaTHKe Aa€T BO3MOKHOCTh Pa3BUBaTh y 0Oy4YalOIIUXCSl TOUHYIO, PAllOHATbHYIO
U UHPOPMATHUBHYIO peyb, YMEHUE OTOMpaTh HauboJiee MOIXOMAAILINE S3BIKOBBIE, CHMBOJIUYECKHUE,
rpaduueckre cpeacTBa Al BEIpaKEeHHs! CYKIEHUN U HATJISIIHOTO X MIPEICTaBICHHUS.

Heo6XxoauMbpIM KOMIIOHEHTOM OOl KyJIbTyphl B COBPEMEHHOM TOJKOBaHMHU SIBJSIETCS 0OOILee
3HaKOMCTBO C METOJaMH TO3HaHHs JEWCTBUTEIBHOCTH, MPEICTABIEHUE O TMpPEAMETe M METoAax
MaTeMaTHKH, WX OTIMYUI OT METOAOB JPYI'MX €CTECTBEHHBIX W TyMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTUKH JJisi pelIeHUs HAayyHbIX W MPHUKIAJHBIX 3a1ad. Takum
o0Opa3oM, mMaremaTuyeckoe oOpa3oBaHHME BHOCHUT CBOM BKJIaJX B (popMupoBaHHE OOLIEH KYyIbTYpHI
YyeJloBeKa.

W3yuenne MaTeMaTUKU TaKXe COCOOCTBYET 3CTETHUECKOMY BOCIIUTAHUIO YEJIOBEKa, TOHUMAHHUIO
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KpacoTbl M W3SIIECTBA MAaTEMaTHYECKHX pPACCyXACHUH, BOCHPUATHIO TE€OMETPHUYECKUX (hopM,
YCBOEHUIO UJIEU CUMMETPHH.

esn u3yvenus.

«MaremaTuKy y)e 3aT€éM Y4HUTh HAJI0, YTO OHAa YM B MOPSAJOK IPHUBOJAUTY», — IHUCAT BEJIUKUN
pycckuil yueHnbli Muxaun BacuinbeBuu JlomoHocOoB. M1 B 3TOM cOCTOMT OAHA W3 ABYX LEJEH
0o0y4eHHs TeOMETpUU KaK COCTaBHOM YAaCTH MATEMAaTHKU B IIKOJE. DTOW L€ COOTBETCTBYET
Jl0Ka3aTeNbHas JIMHUA NpenojaBaHus reomerpuu. Cnemys NpencTaBiIeHHONW pabodeil mporpamme,
HAauMHAasg C CEOpMOr0 KJjlacca Ha YypoKaX TeOMEeTpUHd OOYYaIOLIUHCS YYUTCS MPOBOAMTH
JIOKa3aTeNbHbIE PACCYKICHUS, CTPOUTH JIOTMUECKHUE YMO3AKJIIOUEHUS, JI0Ka3blBaTb HWCTHUHHbIE
YTBEPKJIEHHUSI U CTPOUTh KOHTP NMPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKJIEHHUS OT «IIPOTHBHOTO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (DOPMYyIHPOBATh OOpATHBIC YTBEP)KICHHS. YUCHHK, OBJIAICBIIHNMA
HCKYCCTBOM PaccCyXk/aTh, OyleT MPUMEHSTh €r0 U B OKPYKAIOILEH KU3HHU.

Kak nucan reomerp m nenaror Urops ®enoposuu Illapeiruy, «iroapMu, MOHAMAOLIMMH, 4TO
TaKo€ J0Ka3aTelbCTBO, TPYAHO U J1a’K€ HEBO3MOKHO MaHUIYJIUPOBaTh». I B 3TOM COCTOUT BaKHOE
BOCIIMTATEIbHOE  3HAUEHUE  M3YyYEHUS TE€OMETPUH, INPUCYLIEE HUMEHHO  OTEUECTBEHHOU
MaTeMaThyeckord mkosne. Bmecte ¢ TeM aBTOpbl NpOrpamMMbl MPEAOCTEPEraroT Y4YUTENs OT
U3JHIIHEeTo (opManu3Ma, 0COOEHHO B OTHOIICHHHM Hayall U OCHOBaHWI reomerpuu. DpaHIly3CKuii
mareMatuk Kan JIpeOHHE MO 3TOMYy MOBOAY BBbICKa3aics Tak: «YTo Kkacaercs JeNMKaTHON
po0JIeMbl BBEJCHHUS «aKCHOM», TO MHE Ka)KE€TCs, YTO Ha MEPBBIX MOPAaX HYKHO BOOOIIE U30eraTh
MIPOU3HOCUTH CaMo 3TO cI0BO. C Ipyrou ke CTOPOHBIL, HE CIEAYET YIyCKaTh HU OJHOW BO3MOKHOCTHU
JaBaTh MPUMEPHI JOTMYECKUX 3aKIIOYCHHH, KOTOphle Kyaa B OOJbIIeH Mepe, 4eM Hies aKCHOM,
SBJISIFOTCS. UICTUHHBIMU U €IMHCTBEHHBIMU JABUTATEIIMU MAaTEMAaTUYECKOTO MBILLIIICHUS.

Bropoii 1enpl0 u3yueHUsT TE€OMETPUHM SIBISIETCS HCIOJIb30BaHUE €€ KaKk HHCTPYMEHTAa IpU
pPELICHUN KaK MAaTeMaTUYECKHX, TaK M MPAKTUYECKUX 3a/]ad, BCTPEUAIOIIMXCS B PEAIbHOW KU3HU.
OKOHUYMBIIMK KypC T€OMETPHH IIKOJIBHUK JOIKEH OBITh B COCTOSIHUU OIPENICIUTh TEOMETPHUECKYIO
burypy, omnucath CIOBaMHU JAHHBIA YEPTEXK WIM PUCYHOK, HAWTH IUIOIIA[h 3€MEIbHOIO y4acTKa,
paccunuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO KaOels Wiu TpeOyeMble pa3Mephl rapaxa s
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BBHIYUCIUTENbHAs JUHHUS B W3YYEHUU TECOMETPHUH B
wkoJie. J[aHHas mpakTUYecKas JUHUS SABJISETCS HE MEHee BakHOHM, yeMm miepBas. Emeé IlnaTon
IpenuchiBall, 4TOOB! «rpaxaaHe [IpekpacHoro ropoga Hu B KOEM CIy4ae He OCTaBIISUIM [€OMETPHIO,
B€/lb HEMAJOBAXKHO Jake MOOOYHOE €€ MPUMEHEHHEe — B BOEHHOM JeJie Jla, BIPOYEM, U BO BCEX
HayKax — JUIs JIY4YIIEro MX YCBOCHMS: Mbl BEJb 3HaeM, Kakas OeCKOHEYHas pa3HUIa CYLIECTBYET
MEXJy 4YeJIOBEKOM NPUYaCTHBIM K TE€OMETpPUM U HENPUYaCTHBIM». JlJIi 3TOro  y4uTelnto
pEeKOMeHIyeTcsl MoAOUpaTh 3aJayd MPAKTHUECKOTO XapakTepa JUisl paccMaTpUBAaEeMbIX TE€M, YUUTh
JeTe CTPOUTh MaTEMaTHUECKUE MOJIENIN PealbHbIX KU3HEHHBIX CUTYallUH, IPOBOJUTH BHIYUCICHUS
U OLEHUBATh aJEKBATHOCTb IIOJyYEHHOro pe3ynapTaTa. KpailHE BaXHO NOIYEPKHUBATH CBA3U
TEOMETPUM C JPYTMMHU IpeIMETaMU, MOTUBHUPOBATH HCIIOJIb30BATH OMNPEIENICHUS T€OMETPUUECKUX
buryp u NOHATUN, IEMOHCTPUPOBATH IPUMEHEHUE MOTYYCHHBIX YMEHHUI B (PU3UKE U TEXHUKE. DTU
CBsI3M HamOoJee IpKko BUIHBI B TeMax «Bekropbl», « Tpuronomerpruyeckue cOOTHOIIEHU», «MeTos
koopauHat» u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe.

CornacHo yuebHoMy miaHy B 9 kiacce u3ydaercs y4deOHbIM Kypc «l'eomerpus», KOTOPBIH
BKJIIOUAET CIIEAYIOIINE OCHOBHBIE pa3fenbl conaepkanusa: «['eomerpuueckue QuUrypsl M uX
CBOMCTBa», «l3MepeHHe TeOMETpUYECKUX BEIUYMH», a Takke «J/lekapToBbl KOOpAMHATBHI Ha
MJI0CKOCTHY, «BekTopei», «/IBmkenus miockoctn» U «IIpeobpa3oBanus moao0us». YueOHbIN miaH
npeaycMaTpuBaeT HM3ydeHHE TeOMETpUU Ha 0a30BOM ypOBHE HCXOZs U3 68 yd4eOHBIX 4acoB B
y4e0HOM TOTy.

COILEPKAHUE YYEBHOI'O KYPCA

Cunyc, kocunyc, Tauresc yrios oT 0° 10180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opMyIbl IPUBEACHMUS.



Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TE€OpeMa CHHYCOB. PeleHue NMpakTHUYeCKHX
3aJa4 ¢ UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobusi. [1o1001e COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O mnpou3BEeNECHUM OTPE3KOB XOpPJH, TEOPEMBI O IIPOU3BENCHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrop, mmHa (MOAyNb) BEKTOpPA, CO HANIPABIECHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAlpaBJICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONIEPALIMM HaJ BeKTOpaMmu. PaznoxxkeHnue
BEKTOpA M0 JBYM HEKOJUIMHEApHBIM BekTOopaM. Koopaunartel BexTopa. CKalsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XK/ICHUS AJIMH U YIJIOB.

JlexkapToBbl KOOPIMHATBI HA IUIOCKOCTH. YPAaBHEHHs IPSIMOW M OKPY)KHOCTM B KOOpIMHATax,
nepeceyeHre OKpYy>KHOCTEN U IpsMbIX. MeTO KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKM. JlJIMHA OKpYXKHOCTH. I'pamycHas M paauaHHas Mepa yIia,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekropa, CerMeHra.

JIBIKEHHsI IJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (QUryp (3JIeMEHTapHbIE IPEJCTABICHMS).
[TapannensHbii iepenoc. [1oBopoT.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbBI

OcBoenmne ydeOHOTOo Kypca «l'eoMeTpus» IOJDKHO OOecrednBaTh JOCTIDKEHHE Ha YPOBHE
OCHOBHOTO 00ImIero o0pa3oBaHUs CIEIYIOUIMX JIMYHOCTHBIX, METANpPEIMETHBIX M IPEIMETHBIX
00pa30BaTeNIbHbIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE ~ pe3y/ibTaThl  OCBOEHHUS  IporpamMmbl  yuyeOHoOro Kypca  «l'eomeTpus»
XapaKTePU3YIOTCS:

IIaTpnoTnyeckoe BocnuTaHMe:

IMPOABJICHUCM HHTCPECAa K IMPOHIJIOMY KW HACTOALIEMY pOCCHﬁCKOfI MaT€MaTuKH, OCHHOCTHBIM
OTHOILEHHEM K JTOCTH)KEHHUSIM POCCHUMCKMX MaTEeMaTUKOB U POCCUHCKONW MaTeMaTHYeCKOW IIKOJIbI, K
HCIIOJIBb30BaHUIO 3THUX HOCTI/I)KGHI/Iﬁ B IPYIrux HayKax U MPHUKIAIHBIX C(l)ean.

I'pazknaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHIO OOS3aHHOCTEW TpaXKAaHWHA W pealM3allidl  ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3lUYHbIX CTPYKTYD, SIBJICHHUH,
poLeayp TpaxJaHCKoro ofmiecTBa (BBIOOPBI, OMPOCHI U Mp.); TOTOBHOCTBIO K OOCYXIECHHUIO
TUYECKHUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKHM NPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAaHUEM
BAXXHOCTHU MOPAJIBHO-3THYCCKHUX NPUHOHUIIOB B ACATCIIBHOCTH y‘IéHOFO.

TpynoBoe BocniuTanue:

YCTaHOBKOﬁ Ha AaKTUBHOC YYaCTUC B PCHICHUMU [MPAKTUYCCKUX 3aJaqd MaTeMaTHIeCKOMN
HalpaBJIEHHOCTH, OCO3HAHHWEM BaXHOCTH MaTE€MaTH4YeCKOro oOpa3oBaHUs Ha MPOTSHKEHUHM Bcel
YKU3HU JJIs yCTIeUTHON Mpo(decCuOHaNbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUI;

OCO3HaHHBIM BBIOOPOM U TOCTPOCHHUEM HWHAMBHUIYaIbHOH TpaeKTOpuu OOpa3oBaHMUs U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHME:

CTIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIIPHITHIO MaTeMaTHUYECKUX OOBEKTOB,
3aJa4, pelieHuil, paccyKJIeHUI; yMEHHIO BUJIETh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

OpHEHTaIMel B IeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPeJICTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAIX Pa3BUTHUA YCIOBCKA, IPUPOJbI U O6HICCTBa, MOHMMaHNEM MaTeMaTHIeCKOH HAayKH
Kak cQepbl YEIOBEUECKON MAEATENbHOCTH, ATANOB €€ pPa3BUTHUA M 3HAUYUMOCTH JJISi Pa3BUTHS
OUBUIIN3AIINH,

OBJIA/ICHUEM SI3BIKOM MAaTeMaTHKH M MaTeMaTH4YeCKOH KyJIbTYpOil Kak CpPeJICTBOM IO3HAHUS MHPa;
OBJIaJICHUEM HpOCTGﬁH.IPIMPI HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

dusnyeckoe BOCNUTAHME, (opMHPOBaHHE KYJIbLTYPbl 3A0POBbSi H 3MOLMOHAJIBHOIO
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0J1aronoJIy4us:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTHYeCKHe 3HaHHs B MHTEpPECax CBOETO 3/I0pPOBbs, BEIACHMUS
3I0pOBOTO 00pa3a >XU3HM (30pOBOE TMUTaHHWE, COATAHCHPOBAHHBIA PEXHM 3aHATHH U OTABIXA,
perynsapHas puznyecKas akTUBHOCTS);

c(hOpMHUPOBAHHOCTHIO HABBIKA pe(ICKCHU, MTPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO XKe
paBa Jpyroro 4eioBeKa.

JK0JI0TrHYeCKOe BOCIIUTAHUE:

OpUEHTalllell Ha MPUMEHEHHWE MAaTeMaTH4YeCKUX 3HAaHUM Juid peleHus 3ajad B o0iacTu
COXPAHHOCTH OKpYXalolled cpeipl, IUIAHUPOBAHUS IIOCTYNKOB UM OIEHKU HX BO3MOXKHBIX
MOCJIEACTBUI JJIsI OKPYKAIOLIEH CpEIbl;

OCO3HaHHEM TTI00aTHFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTeH UX PELICHHUS.

JIMYHOCTHBIE  pe3yJbTaThl, obecneyuBaoIue aJanTainuio o0yuaronierocst K
H3MEHSIOIMMCS YCJIOBUSM CONMAIBLHON M MPUPOIHON CpPeabl:

— TOTOBHOCTBIO K JACHCTBHUSM B YCJOBHSIX HEOMNPEIENIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Yepe3 MPAKTHYECKYIO ICSITCIbHOCTh, B TOM YHCIE YMEHHE YUYUTBhCS Yy IPYTHX
JIOJIeH, IPpHOOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OIBITA
APYTHX;

— Heo0XOaUMOCThI0O B ()OPMHUPOBAHUM HOBBIX 3HAHUN, B TOM uucie (OpMyIUPOBATH HJEH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHEEe HE HM3BECTHBIX, OCO3HABATh
neduuTh COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYaIIUIO
KaK BBI30B, TPEOYIOMIMI KOHTP Mep, KOPpPEKTUPOBATh MPHUHUMAEMbIE pEIIeHHUs W JIeHCTBUS,
(GOopMyIMPOBATh U OLICHUBATH PUCKU H ITOCICICTBUS, JOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATHI

MeranpenmMeTHsle  pe3ylbTaThl  OCBOGHHMSI IpOrpaMMbl  ydeOHOro Kypca «['eomerpus»
XapaKTePU3YIOTCS OBJIaJICHUEM VHUBEPCATbHBIMU nO3HABAMENLHBIMU oeticmeusamu,
VHUBEPCATbHBIMU ~ KOMMYHUKAMUGHBIMU — OCUCMEUAMU U  YHUBEPCANbHBIMU — PeyIAMUGHBIMU
oeticmeusMuU.

1) Vuueepcanvuvie noznasamenwvuvie Oeiicmeus obecneyusarom Gopmuposanue 0OA308bix
KOSHUMUBHBIX NPOYecco8 obyuaowuxcs (0ceoeHue Memooo8 NO3HAHUS OKpYicaroujezo mupa;
NPpUMeHeHUe 102UYeCKUX, UCCTe008AMEeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuet).

Ba3oBble 1oruueckue aeiicTBus:

— BbBIABIAT M XapaKTepHU30BaTh CYILIECTBEHHbIE MPHU3HAKM MAaTEMaTUYeCKHMX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXIy MOHATHAMHU; (HOpMyITHUpOBaTh ONpEAETCHHs MOHITHH; YCTAaHABIUBATh
CYIIECTBEHHBI NpPU3HAK KJIACCHU(PHUKAIMK, OCHOBAHUS Uil OOOOLICHMS M CpPaBHEHUS, KPUTEPUU
IPOBOIUMOTO aHAJIH3a,;

— BOCHpPHUHUMATh, (GOPMYIMPOBATH M MPeoOpa3oBbIBaTh CYXACHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIE,

— BBIBJIATh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHUBOpeuus B (hakrax,
JTAHHBIX, HAOMIOJIEHHUSIX W YTBEPXKICHHSX; TpeJiaraTh KPUTEPUH TSl BBISIBICHUST 3aKOHOMEPHOCTEH
U TIPOTHUBOPEUHI;

— J1enath BBIBOJBl C WCIOJb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

— pa30upaTh JOKa3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKICHHH (MPsIMBIE W OT TPOTHBHOTO),
IPOBOJUTH CAMOCTOSITENIFHO HECJOXHbBIE JO0Ka3aTeIbCTBA MAaTEMaTHYECKUX (DaKTOB, BBICTPAUBAThH
apryMEHTaluio, TIPUBOIUTH TPHUMEPHl W KOHTP TMPHMEPH; OOOCHOBHIBATH COOCTBEHHEIC
paccyKaeHus;

— BbIOMpaTh crocob pemeHus yueOHOW 3afauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOAXOAAIINHA ¢ YIETOM CAMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1edcTBUSA:

— HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEIOBATENbCKUA HMHCTPYMEHT MO3HaHUS; (HOpMYIHPOBATH
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BOIIPOCHI, (PUKCHUPYIOIIME MPOTUBOpEUNE, MPOOIEeMy, CaMOCTOSTEIbHO yCTAaHABIMBAaTh MCKOMOE H
JaHHOe, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIMIO, MHEHHE;

— TPOBOAMTH IO CAMOCTOSITENILHO COCTAaBJICHHOMY IUJIaHY HECJOXHBIH OSKCIEPUMEHT,
HEOOJIbIIIOE  MCCIIEJOBAHME II0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObBEeKTa,
3aBHCUMOCTEH 00BEKTOB MEKIY cO00ii; CaMOCTOATENHHO (HOPMYIHPOBATH 0OOOIICHHUS U BHIBOJIBI 10
pe3yibTataM IpPOBEAEHHOIO HAONIOEHUs, UCCIeI0BaHNs, OLEHUBATh TOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTAaTOB, BEIBOJIOB M O0OOIICHUIA;

— TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOLIECCA, a TaK K€ BBIABUraTh MPEIIOI0KEHUS O €T0
Pa3BUTHU B HOBBIX yCIIOBUSX.

Pabora c nundopmanmeii:

— BBUBJIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMALIMH, JAHHBIX, HEOOXOAMMBIX IS
peLIeHMs 3aJaul;

— BBIOMpaTh, AHAIM3HPOBATH, CHUCTEMATH3UPOBATh W MHTEPIPETUPOBATH HH(POPMAIIUIO
pas3InYHbIX BUAOB U (GOPM IPEICTABICHHUS;

— BbIOMpaTh (GopMy TMpeacTaBieHUS HWHGOPMAIMK WIUIIOCTPUPOBATH pelIaeMble  3aJadu
cXeMaMH, AuarpaMMaMu, HHOM TpauKoi 1 UX KOMOUHAIUSMU;

— OUEHHMBATh HAAEKHOCTH HMHPOPMALUHU IO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

2) VYuusepcanvnvie KoMMynukamuenwle Oelicmeusi 00ecneuusarom — COPMUPOBAHHOCMY
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O0menne:

— BOCHpHUHUMATh U (HOPMYJIMPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSMH M LEISIMHU
oO0IIeHuSs; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3aa4l, KOMMEHTUPOBATh [10JIy4YEHHBII pe3yibTar;

— B X0 00CYKICHHUA3a1aBaTbBOIPOCHIIOCYIIECTBYOOCYXKTaeMOUTEMBI, IIPOOIEMBI,peraeMoi
3aJlau, BBICKA3blBaTh HJEU, HALEJIEHHBIE Ha IOMCK PEIIEHHs; COMOCTABIATh CBOM CYXKIEHHS C
CYXJICHUSIMH JPYTUX YYAaCTHHKOB JHAlOra, OOHAPYKHBATh pPa3M4Me M CXOJCTBO IO3WIHI; B
KOPPEeKTHOH (popme hopMyIMpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

— TIPEJCTABIATH PE3YNbTaThl pEIICHUS 3a/Jadyd, ODKCIIEPUMEHTA, HWCCICAOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHOBBIONPATh(POPMATBBICTYIICHUACYUETOM3AAUIPE3EHTALIUNHOCOOEHHOCTEH
AyJAUTOPHH.

CorpyaHu4ectBo:

— TIOHMUMAaTh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW WHIUBUAYAJIbHOW pPa0OOTHI TpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

— TPUHUMATH [EJb COBMECTHOW JeSTeNFHOCTH, IUIAHHPOBATh OPTaHMU3AIMI0 COBMECTHOU
paboThl, pacnpenensaTb BHJbI paboT, TOTOBapHBAThCs, OOCYXIaTh MpPOLECC U Pe3yibTaT paldoThl;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

— y4acTBOBaTh B TIPYMNNOBBIX (opmax palboThl (0OCYyXkaeHUs, OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JIp.);

— BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBHS C APYTUMH UJEHAMHU
KOMaH/1bI;

— OLEHMBATh Ka4eCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie pecynamuenvie Oeiicmeus obecneyusarom @GopmuposanHue CMbICIO0BbIX
YCMAHOBOK U HCUSHEHHBIX HABBIKOG udHocmuy. CaMOOpraHu3anus:

CamocCTOATeNbHO COCTAaBIATh IUJIAH, aJTOPUTM pEILIeHUs 3aJaud (WM €ro 4acTb), BBIOMpATh
croco0 pemieHuss ¢ y4ETOM HMMEIONIMXCS PEeCypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C yUETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

— BJIQJIETh CIIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysibTaTa peleHHs
MaTeMaTHYeCKOM 3a7auM;

— TpPEeABHUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTHh IpPH pELICHUHM 3aJaud, BHOCHTH
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KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAMIEHHBIX OMINOOK, BBISBICHHBIX
TPYAHOCTEMH;

— OILICHMBAaTh COOTBETCTBUE pe3y/bTaTa MAESITEIbHOCTH IIOCTABJIEHHOW LENM U YCIOBHSIM,
OOBSICHATh NPUYMHBI JTOCTH)KEHUS WIM HE JOCTMI)KEHUS LM, HaXOAUTh OMIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kypca «l'eomMerpus» Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs JOJIKHO
o0ecreynBaTh JOCTIKEHHUE CIETYIOUINX IPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

— 3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMHU OCTPHIX YIJIOB, HAXOAUTh C UX MOMOUIbIO pa3IUYHbIE
AJIEMEHTHl  NPSMOYIOJBHOTO TPEYroJibHUKA («PEUIEHHE NPSAMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ NOMOLIBIO KAJIBKYJIATOPA) JJIMHBI ¥ YTJIbI 17151 HETAOJMYHBIX 3HAUCHHH.

— Tlonb3oBaThcs popMysiaMu IPUBEACHUS B OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIS
HaXO0XICHUS COOTHOLIEHUHN MEKy TPUTOHOMETPUUECKUMHU BETMYNHAMU.

— Hcnonp30BaTh TEOpPEMBI CHMHYCOB M KOCHHYCOB JUISl HAXOXKJEHUs Pa3JIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («pelIeHUe TPEYTOIbHUKOBY), IPUMEHATh UX IPU PELICHUU F€OMETPUUECKUX 3a/1a4.

— Bragetp moHATHSMH TIpeoOpa3oBaHMS IMOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB ITOAOOHBIX
dburyp.

— Tlonb30BaThCsl CBOWCTBAMM IMOJ0O0WS MPOM3BOJBHBIX (HUTYp, YMETh BBIYHCISTH JUIMHBI U
HaXOJUTh YIJbl y HOJOOHBIX (puryp. IIpumensTs cBoiicTBa MOoA0OMs B MPAKTUUECKUX 3aadyax.

— YMeTh NPUBOJIUTH IPUMEPHI MMOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

— Ilombp30BaTbesd TeopeMaMH O NPOU3BEIECHUU OTPE3KOB XOpPH, O IPOU3BEIECHUU OTPE3KOB
CEKyILHUX, O KBaApaTe KacaTCIbHOM.

— Ilonb30BaThCsl BEKTOpaMH, IOHUMATh UX TEOMETPUYECKUN U (PU3NYECKUI CMBICT, IPUMEHSATh
UX B PEUICHUU TEOMETPUYECKHUX M (PU3MUECKHX 3a/1a4.

— IIpuMeHATH cKaIIpHOE IPOU3BEIECHUE BEKTOPOB IJI HAXO0XICHUS JUIMH U YIJIOB.

— Ilonp30BaTbCss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B PELICHUH
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

— Bunagers NOHATHAMH IPABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPY>KHOCTH Y PaJlMaHHON MepBI yIila, yMETh BBIYUCIIATH IJIOIIAAb Kpyra U €ro 4yacTei.

— IIpuMeHATH IOJy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

— Haxomute ocu (WM LEHTPHI) CUMMETpUH (UTYp, NPUMEHSATh JBHKEHMS IIJIOCKOCTH B
MIPOCTEUIINX CITy4asiX.

— IIpuMeHATh NMOMy4YEHHBIE 3HAHUA HA NPAKTUKE — CTPOUTH MATEMaTUYECKUE MOJEIU I
3a[a4 peanbHON JKU3HU M MPOBOAMTH COOTBETCTBYIOLUE BBIYMCIEHUS C MPUMEHEHUEM I0A00HS U
TPUTOHOMETPUUYECKUX (YHKLUH (MTOJIB3YSICh, TJIe HEOOXOIMMO, KAJIbKYJIITOPOM).

TEMATHYECKOE IINTAHUPOBAHME

No /i HanMenoBanue pa3ieios H TeM KosmvecrBo 1acos
NMPOrpamMmabl Bceero KoHTpoJibHbIE IIpakTnyeckue
padoThI padoThI

1 Pemenue TpeyroisHUKOB 16 1

2 [IpaBusibHBIE MHOTOYTOJIBHUKH 8 1 1

3 JlekapTOBBI KOOPAMHATHI 11 1

4 Bexrops! 12 1

5 l'eomeTpuueckue npeodpasoBaHus 9 1

6 IToBrOopeHue u 0000IICHNE 12 1
OBHIEE KOJIMYECTBO YACOB 68 6 1
T10 ITPOI'PAMME
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