INOACHUTEJIBHAA 3AIIUCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUSA"

PaGouas mporpamma o yue6Homy kypcey "['eomerpust” mas oOydarommxcst 8 kiiaccoB pazpaboraHa Ha
ocHoBe DenepaabHOro roCy1apCcTBEHHOT0 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO 0011er0 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBABIIEMBIX K MATEMaTHUYECKOMY 00pa30BaHUIO, U
TPaJUILIANA POCCUHCKOTO 00pa30BaHMUsI, KOTOPhIC 00ECIIEYNBAIOT OBIIAJICHUE KIIFOUEBBIMH KOMITCTEHITUSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpamMMe ydteHsl uaeu
u nonoxenus Konnenuuu pazputus Matemaruueckoro oopasosanust B Poccuiickoit ®@enepanuu. B snoxy
U poBoii TpaHCPOPMALIUHU BCEX Cep UeIOBEUECKON NesITETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM IMOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEIMETOM JJI U3YUEHUS CMEXHBIX IUCLUIUIMH, a M0CJIE LIKOJIbI pealbHONM HEOOXOAUMOCTBIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHKe, YTO TPEOYeT MOTHOLEHHOU 06a30B0ii 00111e00pa30BaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC 1 MaTeMaTHIECCKOM.

3710 00YCIOBICHO TEM, UYTO B HAIIW JHU PACTET YHCIO MPOQeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM IIPEIMETOM, PACIIUPSAETCS.

[IpakTryeckast MoJe3HOCTh MATEMAaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
MPOCTEUIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OMBITE, IO JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHUSA HAYYHBIX U NPUKIIAJHBIX HJeH. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUH 3aTPyJHEHO [IOHUMaHUe
IIPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLIUU, ManodpGeKTUBHA
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. Kax10My 4estoBeKy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
pacy€Thbl U COCTABNIATH AITOPUTMBbI, HAXOUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU MPUEMaMHU
reOMEeTPUUYECKUX U3MEPEHUN U TIOCTPOEHUH, UNTaTh MHPOPMAIUIO, PECTABIEHHYIO B BU/I€ TaOIUII,
JMarpaMM M rpauKoB, XKHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacHipeHrueM cdep MPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTHIIL MBIIIJICHU S, HpOS[BJ'ISIIOHIHfICfI B OHpe,lIeJ'IéHHBIX YMCTBCHHBIX
HaBBIKax. B IpOoHEeCCE N3YYCHUA MAaTEMATUKH B apCCHAIT HpI/IéMOB 1 METOJ0B MBIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA MHAYKIUA 1 JCAYKIUA, 0606HIGHI/IG N KOHKpETU3alusd, aHallu3 U
CHHTE3, KJ'IaCCI/I(i)I/IKaHI/Iﬂ U cucreMarmnsanus, a6CTpaFI/IpOBaHI/Ie n agasiorusg. OOBEKTHI MAaTEMATUUECKAX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (OPMYITHPOBATh, 0OOCHOBBIBATH U JJOKA3BIBATH CYXKICHHS, TEM CAaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIIeHHE. Benyias poib npuHaaieXuT MaTeMaTHKe U B JOPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOB&TB 110 3aJIaHHBIM aJITOpHUTMaMm,
COBEPIIIEHCTBOBAThH M3BECTHBIC M KOHCTPYUPOBATh HOBBIE. B mporiecce pemenus 3aga4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKXKC TBOPUYCCKAA U IpUKIIaJHasd CTOPOHBI

MBIIIJICHUA.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh HanboJIee MOAXOIAIINE A3bIKOBBIE, CHMBOJIMYECKUE, rpaduyeckue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPE/ICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO



C METO/IaMH [TO3HAHUSI ISHCTBUTEIILHOCTH, TIPEJICTABICHHUE O MTPEMETEe U METOJaX MaTeMaTHKH, UX OTIHIUI
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B (POpMHUPOBaAHUE OOIEH KYIbTYPHI YEIOBEKA.

I/I3yquI/Ie MAaTEMATUKHU TaKXKC CHOCOGCTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YEJIOBCKA, IOHUMAHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paccyxc):[eHm”I, BOCIIPHUATUIO TCOMETPHUICCKUX (l)OpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yXe 3aTeM Y4UTh HaJ0, 4YTO OHA YM B MOPSAJOK MPUBOAUTY, — MHCAJ BEJIUKUH PYCCKHI
yaeHbli Muxaunn BacunbeBud JIoMoHOCOB. M1 B 3TOM COCTOMT OlHA M3 IBYX IIeJIeld 00yUCHHUS TEOMETPUHU KaK
COCTABHOM 4acTH MaTEMAaTHUKH B IIKOJIE. DTOU LIEJIU COOTBETCTBYET JOKa3aTelbHAas JIMHUS MPETOoJaBaHus
reomerpun. Creays npeacTaBIeHHON paboueil mporpaMme, HaAUMHAS ¢ CEABMOIO Klacca Ha ypoKax
T€OMETPUHU 00YHAIOUNCS YUUTCS POBOAUTH JOKAa3aTEIbHbIC PACCYKICHHS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUEHHs, JOKAa3bIBaTh UCTUHHBIC YTBEPHKJICHUS U CTPOUTH KOHTP MPUMEPHI K JTOKHBIM, IPOBOJAUTH
PacCyXJICHHS OT «IIPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATH OOpaTHBIC
YTBEpXKACHUS. Y YSHUK, OBJIAJIEBUINI HCKYCCTBOM PacCyKIaTh, OyIeT MPUMEHSTh €ro U B OKpY>Karolei
KU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud Ilapeiruy, «mroapMu, TOHUMAOIIAMHU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYJHO U AK€ HEBO3MOKHO MAHUITYJIMPOBATh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YYCHUS T€OMETPUH, IIPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mkoJje. BMecte ¢ TeM aBTOpBI pOrpaMMsbl IPEAOCTEPETraloT YUUTENS OT U3JHUIIHEro popMain3mMa, 0cOOEHHO
B OTHOILICHWH HadaJ U OCHOBaHMUM reometpun. @pannysckuii marematuk JKan /[peJOHHE 110 ’TOMY IOBOLY
BbICKa3aJics Tak: «UTo KacaeTcs 1eIMKaTHOM MpoOaeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTcs, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE N30eraTb NPOM3HOCUTH caMo 3TO0 c0BO. C APYyroil ke CTOPOHBI, HE CIETYET
yIyCKaTh HU OJJHOM BO3MOXKHOCTH J1aBaTh MPUMEPHI JJIOTMYECKHUX 3aKII0UEHHH, KOTOpbIe Ky/a B O0bIIeiH
Mepe, 4eM HJIesl aKCHOM, SBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MATEMaTH4YECKOTO

MBIIJIICHUA)).

Bropoii 1enbro n3y4eHns TeOMETPUU SABISETCS UCIIOIb30BaHNUE €€ KAK HHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTHYECKUX, TaK U MPaKTUYECKUX 3aJ1a4, BCTPEUYAIOUINXCS B peaibHOM Ku3HU. OKOHUMBIINHI KypC
re€OMETPUHU LIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPENETUTh T€OMETPUUECKYIO (DUTypy, ONUCcaTh CIOBaMH
JaHHBIN 4epPTEX WIM PUCYHOK, HAMTH IUIOLIA/Ib 3eMEJIbHOTO Yy4acTKa, PACCYUTaTh HEOOXOIUMYIO ITTUHY
OIITOBOJIOKOHHOT'O Ka0eJst Ui TpedyeMble pa3Mepbl Tapaxka i aBTOMOOMIsl. DTOMY COOTBETCTBYET BTOpasl,
BBIYMCIINTEINIbHAS JINHNS B U3YYEHUH T€OMETPHH B IIKOJIE. JlaHHAS IpaKTUYECKast IMHUS SBIISIETCS HE MEHEe
BaXkHOM, yeM rnepBasi. Emé IlnaTon npennuceiBai, 4todsl «rpaxaane [IpekpacHoro ropojia H1 B KoeM
cllydae He OCTaBJIsUIM F€OMETPHIO, Be/lb HEMAJIIOBAXXHO Jjake MOO0UHOE €€ MPUMEHEHHE — B BOEHHOM JIeJie
71a, BIIPOYEM, M BO BCEX HayKax — JUIsl JIyUIIero UX YCBOEHUS: Mbl BEJlb 3HAaeM, Kakas OeCKOHEeUHasi pa3HHIla
CYILLIECTBYET MEXY YEIOBEKOM IPUYACTHBIM K T€OMETPUN U HENTPUYACTHBIMY. [{J11 TOr0 yUUTENIO
peKOMeHIyeTcsl MoAOUpaTh 331a4 MPAKTUYECKOT0 XapaKkTepa il pacCMaTPUBAEMbIX TEM, YUUTh JeTel
CTPOUTh MATEMATHYECKUE MOJIETN PEAJIbHBIX )KU3HEHHBIX CUTYal[ui, IPOBOAUTH BBIYHMCIICHUS U OLIEHUBATH
aJIeKBATHOCTD MOJYYEHHOT0 pe3yibTara. KpaliHe Ba)KHO OAUEPKHUBATH CBSA3U T€OMETPHUH C IPYTUMH
npeIMeTaMu, MOTUBHPOBATH UCIIOJIB30BATh ONPEAETICHUS TeOMETPUUECKUX (PUTYP U TOHATHH,
J€MOHCTPHUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUN B (PU3HKe U TEXHUKE. DTH CBsI3U Hanbosee SpKo
BHJHBI B TeMax «BekTopb», « [ pUroHoMeTprudecKre COOTHOIIEHUD», «Meton koopanHaT» n «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CormacHo yueOHOMY IIaHY B 8 Ki1acce u3ydaercs yueOHbli Kypc «I'eoMeTpusi», KOTOPBIN BKIIFOYAET
CIIeAYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GUrypsl 1 ux cBoiicTBay, «M3mepenue
TEOMETPUUYECKUX BEIIMYMHY, a TAKKe «/|ekapTOBBI KOOPAMHATHI HA TIIOCKOCTHY, «BeKTOph», «JBUXKEHUS
wiockoctu» U «lIpeoOpa3oBanust mogooHs».

Y4eOHbIi M1aH mpeaycMaTpUBaeT U3YYCHHE TEOMETPUH Ha 0a30BOM yPOBHE, UCXO/s U3 68 y4eOHBIX YacoB
B y4eOHOM TOfy.



COJAEP)KAHUE YYEBHOTI'O KYPCA "I'EOMETPUA"

UYetpipéxyronpHuki. [lapamienorpamm, ero npu3Haky U cBOMCTBA. YacTHBIE Cilydyan mapajijieIorpaMMoB
(mpsIMOYTONBHUK, pOMO, KBaJpaT), X MPU3HAKH U CBOMCTBA. Tpaneuus, paBHoOOKas Tpanenus, e€ CBOUCTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Merton yaBoenus meauansl. LlentpanbHas cummerpus. Teopema Paneca u TeopeMa 0 NPONOPLMOHATIBHBIX
OTpE3Kax.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TonoGue TpeyrodbHUKOB, KO3 dunueHT nmogoous. [IpuzHaku mogooust TpeyroabHUKoB. [IpumeneHmne
oI00US IPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CgoiicTBa miomaae reomerpuueckux ¢puryp. @opmMysl A7 MIOMIAAM TPEYTOJIbHHUKA, apajieiorpaMma,
pomba u Tpanenuu. OTHOIICHHE IUIONIAIeH MTOA00HBIX (UTYP.

Brruncnenue miomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTHUECKUX 3aad.

CuHycC, KOCUHYC, TAHT'€HC OCTPOI0 yIJla IPSMOYTOJIBHOTO TPEyroibHUKAa. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. Tpuronomerpudeckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnucanHble M IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPAOU. YIUIBI MEXAY XOpAaMHU U
CeKylIMMU. BrincanHble U ONMCaHHbIE YEThIPEXYTOIbHUKU. B3auMHOE pacnonokeHne IByX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0mine kacateiabHbIe K ABYM OKPYXHOCTSIM.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yaeOHOTO Kypca «I'eoMeTpus» TOKHO 00eCIIeunBaTh JOCTHKCHHE HA YPOBHE OCHOBHOTO
o01iero 00pa3oBaHus CIEIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTro Kypca «I eoMeTpusi» XapaKTepu3yroTCs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPEca K MPOLUIOMY M HACTOAILLIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIICHHUEM
K TOCTHXKEHHUSM POCCHICKIX MAaTEMAaTHUKOB M POCCUHUCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTUKEHHM B IPYTUX HayKax U MPUKIAAHBIX chepax.

I'paskianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpakJaHUHA U peali3allii ero Ipas, MPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, BICHUI, IPOLIETYP IPaskJaHCKOTO
obmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STUYECKHUX TTPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN HayKHU, OCO3HAHUEM BaXKHOCTH MOPaJb- HO-3THUECKHUX
MIPUHIIMIIOB B ACSITENFHOCTH YU4EHOTO.

Tpynosoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH MTPAKTUYECKUX 3a/1a4 MaTeMaTH4YE€CKON HAIpaBJIE€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHUs Ha IPOTSHKEHUU BCEH KM3HU [l YCIEIIHON
po¢ecCHOHATILHOM EATEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAIbHON TPACKTOPUU 00pa30BaHUs M KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

IcTeTnYecKoe BOCIUTAHHUE:!
CIIOCOOHOCTBIO K AMOIIMOHAITBHOMY U 3CTETUYCCKOMY BOCTIPUSATHIO MAaTEMATHYECKUX O0BEKTOB, 3a/1a4,
peuIeHui, pacCykAeHNI; YMEHHUIO BUJIETh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpI/IeHTaHI/Ieﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTIX pa3BHUTHUA YCJIOBCKA, MIPUPOIbI U O6HI€CTBa, IMOHMMAaHHEM MaTeMaTHIEeCKOI HAaYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIbBHOCTH, OTAaIlOB ec Pa3BUTHA U 3BHAYUMOCTH JJI1 Pa3BUTUA HUBUIIA3AlIUH,

OBJIaJICHHEM SI3BIKOM MaT€MaTHUKH M MaTEeMaTHYSCKOM Ky.TIBTypOI\/'I KakK CpCACTBOM IMO3HAHUA MHUPA;

OBJIaICHUEM HpOCTGﬁHIPIMPI HaBBIKAMH HCCJICIOBATEILCKOM IESITCIIbHOCTH.

du3nyeckoe BocnuTanue, GopMupoBaHue KyJabTypbl 310POBbSI M IMOIMOHATBHOIO 0J1ar0NOJyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEAEHUS 30POBOTIO
oOpasa >KHU3HH (3I0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXa, peryispHas Gu3nueckas
aKTUBHOCT);

c(OpPMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO IpaBa Ha OIMOKY U TaKOT'o JKe IpaBa
APYroro 4eJoBeKa.

IK0JI0THYeCcKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3HaHHI71 JJISA peHIeHI/IH 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKpY>KaroIlen cpe/bl, TITAHUPOBAHUS IIOCTYIKOB U OIICHKH MX BO3MOKHBIX MOCIEACTBHIA ISl OKPYKAIOIIEH
CpeIbl;

OCO3HAaHHEM TJI00aJTBLHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U IyTeH MX pelIeHUs.

JInyHOCTHBIE pe3yJIbTaThl, 00eceYrBaIOLIMe aJaNTAHI0 00y4al0IIerocsi K M3MeHSIOLIUM CS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:



— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JIOJCH,
puoOpeTaTh B COBMECTHOM I€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKU M KOMIIETEHIIMU U3 OTbITa IPYTHX;

— HE0OXOIUMOCThIO B (POPMHUPOBAHUH HOBBIX 3HaHUI, B TOM 4ucie (GOpMYIHPOBATH UEH, TIOHATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (HOPMYIUPOBAThH
U OLICHUBAThH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHe PE3YyIbTAaTbl OCBOCHUS TPOTPAMMBI y‘I66HOFO Kypca <(FCOM€TpI/IH>) XapaKTCPUIYIOTCA

OBJIAZICHUEM YHUBEPCANbHLIMU ROZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelicmeusAMU U YHUBEPCATbHLIMU PEeYIAMUGHBIMU OCUCBUIMU.

1) VYnueepcanvnvie noznasamenvHule oelicmeaus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccoes O6yllaIOLl/ﬂ/DCC}Z (OC60€HM€ Memoo08 NO3HAHUSA OKpyatcaroweco mupa, NPpuUMeHerue j10cu4eCcKux,

ucc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, TOHITHH,
OTHOLIEHUN MEXy MOHATUAMU; (HOPMYIUPOBATh ONIPEIEICHUS TOHATHH; YCTaHABIINBATh
CYILIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMU, OCHOBaHMS JUIsl 0000IIEHNS U CPaBHEHUS, KpUTEPUU
IIPOBOAMMOIO aHAJIN34,;

— BOCIPHUHUMATh, POPMYIUPOBATH U MPe0oOPa30BBIBATH CY)KJECHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

— BBIABJISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX; MIpeularaTb KPUTEPUU AJIS BBISIBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHBHBIX U UHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHUH (TIPAMBIE U OT IPOTHUBHOT'O), TPOBOIUTh
CaMOCTOSITENIbHO HECIIO’KHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHX (DaKTOB, BRICTpanBaTh apryMEeHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CcI10CcO0 pelieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHMA C Y4ETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JeiiCTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKUIT HHCTPYMEHT MO3HaHUsI; (OPMYIMPOBATH BOPOCHI,
buKcupymoIre NPpoTUBOPEUrE, MPodIeMy, CAMOCTOSTEIBHO YCTAHABIMBATh HCKOMOE U JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UINIO, MHEHHE;

— MPOBOJHUTH IO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOE
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMAaTHIECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXTy COOO0H;



— CaMOCTOSITEIIEHO (hOPMYTUPOBATH 000OIIECHHUS M BBIBOBI 110 Pe3yJIbTaTaM IMPOBEIAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHNS, OLICHUBATH JOCTOBEPHOCTD ITOTYICHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011eHNI];

— IMPOrHO3UpPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, d TAKIKC BbIIBUTATH IIPCAIIOJIOKCHHA O €ro
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBIBJIATH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO Pa3IMYHbIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh PopMy mpencTaBieHus UHHOPMAIMK U WIUTIOCTPUPOBATH PEIIaeMbIe 331a4l CXEMaMH,
qyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUBHbLE Oelicmaus 0becnedusam c@hopmupo8anHocms COYUAILHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo0urenue:

— BOCIIpUHHUMATL U (I)OpMy.]'II/IPOBaTL CYKIACHUA B COOTBECTCTBUU C YCJIIOBUAMU U LCIIAMU O6H.[CHI/I$I;
ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y pCIICHHUA 3aa41, KOMMCHTHPOBATDH HOJ'IyLIeHHHﬁ pe3YyiIbTarT;

— B X0JIe 00CYXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TeMbI, TPOOIEMBI, PelaeMoi
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HA TIOUCK PEIIEHHUS; COMTOCTABIISATh CBOU CYXKJECHUS C
CYXKJIEHUSIMH JIPYTUX YYACTHUKOB JIMAJIOTA, OOHAPYKUBATh Pa3IMYUe U CXOACTBO MMO3UIIUIL; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIIACHs, CBOU BO3PAKEHNS,

— MPEACTaBJIATh PE3yJbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YYETOM 3a]a4 MPE3EHTAI[MN U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBo:

— IOHUMAThb U UCIIOJIB30BAaTh NPECUMYIIICCTBA KOMaHJIHOﬁ u HH}IHBI/IHY&HBHOﬁ pa6OTBI IIpH pCUICHU A
y‘IG6HBIX MaAaTE€MaTUYCCKUX 3aJ1a4,

— MPUHUMATH [[Eh COBMECTHON JESITENbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM paboTHI,
pacrnpenenaTb BUAbI paboT, JOTOBApUBATHCS, 00CYKIAaTh MPOIECC M pe3yabTaT padboThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (popMax paboThl (00Cyk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C APpYTUMHU YICHAMU KOMaHAbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA POAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBHS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELCHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3aa4uH;

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpU PCIICHNU 3aJa4l, BHOCUTHE KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$ITCJ'IBCTB, HafIHeHHBIX OI_HI/I6OK, BBIIBJICHHBIX pr,I[HOCTCfI;

— OLIEHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH IOCTABICHHON IIETIH U YCIOBUSAM, OOBACHSITH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11e]I, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca ((FGOMeTpI/IH» Ha YPOBHC 8 xnacca JOJIDKHO o0ecreynuBaTh JOCTHXKCHUC
CICAYIOMIUX MPECAMETHBIX O6pa3OBaTCJ'ILHI>IX PE3YyIbTATOB:

— Pacmio3naBaTh OCHOBHBIE BHU/IbI LIGTI)IpéX}’I‘OJH)HI/IKOB, HUX 3JICMCHTHI, I10JIb30BaThCA UX CBOMCTBaMH
IIpU pCHICHUH I'COMETPHUICCKUX 3aJay.

— HpI/IMeHHTb CBOMCTBA TOUKH nepeceucHus MeInal TpCyroJibHUuKa (I_ICHTpa MaCC) B PCHICHHH 3a1a4.

— Bunazners nonATHEM cpeqHEN JIMHUM TPEYTOJIbHUKA U TpalleLUH, IPUMEHATh UX CBOWCTBA IIPH
peLIeHNN TEOMETPUYECKUX 3a]1a4.

— [Ilonw3oBarbcs Teopemoit aneca U TEOPEMON O MPONOPUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS
peIIeHNs IPaKTUYECKUX 3a1a4.

— HpI/IMeHHTB IMPU3HAKN HOI[O6I/I$I TPEYTrOJIbHUKOB B PCIICHNUU I'COMCTPUYICCKUX 3a/1a4.
— llonp3oBathCs TeopeMoﬁ HI/I(I)aropa AJI1 pCHICHUA TCOMCTPHUICCKUX U MPAKTUYCCKUX 3aaa4.

— CTpOI/ITB MAaTEMaTUUICCKYIO MOJICJIb B IIPAKTHYCCKUX 3aJavuaX, CAMOCTOATCIIbHO ACIIATh qepTém Hn Ha
XOOUTb COOTBETCTBYIOIINC JJIMHBI.

— Bnagers noHsatusaMu CHHYCA, KOCMHYCA U TaHI'€HCAa OCTPOT0 yrijia NpAMOYTOJIBbHOT'O TPEYTr'OJIbHUKA.
— llonp30BaThCs STUMM IIOHATHS MU IJIS pCUICHUS NPAKTUYICCKUX 3a/1a4.

— BpruncnsaTe (pa3au4HbIME crioco0aMu) III0IAlb TPEYTroJbHUKA U TUIOIA I MHOTOYTOJIbHBIX (GUTYD
(TOJIB3YSCh, T7Ie HEOOXOIUMO, KAIBKYIIITOPOM).

— HpI/IMeHHTB IMMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavyax.

— Brnagets NOHATHSAMHU BOMCAHHOTO U LIEHTPAIBHOT'O YIJIa, UCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yIIax, yriax MeXay XOpAaMu (CeKyIIMMH) U YTiie MeXAY KacaTelbHON U XOpI0oH IpHU peIieHun
FEOMETPUUECKUX 3ajau.

— Bnanets MOHATHEM OMHUCAHHOTO YETHIPEXYTOJIHHUKA, TPUMEHSATH CBOMCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA MPHU PEIICHUH 3a/1a4.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUSA HA ITPAKTUKEC — CTPOUTH MATCMATHUYCCKUC MOACIIN JIA 3a1a4
peabHOM )KU3HH U TIPOBOIUTH COOTBETCTBYIOIIME BEIYUCIICHHS C IPUMEHEHHUEM TTOA00HS 1
TPUTOHOMETPHH (TIOJB3YACH, T/I€ HEOOXOIMMO, KATbKYIISITOPOM).



