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IHOACHUTEJIBHAA 3AIIMCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouast mporpamma o yaedHomy kypcey "I'eomerpust” mis oOydarommxces 9 KiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa30BaHUs C YIETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHMI, IPEIBABIEMBIX K MAaTEMAaTHYECKOMY 00pa30BaHUIO, U TpaAuLIUl
poccuiickoro o0pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIA/ICHHE KIIFOYEBBIMH KOMIIETEHIIUSIMH, COCTABIISIO-
IIMMH OCHOBY JJIS HEIPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, @ TAKXKeE LIETIOCTHOCTh 00IIEKYIbTYPHOTO,
JUYHOCTHOTO U MO3HABATEJILHOTO pa3BUTHUs 00yyatomuxcs. B mporpamme yuTeHsl ujaeu u nonoxenus Kon-
LENIUHU pa3BUTHUsI MaTeMaTH4eckoro oopa3oBanus B Poccuiickoit @enepannu. B snoxy uudpooit Tpancop-
MaIfH BceX cep 4eT0BEYECKON IeATEIIbHOCTH HEBO3ZMOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 0a30BOI MAaTEeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MAaTEMATHKA CITY>KUT OTIOPHBIM IIPEIMETOM IS
M3YUYEHHUS CMEKHBIX JIUCIHUILUINH, a MOCTE MIKOJIBI pealibHONH HE0OXOAMMOCTbIO CTAHOBUTCSI HEMTPEPHIBHOE 00-
pa3oBaHue, yTO TpeOyeT MOJHOIICHHON 6a30Boi 0011e00pa30BaTeIbHOM MOATOTOBKH, B TOM YHCIIE U MaTeMa-
THYECKOM.

3T0 00YCIOBIEHO TEM, UTO B HAIIK JIHU PACTET YKCIO mpodeccuil, CBI3aHHBIX C HETIOCPECTBEHHBIM IPUMEHE-
HHUEM MaTE€MAaTUKU: U B cepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JIACTAX, U JJaXKe B TyMaHUTap-
HbIX cepax. Takum 06pazom, Kpyr MIKOJIBHHUKOB, U1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYMMbIM MpeMe-
TOM, PaCIIUPSETCSI.

[IpakTudeckast Moixe3HOCTh MAaTEMATUKU O0YCIIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (DyHIaMEHTAIbHbIE
CTPYKTYPhI HAlIETO MUpPA: MPOCTPAHCTBECHHBIC (JOPMBI U KOJTMICCTBEHHBIE OTHOIICHUS OT MPOCTEHUIITNX, yCBa-
MBaEMBIX B HEMOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX AJIs Pa3BUTHUSI HAYUHBIX U
MPUKIIATHBIX Uel. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHUW 3aTPyTHEHO TOHUMAaHUE TPUHITUTIOB YCTPOii-
CTBa M UCIIOJIb30BAHUS COBPEMEHHOM TE€XHUKHU, BOCIIPUATHE U UHTEPIIPETALINS PA3HOOOPAa3HON COLUATbHOM,
SKOHOMUYECKOH, TOMUTHYECKON nH(popmaiuu, MmaioddPeKTHBHA MOBCETHEBHAS MPAKTUYECKAS JEATEIb-
HOCTh. Ka)xJoMy 4ell0BEKY B CBOEH JKU3HU MIPUXOAUTCS BBIIOJHATH PACYETHI U COCTABIISITh AITOPUTMBI, HAXO-
JUTh U IPUMEHSTH (DOPMYJIBI, BIIaJIETh TPAKTUUECKUMHU PUEMAMHU T€OMETPUIECKUX U3MEPEHUN U TTOCTpOe-
HUH, YUTaTh UHPOPMAIIHIO, IPEACTABICHHYIO B BHI€ TaOIUII, TUarpaMM U rpaduKoB, >KUTh B YCIOBHSIX He-
OTpeIeNIEHHOCTU U IOHUMATh BEPOSITHOCTHBIN XapaKTep CiydallHbIX COOBITHIA.

OAHOBpPEMEHHO C pacHIMpeHueM cdep MPUMEHEHHUsS MaTEMAaTHKU B COBPEMEHHOM OOIIECTBE BCE Ooliee Baxk-
HBIM CTAaHOBHUTCSI MAaTEMAaTUYECKUM CTUITb MBIIIJICHUS], IPOSIBIISIONINNACS B ONIPEACIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B nmponecce n3yueHuss MaTeMaTUKH B apCEHANI TPUEMOB U METOJI0OB MBIIIICHUS YEI0BEKA €CTECTBEHHBIM
00pa3oM BKITFOYAIOTCS UHIYKIMS U IEAYKITHs, 0000IIeHHE 1 KOHKPETU3allUs, aHaJIu3 U CUHTE3, Kiaccu(puka-
IIUs ¥ cUcTeMaTu3anus, abcrparupoBanue u ananorus. OObeKThl MaTeMaTHYECKUX YMO3AKITIOUeHU, TIpaBUiia
WX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHHH, CIIOCOOCTBYIOT BHIPAOOTKE YMEHUS
dbopMynupoBaTh, 000CHOBHIBATh M JIOKA3BIBAThH CYXKACHHS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIICHHUE.
Benymas poas mpuHaIIIEKUT MaTEMATHKE B B (POPMHUPOBAHUU aJITOPUTMUIECKON KOMITOHEHTHI MBITIUICHHS 1
BOCIIUTAaHUU YMEHUH AEMCTBOBATH MO 33a/IaHHBIM AJITOPUTMAaM, COBEPIIIEHCTBOBATH U3BECTHBIE U KOHCTPYHUPO-
BaTh HOBBIE. B mpornecce penienus 3a1a4 — OCHOBOW yueOHOMU AESITENbHOCTH Ha YpOKaxX MaTeMaTUKU — pa3-
BHUBAIOTCS TaK)K€ TBOPYECKAS U MPUKIIATHAS CTOPOHBI MBILIUICHHUS.

OOyueHnne MaTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh Y O0YYAIOIINXCS TOYHYIO, palliOHATBHYIO U HHGOpMa-
THUBHYIO pe4b, yMEHHE OTOMPaTh HanboIee MOIXOISIINE I3bIKOBBIE, CHMBOJIMYECKHE, TpadyUuecKue CpeacTBa
JUTSI BRIPQXKEHUS CYKJICHUHN M HATJISTHOTO MX MPEACTABICHHUS.

Heo0xoauMbiM KOMIIOHEHTOM 0011Iei KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS 001Iee 3HAKOMCTBO C
METOAAaMU MO3HAHUS AEHUCTBUTEIBHOCTH, IPEACTABICHHE O MPEAMETE U METOAaX MATEMATUKH, UX OTJIIMYUNA OT
METOJIOB IPYTUX €CTECTBEHHBIX ¥ TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX TPUMEHEHUS MAaTEMATHKH JIJISl pe-
IIEHMs] HAYYHBIX U IPUKIAIHBIX 337a4. Takum o0pa3oM, MaTeMaTuyeckoe 0Opa3oBaHue BHOCUT CBOI BKJIa B
(dopmupoBaHue 00IIEH KyIbTYpPbI YeIOBEKa.

N3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHUIO KPAacOThI U
U3SIIIECTBA MATEMATUIECKUX PACCYKICHUMN, BOCIIPUATHIO TE€OMETPHIECKHUX (POPM, YCBOCHHIO HIEH CHMMET-
pun.



HEJAU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTHKy yKe 3aTeM YYUTh HaJ0, YTO OHA YM B MOPSJOK MPUBOAUTY, — IMUCAT BEIUKUA PyCCKUN yue-
HbIii Muxaun BacunbeBud JIoMoHOCOB. M B 3TOM COCTOUT O1HA U3 ABYX I1€JI€i 00y4YeHHsI TEOMETPUH KaK CO-
CTaBHOW 4acTHU MaTEMaTHKH B IIKOJIE. DTOM 1I€JIM COOTBETCTBYET JI0Ka3aTebHas JIMHUS [IPENoJaBaHus reo-
Metpuu. Crefys npencTaBiIeHHON paboueil mporpaMme, HaUMHAsI ¢ CEAbMOIO KJlacca Ha ypOKax reOMeTpuu
00YyYaroIUICs YUUTCS MPOBOAUTH J0KA3aTEIbHBIC PACCYKICHUS, CTPOUTH JJOTHUECKUE YMO3AKIIOYCHHUS, J10-
Ka3bIBaTh UCTUHHBIE YTBEPKACHUSA U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTE PACCYKIAECHUS OT «IIPO-
TUBHOTO», OTJINYATh CBOMCTBA OT IPU3HAKOB, POPMYIINPOBATH OOpATHBIC YTBEPXKACHHS. Y UCHHUK, OBJIAJICB-
LM UCKYCCTBOM PacCy’kKJaTh, Oy/IeT MPUMEHSTh €r0 U B OKPY>KaIOIIEH KU3HU.

Kak nucan reomerp u nenaror Urops @enoposuy llapeirus, «oapsMu, IOHUMAKOLIIMMU, YTO TAKOE 10Ka3a-
TEJIBCTBO, TPYAHO U JaXKE€ HEBO3MOXHO MAHUITYJIMPOBaThy». M1 B 3TOM COCTOUT BaKHOE BOCIIUTATEIBHOE 3HA-
YEHUE U3YUYCHUS T€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOM MaTeMaTUYeCKOH 1IKoJe. Bmecre ¢ TeM aB-
TOPBI IPOTPAMMBI MPEAOCTEPETAIOT YUUTENS OT U3IUIIHEro popMann3Ma, OCOOEHHO B OTHOLICHUH Havyall U
OCHOBaHM# reomeTpun. @pany3ckuid MateMatuk JKan J[b€JOHHE IO 3TOMY IMOBOJY BbICKa3aycs Tak: «YTo
KacaeTcs IeNUKAaTHOM MPOoOIeMbl BBEACHHS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha MEPBBIX MMOPax HYkKHO BO-
o01e n36eraTb MPOU3HOCUTH caMo 3TO clIoBO. C Ipyroi ke CTOPOHBI, HE CIIEAYET yIyCKaTh HA OJTHON BO3-
MOKHOCTH JIaBaTh IPUMEPHI JTIOTHUECKUX 3aKIIOUEHHI, KOTOpbIe Ky1a B OOJbIIEH Mepe, YeM Hes aKCHOM,
SIBJISIFOTCS. UICTUHHBIMU Y €JMHCTBEHHBIMU JIBUTATEIISIMU MAaTEMATHYECKOTO MBIIIIJICHUS.

BTopoii nenbio n3ydeHust TeOMETpUH SBISETCSA UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA IPU PEIICHUH KaK MaTe-
MaTHUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B peanbHOMN XU3HU. OKOHYMBIIMNA KypC F€OMETPUU
IIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUIECKYI0 (pUrypy, onucarh cioBaMu JaHHBINA Yep-
TEX WM PUCYHOK, HAlTH IJIOIIA/b 3€MEJIBHOI0 YYaCTKa, pACCUUTATh HEOOXOUMYIO JUTMHY ONTOBOJIOKOH-
HOTO Kabens uiu TpedyeMble pa3Mephl rapaxka s aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOPAsi, BHIUUCIIH-
TEJIbHAs JIMHUS B U3yYEHUH F€OMETPUH B IIKOJE. JJaHHAs1 MpaKTU4eCKas JIMHUSA SBIIAECTCS HE MEHEE BAXKHOM,
yem niepBasi. Emé [lnaton npeanuceiBan, 4todsl «rpaxkaane [IpekpacHoro ropoja Hi B KOeM ciydae He
OCTaBJISUIM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JJake M0OO0YHOE €€ IPUMEHEHHE — B BOGHHOM JI€JI€ Jla, BIIPOYEM,
1 BO BCEX HayKax — JJIs JIYILIEro UX YCBOCHHUS: MBI Be/Ib 3HaeM, Kakasi 0eCKOHEYHas pa3HUIla CYIIECTBYET
MEXKy YEJIOBEKOM IIPUYACTHBIM K T€OMETPHUH U HENIPUYACTHBIMY». [IJIsl 3TOr0 yUHUTENI0 pEKOMEHIYETCs IOJI-
OupaTh 3a7]a4M MPAKTHUECKOT0 XapaKkTepa Uil pacCMaTPUBAEMBIX TEM, YUUTh JETeH CTPOUTH MaTeMaTuye-
CKH€ MOJIEJIH pealIbHbIX KU3HEHHBIX CUTYalUil, IPOBOAUTH BHIYMCIIEHUS U OLIEHUBATh a/IeKBaTHOCTh MOJY-
YEHHOT0 pe3yJibTrara. KpaliHe Ba)KHO OAUYEPKUBATH CBA3U T€OMETPHUU C APYTUMH MPEeIMETaMU, MOTUBUPO-
BaTh UCIOJIB30BaTh ONPEAEICHHS T€OMETPUUECKUX (PUTYP U MOHATHH, IEMOHCTPUPOBATH IPUMEHEHHE TOITY-
YeHHBIX YMEHHH B PU3UKE U TEXHUKE. DTU CBSI3U Haubosee IpKo BUAHBI B TeMax «BekTops», « Tpuronomer-
pUYECKUEe COOTHOIIEHU», «Metoa koopauHaT» u « Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TuTaHy B 9 Kiiacce u3ydaercs: yaeOHbIi Kypc «['eoMeTpus», KOTOPBIN BKITFOUAET CIETYyT0-
IIMe OCHOBHBIE pa3zeibl coaepkanus: «['eomerprueckue GUrypsl 1 Ux cBOHCTBay», «/3mepeHue reomeTpuye-
CKHX BEJIMYMHY», a TAKXKe «JleKapTOBBI KOOPIMHATHI HA IIJIOCKOCTH, «BEKTOPBD», «/|BUKEHNS IITIOCKOCTH» U
«IIpeobpazoBanus nogo0us». YUeOHBIN TUIaH MpeyCMaTpUBAET U3yYeHHE TeOMETPUU Ha 6a30BOM YPOBHE HC-
X0/ U3 68 yueOHBIX YacOB B yU€OHOM TOJTy.

COILEPKAHHUE YYEBHOI'O KYPCA "I'EOMETPUSA"

Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO. DOpMYITHI IpHBe-
JICHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne MpakTHYecKuX 3a/1a4d ¢ UCIOJIb-
30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[TpeobpazoBanme mogodus. [lomoo6me COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Mpou3BEAEHUN OTPEZKOB XOP/, TEOPEMBI O IIPOU3BEIEHUHN OTPE3KOB CEKYIIUX, TEOPEMA O KBAApaTe
KacaTeJIbHOM.

BexTop, nMHa (MOAYJIb) BEKTOPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJI-
JIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpalluy HAJl BEKTOpaMHU. Pa3noskeHue BeKTopa 1o JByM He-
KOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CkajasipHOE POU3BEEHUE BEKTOPOB, IPUMEHEHHE IS
HAaXO0XJICHUA JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI Ha IIJIOCKOCTH. Y pPaBHEHMSI IPSIMON M OKPY>KHOCTH B KOOPAMHATAX, IEPECEUEHHE
OKPY>KHOCTEH U NMPSAMBIX. MeTO KOOpAUHAT U €r0 IIPUMEHEHHE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPY)KHOCTH. I'pagycHas u pagiuaHHas Mepa yria, BBIYMCIEHUE AJIUH
IyT OKpy>kHOCTel. [Inomane kpyra, ceKTopa, CEerMeHTa.



JIBMIKEHMSI IUIOCKOCTH ¥ BHYTPEHHHE CUMMETPUH QUTyp (s1eMeHTapHble IpeacTasiaenus). [lapamiensbHslii ne-
penoc. IIoBopor.
IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATHI

OcBoenne yueOHOTo Kypca «I'eoMeTpus» TOJDKHO 00eCedruBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHMs CIEAYIONUX JTUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB:
JUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTATHI OCBOCHUS IPOTPAMMBI Y4EOHOTO Kypca «I'eoMeTpusy XapaKTepu3yoTCs:
IlaTprnoTHyeckoe BOCIIUTAHKE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY U HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K
JTOCTH)KCHHSIM POCCUHCKUX MAaTEMAaTHKOB U POCCUHCKON MAaTEMaTHYECKOM MIKOJIbI, K UCITOJIB30BAHUIO ATUX JI0-
CTHDKECHUH B APYTUX HAYKaxX M MPUKIAIHBIX chepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEH rpak/laHWHA U peaIn3alliu €ro Mpas, IPeICTaBICHUEM O MaTe-
MaTHUYECKHX OCHOBaX (yHKIIMOHUPOBAHHUSI PA3IMUHBIX CTPYKTYP, ABICHUH, IPOLEAYp rPaKIaHCKOTO 0011Ie-
cTBa (BBIOOPBI, OMPOCHI | IIP.); TOTOBHOCTHIO K OOCYXICHHUIO STUICCKUX MPOOIIeM, CBA3AHHBIX C IIPAKTHYC-
CKHM MPUMEHEHUEM JOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTU MOPaiib- HO-3TUYECKUX MPUHIIUIIOB B Jesl-
TEJTBHOCTH YYEHOTO.

TpynoBoe BociutaHue:

YCTAaHOBKOW HA aKTHBHOE y4aCTHE B PEIICHUM MMPAKTUUECKHUX 3a/1a4 MAaTeMaTHYECKON HANPaBJICHHOCTH, OCO-
3HAaHHEM BaXHOCTU MaTeMaTUYECKOT0o 00pa30BaHUs HA MPOTSKEHUH BCEH KU3HU TSl YCIIEUTHON podeccro-
HATBHOU JCITEITLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMCHUI;

OCO3HAaHHBIM BHIOOPOM U MOCTPOCHUEM WHIANBUAYAIbHON TPAEKTOPUU 0OPa30BaHUSI U )KMU3HEHHBIX TIAHOB C
y4ETOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEHA.

cTeTHYECKOe BOCIUTAHHE,

CIOCOOHOCTBIO K AMOITMOHAIBHOMY M 9CTETUYECKOMY BOCTIPUSTHIO MATEMAaTHYECKUX 00BEKTOB, 3a]1a4, PeIlie-
HUM, pacCyKJIE€HUI; YMEHUIO BUIETh MATEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

I[leHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIIHEH B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHS YETIOBEKA, TPUPOILI M OOIIECTBA, TOHUMAaHUEM MaTeMaTHYECKON HAYyKH Kak cepbl uemoBeye-
CKOM JESTEIbHOCTH, STANlOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTUS LIUBUIIN3ALUY;

OBJIQJICHUEM SI3BIKOM MaTeMaTHUKU U MATEMATHYECKON KyJIbTYPOU KaK CPEeICTBOM MTO3HAHUS MUPA; OBJIAICHHEM
MIPOCTEUIINMH HaBBIKAMU UCCIIEI0BATENbCKON I€ATEIbHOCTH.

du3nyeckoe BOCNIUTAHUE, (DOPMHUPOBAHUE KYJIbTYPbI 310POBbS U SMOIIHOHAJIBHOT0 0J1ar0NOJIyYHs:
TOTOBHOCTBIO MPUMEHSITh MaTEMaTHUECKHE 3HAHHS B MHTEPECAaX CBOETO 3/I0POBbs, BEJCHHS 3J0POBOTr0 o0pasa
KU3HHM (3I0pOBOE TUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHITHI U OT/AbIXA, PETYJIsIpHAs PU3HUecKas akTHUB-
HOCTb);

c(hOpMHUPOBAHHOCTHIO HaBBIKA peIIeKCHH, MPU3HAHUEM CBOETO TIpaBa Ha ONTHOKY M TaKOTO K€ TIpaBa IPyTroro
YyeJIoBeKa.

IKO0JIOrHYECKO€e BOCIIUTAHHE:

OpHUEHTAIlMel Ha TPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUM [T PEIICHUs 3a/1a4 B 00JIaCTH COXPAaHHOCTU OKpYyXkKa-
IOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB M OIEHKH WX BO3MOYKHBIX TIOCIEICTBUMN ISl OKPY KAIOIICH Cpebl;
OCO3HaHUEM TI100ANTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U MyTeH X pelIeHusl.

JIMYHOCTHBIE pPe3yJibTaThl, 00eceunBaloNIie ATANTANMI0 00YYAKOIIEerocsi K U3MEHSIIOIIMMCS YCJIOBUAM
COLMAJILHOM M NPUPOJIHOH CPeAbI:

— TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHUSX HEOMPECIEHHOCTH, MTOBHIIICHUIO YPOBHS CBOCH KOMIIETEHT-
HOCTHU Yepe3 MPAKTHUECKYIO AeATeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX JIOCH, Tprodpe-
TaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 OIBITA IPYTUX;

— Heo0X0IUMOCTHIO B (DOPMHUPOBAHHUH HOBBIX 3HAHUI, B TOM 4Hciie GOpMYyITUPOBAThH UICH, TIOHSATHS,
TUTIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCJIE PaHEEe HE U3BECTHBIX, 0CO3HABATh E(PHUITUTHI COO-
CTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW, INIAHUPOBATh CBOE PAa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK BBI3OB,
TpeOyIOIH KOHTPMEP, KOPPEKTHPOBATH MPUHIUMAECMEBIE PEIICHUS U IEHCTBUS, (OPMYITUPOBATH U Olle-
HUBATh PUCKH U MOCIEACTBUSA, HOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI



MertamnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS ITPOrPaMMBI Y4eOHOTO Kypca «I eoMeTpus» XapaKTepU3yIOTCs OBJIa-
TICHUEM YHUBEPCATIbHbIMU NO3HABAMEIbHBIMU OCLICIBUAMU, YHUBEPCAbHBIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATbHLIMU PE2YIAMUGHBIMU OCLICTNEUMU.

1) VHugepcanvhvle noznasamenvhule Oeticmausi 00ecneyusam Gopmuposanue 6a306blx KOZHUMUBHBLX
npoyeccos 0oyuarowuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUE20 MUPA, NPUMEHEHUE JI02UYECKUX,
UCc1e008amenbCKux onepayull, ymeHuti pabomamao ¢ ungopmayueti).

Ba3oBble JJornyeckue JecTBUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKNA MATEMATUYECKHX 0OBEKTOB, TIOHATHIA,
OTHOILEHUH MEXy HOHATUAMHU; (POPMYJIMPOBATh ONPEACICHHS IOHATU; YCTaHABIMBATh CyIIE-
CTBEHHBIH MMPU3HAK KJIacCH(PUKAIMU, OCHOBAaHUS i1 0000IIEHNS M CPAaBHEHUS, KPUTEPUU TTPOBO-
JUMOTO aHaJIN3a;

BOCIIPHHUMATh, (POPMYIIHPOBATH K IPE0OPa30BHIBATH CYK/ICHHS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOPEUHS B (PaKTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUAX; [Ipe/ylaraTb KPUTEPUHU JJIs BBISBICHHUS 3aKOHOMEPHOCTEN U MPOTH-
BOpEUUil;

JIEJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€ yKTUBHBIX U HUHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHNH 110 aHAJIOTHH;

pa3duparh J10Ka3aTeNIbCTBA MATEMAaTHUECKUX YTBEP)KICHUH (IIPsIMbIE U OT IPOTUBHOI'O), IPOBOIUTH
CaMOCTOSITENIFHO HECIIOKHBIC JJ0KA3aTEIbCTBA MATEMAaTHYECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHOH 3a1a4un (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOOJIee MOIXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble Hcciien0BaTEIbCKHE A€iiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;, (DOPMYITHPOBATH BOMPOCHL,
buKCUpyOIMe MPOTUBOPEUNE, TPOOIIEMY, CAMOCTOSTENIFHO yCTaHABIMBATh HCKOMOE M JTaHHOE, (hop-
MHUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

MIPOBOJIMTH IO CAMOCTOSTEIHFHO COCTABJICHHOMY TUIAHY HECJIOXKHBIA IKCIIEPUMEHT, HEOOIBIIOE
HCCJIETOBAaHKE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCIMOCTEMN
00BEKTOB MEXTy COO0¥;CaMOCTOSITENIFHO (POPMYIIMPOBATH 0OOOIIICHHS U BBIBOJIBI IO PE3YJIbTa-

TaM MPOBEAEHHOTO HAOIOIEHUS, UCCIIeIOBAaHUS, OIICHHUBATh JOCTOBEPHOCTH MOTYYEHHBIX Pe-
3yJIbTaTOB, BHIBOJIOB M O0OOIIECHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATH MPEONIOKEHHUS O €r0
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M U30BITOYHOCTh MHPOPMALINH, JaHHBIX, HEOOXOAUMBIX IS PELICHUS
3aJ1a4u;

BbIOMpaTh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALINIO Pa3IHUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh hopMy mpeacTaBiieHnss HHPOPMAUU U WILTIOCTPUPOBATH pEIIaeMble 3a/1a4H CXEeMaMH,
IyarpaMMamu, HHOU Tpadukoi 1 HX KOMOMHAIUSMU;

OLICHUBATh HaIEKHOCTh UH(POPMALIUU 110 KPUTEPHSIM, TPETIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

2) VHusepcanvHble KOMMYHUKAMUGHBLE 0elicmEUsi 00eCcneuusarom chopmupo8aHHOCMb COYUALIbHBIX
HABbIKO8 00YUAIOUWUXCAL.
Oo0nrenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBHHU C YCIOBUAMU U LENSIMHU OOLICHUS;
SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MMChbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUSI IO XOJIy PELICHHUs 3a7a4l, KOMMEHTUPOBATh MOJyYEHHBI pe3yIbTar;

B X0JIe 00CY>KICHUS 33J]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOI TEMBI, TPOOIeMBI, perraeMoin
3aJauu, BHICKA3bIBATh U/I€U, HALIEJIEHHBIC HAa MOUCK PELICHUS; COTIOCTABIIATh CBOU CYXKACHUS C CyXK-
JICHUSIMH IPYTHX YYaCTHUKOB JHMAI0ra, 00HApYKUBATh Pa3IMune U CXOJCTBO MO3UIUI; B KOPPEKT-
HOU (opme popMyIIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS,

HPEACTABIATh PE3YJIBTAThI PELICHUS 3aa4uH, SKCIIEPUMEHTA, UCCIEJOBAHHS, IIPOEKTA; CAMOCTOSI-
TEJILHO BBIOMPATh OpPMAT BBHICTYIUICHUS ¢ YUETOM 3a]1a4 MPE3eHTAlUN 1 0COOEHHOCTEH ayTuTo-
pun.



CoTpyaHu4ecTBo:

— TIOHUMATb ¥ UCIOJIb30BAThH MPEUMYIIECTBAa KOMaHIHOW ¥ MHAMBUIYATbHON pabOThI IPU PEIICHUN
y4eOHBIX MAaTEeMaTUYECKUX 3a/1a4;

— TPUHUMATBH [I€JIb COBMECTHOM JIEATEIIbHOCTH, TUIAHUPOBATh OPTaHU3AII0 COBMECTHOU pabOTHI,
pacrpeaensaTs BUIbl paboT, JOroBapuBaThCs, 0OCYKIAaTh MPOLIECC U pe3yabTaT paboTsl; 00001aTh
MHEHHS HECKOJBKUX JIIOACH;

— y4acTBOBaTh B IPyHIoBbIX (hopmax paboThl (00CYykAeHUS, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
7p.);

— BBINOJHSATH CBOIO YacTh PaOOThl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTHUMHU WICHAMU KOMaH/IbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIHIA IPOIYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUS.

3) Vuueepcanvnvie pecynamuesnsie Oeticmsus obecneuusaiom hopmuposanue cCMolCi08bIX YCMAHOBOK U

HCUSHEHHBIX HABbIKO8 auyHocmu. CaMOOpraHu3alus:

CaMOCTOSITENTLHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4i (UJIH €ro YacTb), BEIOMPATh CIIOCO0 pemIeHHs ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh U KOPPEKTUPOBATH BapH-
aHTBI PELICHUI ¢ y4€TOM HOBOM MHQOPMAIIUH.

CaMOKOHTPOJIb:

— BJIAJIETh CI0CO0AaMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJIbTaTa peleHus
MaTeMaTUYeCKOU 3a/1auu;

— MpeIBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PEILICHUU 337a4l, BHOCUTh KOPPEKTUBEI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJICHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH TIOCTABICHHOH €N U YCIOBUSAM, OOBSCHITH
MPUYUHBI JOCTUKCHUSI WM HEJOCTUKCHHUS 1IN, HAaXOJAUTh OIMIMOKY, JaBaTh OIICHKY MPHOOPETEHHOMY
OTIBITY.

NPEJIMETHBIE PE3YJIbTATDBI
OcBoenue yuebHoro Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHusl JOKHO 00eCIIeYnBaTh
JOCTHKEHHE CIIEAYIONINX MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yJIbTaTOB:

— 3HaTh TPUrOHOMETpHUECKHE (HYHKIIUU OCTPHIX YIIIOB, HAXOIUTH C UX TIOMOIIBIO Pa3IMYHbIE SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ moMOIIbI0
KaJbKYJISITOPA) AJIMHBI U YTIIBI 711 HETAaOJMYHBIX 3HAYCHH.

— Tlonp30BathCst popMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM JIJIS
HAaXO0K/JI€HUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUYECKUMHU BETUYMHAMMU.

— Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKICHUSI PAa3JIMYHBIX 3JIEMEHTOB TPEYTOJIb-
HUKa («pelleHue TPEYTroIbHUKOBY ), TIPUMEHSATh UX MPU PEIICHUH TeOMETPUUECKUX 3a/1a4.

— Bnaners noHsTHAMU TTpe0Opa30BaHUs OO0, COOTBETCTBEHHBIX JIEMEHTOB MOA00HBIX (QUTYP.

— Ilonb3oBaTbes cBOMCTBaMH MOI00MS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH
yribl y Togo0HbIX Guryp. [I[puMeHaTs CBOMCTBA TOI00MS B IPAKTUYECKHUX 33/1a4dax.

— YMeTh NPUBOAUTH TPUMEPHI TOJTIOOHBIX (DPUTYP B OKPYKAIOIIEM MHUPE.

— Tlonp30BaThCst TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEACHIUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJlbHOM.

— Tlonp30BaThCst BEKTOPaMH, IOHUMATh UX T€OMETPHUUECCKUN M PU3UUECKHUI CMBICH, TPUMEHATH UX B
pEIIeHNH TeOMETPUUYECKUX U (PU3MUECKUX 3a/1a4.

— TlpumeHsTh CKalIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJIsI HAXOXKICHUS JJIUH U YTJIOB.

— Tlonp30BaThCsi METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATH €r0 B PEIIEHUH T€OMETPUUECKUX U
MPaKTUYECKHUX 33]1a4.

— Bnanetb NOHATUAMH MPABUILHOTO MHOTOYTOJIbHUKA, IJTUHBI OKPY>KHOCTH, JJIUHBI IyTH
OKPY>KHOCTH ¥ PaJINAaHHON MEpPHI yTJIa, YMETh BBIUUCIATD IJIOMIA b KpyTra U €ro YacTeH.

— IIpuMeHsTh NOTyYEeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

— HaxoauTs ocu (MM LEHTpPbI) CAMMETPUHN GUTYDP, TPUMEHATH ABMKEHUS IUIOCKOCTH B IPOCTEHIIINX
ciIyJasix.

— IlpumeHsTH MOJTy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTH4YEeCKHe MOJIEIH [ 3a/1aupeanbHON
JKU3HU ¥ IPOBOJIUTH COOTBETCTBYIOIIME BEIYUCICHUS C TPUMEHEHHUEM OO0 M TPUTOHOMETPHUIECKHUX
GyHKIHHA (TT0IB3YSICh, TI€ HEOOXO0IUMO, KAIbKYJIATOPOM).



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYUEBHBIE MATEPUAJIBI U151 YYEHUKA

BriGepute yueOHbIC MaTepraIbI
Beenure cBOil BapuaHT:
METOJNUYECKUE MATEPHUAJIBI JIJISA YYUTEJIA

BBeaure nannbie
IMUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccwuiickas anmexkTpoHHas mkoia. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Aunexc. Yueouuk» https://education.yandex.ru/home/
«sKnaccey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaitay» . https://edu.sirius.online

«Mapkermieiic 00pa3oBaTeJIbHbIX YCJIYI»

«Anaaekcy, «1C», «Yun.py», «Ckaitenr», «Koasapacy,
uznarensctBo «IIpocBemenue» u apyrue. https://elducation.ru/
«UuTepuetYpox» —. https://interneturok.ru/
Oo0pa3zoBarenbHas miargopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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