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NOACHUTE/IbHAA 3ANMNCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO KYPCA "FTEOMETPUA"

Pabouas nmporpamma o yue6nomy kypcey "['eomerpus” mist oOydarommxces 9 kiiaccoB pazpadorana Ha ocHoBe DenepanbHOr0 rocy1apcTBEHHOTO
00pa30BaTeNBLHOTO CTAHAAPTa OCHOBHOT'O 001Ier0 00pa30BaHus ¢ y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAaHU, TPEIBSIBIAEMBIX K MATEMaTHIECKOMY
00pa30BaHuIo, U TPAAULIUN POCCUHCKOro 00pa30BaHus, KOTOPbIE 00ECIIEYHBAIOT OBJIA/ICHUE KIIFOUEBBIMU KOMIIETEHLUSIMH, COCTABIISIIOIIMMHI OCHOBY /ISt
HETPEPHIBHOTO 00pa30BaHMs U CAMOPA3BUTHS, a TAK)KE I[EIOCTHOCT OOIIEKYIbTYPHOTO, JINYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHA o0yyaromuxcs. B mporpamme
YUYTEeHbI HJIeH U nojoxeHus KoHuenuu pa3BuTusi MaTeMaTHueckoro oopasosanus B Poccuiickoit denepanuu. B snoxy nungposoii Tpanchopmanuu Beex chep
YeJIOBEYECKON JeSITEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEI0BEKOM 0e3 0a30BOM MaTeMaTHUECKON MOArOTOBKU. YK€ B IIKOJIE MaTeMaTUKa
CILY>KMT OIIOPHBIM IIPEIMETOM JUISl U3YyUEHUS] CMEKHBIX AUCLHUILINH, a TIOCJE IIKOJIbI pealbHOH HE00X0JMMOCThIO CTAHOBUTCS HENPEPBIBHOE 00pa3oBaHuUE, YTO
TpeOyeT MOJIHOLIEHHOH 6a30B0i1 0011e00pa30BaTeIbHOM MOATOTOBKH, B TOM YHCIIE U MAaTEMaTHYECKOM.

3710 00YyCIOBICHO TE€M, YTO B HAIIU JTHU PACTET YUCIIO MPO(ECcCHii, CBI3aHHBIX C HETIOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B cepe SIKOHOMUKH, U B
Ou3Hece, U B TEXHOJIOTHYECKUX 00JIacTsX, U 1aXe B TyMaHUTapHbIX cepax. TakuM 00pazom, Kpyr MKOJIBHUKOB, JUIsI KOTOPBIX MaTEeMaTHKa MOXKET CTaTh 3HAUUMBbIM
IPEIMETOM, PACILIUPSIETCS.

[TpakTHyeckas MoJe3HOCTh MaTEMaTUKH 00YCIIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (PyHIaMEHTaIbHbIE CTPYKTYPBI HAILIErO MUPA: IPOCTPAHCTBEHHbBIE
(OpMBI U KOJINYECTBEHHBIE OTHOILIEHUS OT MIPOCTEHUIINX, YCBAUBAEMbIX B HEMIOCPEICTBEHHOM OIBITE, /10 IOCTATOYHO CIIOKHBIX, HEOOXOUMBIX JJISl pPa3BUTHS
HAYYHBIX U IPUKJIAAHBIX Hied. be3 KOHKpPEeTHBIX MaTeMaTHUYECKUX 3HAHUH 3aTPyJHEHO TOHMMAaHUE IPUHILIUIIOB YCTPOHCTBA U MCIIOJIb30BAaHUS COBPEMEHHOM
TE€XHHUKH, BOCIIPUATHE U MHTEPIIPETALINS Pa3HOOOPa3HON COLMaIbHON, IKOHOMUYECKON, TOJTUTHYECKON HHpOopMaIuu, Maao3(hPeKTUBHA TOBCEHEBHAS
IpakTU4ecKas AesaTelbHOCTh. Kak/1oMy yelioBeKy B CBOEH JKM3HU MPUXOAUTCS BBIOIHATH PACUETHI U COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHATh (POPMYIIBL,
BJIQ/IETh IPAKTUUYECKUMHU TPUEMaMH F€OMETPUUECKUX U3MEPEHUI U IOCTPOEHUH, UNTaTh MHPOPMAIIHIO, IPEACTABICHHYIO B BIJI€ TaOJIUL, 1MarpaMM U rpapuKos,
KHTb B YCIOBUSAX HEONPEEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep CIydyaifHbIX COOBITHH.

OAHOBpPEMEHHO C pacHIMpeHueM cep NPUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE 00siee BaKHBIM CTAHOBUTCSI MAaTEMaTHUECKHUM CTUIIb MBIIIICHUS,
IPOSIBIIAIONINICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3ydyeHuss MaTeMaTUKH B apceHall IPpUEMOB U METOJIOB MBIIUICHHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCSI UHIYKIUS U TeAYKIIHsI, 000011IeHne 1 KOHKPETU3allks, aHaJIu3 U CUHTE3, Kiaccu(UKalys U cucTeMaTu3alys, abcTparupoBaHUe U aHAJIOTHsL.
OOBeKThl MaTEMAaTHUECKUX YMO3aKIIOUEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MTOCTPOECHUH, CTOCOOCTBYIOT BBIpaOOTKE YMEHUS
dbopMynupoBaTh, 000CHOBBIBATH U IOKA3bIBaTh CYXICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUUECKOE MbIIIIeHHE. Benyias poiabs nNpruHaUIe)KUT MaTeMaTHKE U B
(bOopMHPOBAHUY ANTOPUTMHUECKOW KOMIIOHEHThI MBIIIICHHUS 1 BOCOUTAHUN YMEHUHN 1eHCTBOBATH 110 33JJaHHBIM aITOPUTMaM, COBEpPIICHCTBOBATh U3BECTHHIE U
KOHCTPYUpPOBaTh HOBBIE. B Iporecce penieHns 3a1ay — OCHOBOM yueOHOI esTeIbHOCTH Ha YPOKaxX MaTEMATUKH — Pa3BUBAIOTCS TAK)KE TBOPUECKAs U
IPUKJIAJHAs CTOPOHBI MBIIIUICHHS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTD Pa3BUBATh y 00YUYAIOUIMXCS TOUHYIO, PALIMOHATIBHYIO M HH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanboee
HOJXOAAIINE A3bIKOBBIE, CAMBOIMUYECKHE, TpapUuecKre CpeCTBa Ui BBIPAXKEHUS CYKICHUH U HAIVIAHOTO MX MPE/ICTaBICHUS.



Heo0xon1uMbIM KOMIIOHEHTOM 00111e# KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111ee 3HAKOMCTBO
C METO/IaMU TIO3HAHUS IEHCTBUTENILHOCTH, IPECTABICHUE O IPEIMETE U METOJaX MaTEMAaTUKH, UX OTJINYUI OT METOJOB IPYTHX €CTECTBEHHBIX U T'YMaHUTApHBIX

HayK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MAaTEMATHKH JUIs PELICHNs HAyYHbIX M MPUKIAIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B GOpMHUPOBaHUE OOILEH KYIbTYphl YEJIOBEKA.

W3ydenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YEJIOBEKA, TOHUMAHMIO KPACOTHI M U3SIILIECTBA MATEMAaTHUECKUX PACCYXKICHUM,
BOCIIPHUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UIEH CUMMETPUH.

LLEEIN U3YYEHUA YYEBHOIO KYPCA "TEOMETPUA"

«MaremaTuKy y’Ke 3aTeM YYUTh HaJ0, YTO OHA YM B MOPSAJOK IPUBOAUT», — IHACAJ BEIUKUN pycCKui ydeHbl Muxaun BacuibseBud JIomonocos. 1 B aTom
COCTOUT O/IHA U3 JIBYX LieJieil 00yueHHs TeOMETPHH KaK COCTaBHOM 4aCTH MAaTEMATUKHU B IIKOJIE. DTOM 1IeJIM COOTBETCTBYET JOKa3aTelbHas JIMHUS MPENo aBaHus
reomerpun. Cienys npeacTaBIeHHON pabodell mporpaMme, Ha4MHAas C CEABMOTO KJIacca Ha YpOKax reOMEeTpUH 00y4aroUIuiics yuuTcs IPOBOJUTH JOKA3aTEIIbHbIE
pacCyXIeHHUsI, CTPOUTH JIOTHYECKUE YMO3AKIIIOUEHHS, IOKA3bIBaTh MICTUHHBIE YTBEPKIACHHS U CTPOUTH KOHTP IPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYXKIECHUS OT
«IPOTHUBHOTO», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpPATHBIC YTBEPKACHHUS. Y YCHHK, OBJIQJICBIINI HCKYCCTBOM PacCyKIaTh, OyaeT MPUMEHSTh
€ro U B OKPY’KaIOLIEH JKU3HH.

Kaxk nucan reomerp u nexaror Urops ®enoposud Ilapeirus, «roasmMu, TOHUMAKOMMMU, YTO TAKOE JOKA3aTEIbCTBO, TPYAHO U JaXKe HEBO3MOXKHO
MaHHUITYJIUPOBATH». M B 5TOM COCTOUT BaXKHOE BOCIIUTATEIILHOE 3HAUEHNUE U3YUYEHUSI TEOMETPUH, NIPUCYILEE UMEHHO OTEYECTBEHHON MAaTEMaTHYECKOM ILIKOJIE.
BwMmecre ¢ TeM aBTOpBI IPOrpaMMBbI ITPEIOCTEPETAOT YUUTENS OT U3JIMIIHETO (popMannu3Ma, 0COOEHHO B OTHOILIEHUHU Hayal U OCHOBaHUM reomeTpun. dpaHiry3ckuit
matemaTHk JKaH J[beJoHHE 110 3TOMY MTOBOJIY BhICKa3alcs Tak: «To kacaeTcs AeTMKaTHON MpoOsieMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsl, YTO Ha IIEPBBIX MOpax
HYKHO BOOOIIIe N30eraTh NPOM3HOCUTh caMo 3T0 cioBo. C Apyroil ke CTOPOHBI, HE CIIEIyeT YIIYCKaTh HU OJJTHOM BO3MOKHOCTH /1aBaTh IPUMEPHI JIOTUYECKUX
3aKJIIOYEHUH, KOTOpBIE Ky/1a B OOJIbILEH Mepe, YeM UJiest aKCUOM, SIBJISIFOTCS UCTMHHBIMU M €JUHCTBEHHBIMH JIBUTATEIIIMUA MAaTEMaTHYECKOTO MBILIUICHHSD.

BTopoii nenbro n3ydeHuss TeOMETPUU SBIISETCSA UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIPU PEIICHUH KaK MAaTEMAaTHYECKUX, TaK U MPAKTUYECKUX 3a/1ad,
BCTPEYAIOLIUXCS B peasIbHOM *U3HH. OKOHUMBIIMN KypC T€OMETPUH IIKOJIBHUK JOJKEH OBITh B COCTOSTHUM ONIPE/IEIUTh T€OMETPUUYECKYIO (UTYPY, OIMCATh
CJIOBaMU JIAHHBIHN 4epTEXK WIN PUCYHOK, HAWTH TUIOIIAb 3€MEIbHOIO YUacTKa, paCCYUTATh HEOOXOUMYIO UIMHY ONTOBOJIOKOHHOTO Kabems Uit Tpedyembie
pa3Mepbl rapaxka JJis aBTOMOOMIIL. DTOMY COOTBETCTBYET BTOPasl, BHIYMCIUTENIbHAS JIUHUS B U3yUEHUH T€OMETPHUH B 1IKoJe. JlaHHas mpakTH4ecKast TUHUS
ABIISICTCSA HE MEHee BaKHOM, ueM nepBast. Emé [1naTon npeanuceiBai, 4Todsl «rpakaane IlpekpacHoro ropoja Hu B KOEM Cilydae HE OCTaBJISUTH T€OMETPHUIO, BE/Ib
HEMaJIOBaXHO Jja’ke M0O0YHOE €€ MPUMEHEHHE — B BOGHHOM JieJie Ja, BIIPOYEM, U BO BCEX HayKaxX — JUIsSl JIY4YIIETO UX YCBOEHUS: Mbl BEb 3HAEM, KaKas
OeckoHeuHas pa3HHIla CYIIECTBYET MEX/y YETOBEKOM MPUYACTHBIM K T€OMETPUN M HEMPUYACTHBIMY. /I 3TOTO YUUTENI0 peKOMEHAYeTC s OA0UpaTh 3ajauu
MIPAKTUYECKOTr0 XapakTepa I pacCMaTPUBAEMBIX TEM, YUUTh JIETEH CTPOUTHh MATEMATHYECKUE MOJIENN PEAIbHBIX )KU3HEHHBIX CUTYal[ui, IPOBOIUTH BIYUCICHUS
U OLIEHMBATh aJI€KBaTHOCTD MIOJIyUEHHOT0 pe3yibTara. KpaiiHe BakHO TOAUYEPKUBATE CBA3M I'€OMETPUH C JPYTUMHU IIpeIMeTaMi, MOTUBUPOBATH UCIIOIb30BaTh
OIpEeJIeJIEHUs] TEOMETPUYECKUX (PUTyp U NOHATUH, JEMOHCTPUPOBATh NPUMEHEHNE MOTYYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTU CBSI3U Haubosee sIpKo BUIHBI B
Temax «Bekropbl», «puroHoMeTpudeckrue COOTHOIEHUs», «Meton koopauHat» u «Teopema IIugaropay.



MECTO YYEBHOIO KYPCA B YHEBHOM MNJIAHE

CornacHo yueOHOMY Mi1aHy B 9 Kiacce u3ydaercs: yueOHbli Kypc «I'eoMeTpusi», KOTOPBIN BKIFOUAET CIIEIYIOLIIE OCHOBHBIE Pa3/Ielibl COJEPKAHMS:
«["eomerpuueckue GUrypsl U UX CBOMCTBaY, «M3MepeHe TeOMETPUUECKUX BETHUUHY, a TAKXKE «J{eKapTOBbI KOOPIAMHATHI HA IJIOCKOCTHY, «BEeKTOPBI», «/|BHKEHHS
miockoctu» U «lIpeoOpa3oBanus nogodus». YueOHbIH MIaH IpeJycMaTpuBaeT U3yuyeHHe reoMeTpu Ha 6a30BOM ypOBHE UCX0/1s U3 68 yueOHbIX 4acoB B y4eOHOM
roxy.

COAEPXXAHUE YYEBHOIO KYPCA "rTEOMETPUA"

Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE TOKACCTBO. DOPMYIIbI IPUBEICHUS.

Pemrenue TPCYTrOJIbHUKOB. TeopeMa KOCHHYCOB U TCOpEMa CUHYCOB. Pemmenue MPAKTUYCCKUX 3aaa4 C UCIIOJIBb30BAHUCM TCOPEMbI KOCMHYCOB U TCOPCMbI CHHYCOB.

[TpeoOpazoBanue mogodust. [TogoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeieHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYILUX, TEOPEMa O KBaIpaTe KacaTelIbHOM.

Bexkrop, mirHa (MO b) BEKTOPa, COHATIPABICHHbBIE BEKTOPBI, IPOTHBOIIOIOKHO HAIIPABICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABCHCTBO BEKTOPOB,
orncpanru Haa BEKTOpaMHu. Paznoxenne BCKTOpPA IO ABYM HCKOJIJIMHCAPHBIM BEKTOpAaM. KOOpIII/IHaTI)I BCKTOpa. CKaJI?[pHOG IMPON3BCACHUC BCKTOPOB, IPUMCHCHUC
TSl HAXOXKJICHUS [UTHH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA INIOCKOCTU. Y PaBHEHUS IPSIMOU U OKPYKHOCTH B KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. MeTox KOOpAUHAT U €ro
pUMEHCHHE.

[TpaBusIbHBIE MHOTOYTOJBHUKH. [IJTMHA OKpY)KHOCTH. ['pagycHas u pajnanHasi Mepa yriia, BEIUMCIICHUE JUTHH YT OKpyKkHOcTeil. [Tnomans kpyra, cekropa,
CErMEHTA.

JIBYOKEHMSI TUTOCKOCTH M BHYTPEHHUE CUMMETpHH GUTYp (J1eMeHTapHbIe pencTabieHus ). [lapamiensHbiii meperoc. [1oBopoT.

NNAHUPYEMBbIE OBPA3OBATE/IbHbIE PE3Y/IbTATbI

OcBoeHune yHE6HOFO Kypca «'eomeTpma» AONKHO obecneunBaTb AOCTUXKeHne Ha ypoBHe OCHOBHOIo o6u1,ero O6pa3OBaHMH cneaAyrownx IMYHOCTHbLIX, MeTanpeaMeTHbIX U
npeameTHbIX O6pa3OBaTe}'IbeIX Pe3ynbTaTos:

JIMYHOCTHBLIE PE3YJ/IbTATbDI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSI TPOrPaMMBbl yueOHOTo Kypca «I'eoMeTpusi» XapaKTepUu3yoTCs:

IIarpuoTnyeckoe BOCIIUTAHUE:

IIPOSABJIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSAIIEMY POCCHUHCKOM MAaTEMAaTHUKH, LIECHHOCTHBIM OTHOIIEHHUEM K JOCTHIKCHUSM DPOCCHUHCKHX MATEMaTHKOB M
poccuiickolt MaTeMaTHYECKON MIKOJIBI, K UCIIOJIB30BAHUIO ATHX JTIOCTHIKEHUH B IPYTUX HAayKaxX M MPUKIATHBIX chepax.

I'paxnaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN TpakAaHNHA U Peau3aliy ero Mpas, IPeCTaBICHUEM O MaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS



Pa3IUYHBIX CTPYKTYP, SBJICHHUH, MPOIIEAYP IPAKIaHCKOTO O0IIeCTBa (BEIOOPHI, OTIPOCHI U TIP.); TOTOBHOCTHIO K OOCYKJICHUIO STUYECKHUX MPOOJIEM, CBA3aHHBIX C
MPAKTUYCCKUM IMMPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHUCM BA’)KHOCTU MOPAJIb- HO-OTUUCCKHUX MPUHIHUIIOB B ACATCIIbHOCTU y‘-IéHOFO.

TpynoBoe Bocnutanme:

YCTaHOBKOW Ha aKTHMBHOE YJaCTHE B PEIICHUH MPAKTUICCKUX 33]1a4 MATEMATHUECKON HAIPaBICHHOCTH, OCO3HAHHEM BXHOCTA MAaTEMATHYECKOTO 00Opa30BaHMsI HA
MPOTSKEHUH BCEU KHU3HU JIJIS1 YCIIEIIHON POo(eCCHOHAIbHON AesITeIbHOCTU U Pa3BUTHEM HEOOXOIMMBIX YMEHUN;

OCO3HAaHHBIM BBI60pOM 1 MMOCTPOCHUCM HHI[I/IBI/IZ[}’&JIBHOﬁ TPACKTOPHU O6pa30BaHI/ISI U J)KU3HCHHBIX ITIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECOB U 06L[I€CTBCHHBIX
oTpeOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTE€TUYECKOMY BOCIIPUSTUIO MATEMAaTUYECKUX OOBEKTOB, 33/1a4, PEIICHUMN, pacCyKICHUI; YMEHUIO BUJETh MATEMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE.

ILleHHOCTH HAYYHOT'O O3HAHMS:

OpI/IeHTaHI/ICﬁ B ACATCIIBHOCTHU Ha COBPEMCHHYIO CUCTEMY HAaYyYHBIX HpeIICTaBJICHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCEPHOCTAX pa3BUTUA YCIIOBCKA, IIPUPOABI K O6HI€CTB3,,
MOHMMAaHUEM MaTeMaTUYECKON HayKu Kak c(epbl YeTOBEUECKOH JAeITeIbHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINY;

OBJIAACHUEM A3BIKOM MAaTEMATHUKHU U MaTeMaTUYECKOU KyJILTypOfI KakK CpCACTBOM IIO3HAHUA MHpPA; OBJIAACHUCM HpOCTGﬁMHMH HaBBbIKaMU HCCJ’ICIIOBEITCJII)CKOﬁ

NeSITEIbHOCTH.

du3unyeckoe BocnuTanue, GopMuUpoBaHNe KYJIbTYPbI 310POBbSI M IMOIUOHATBHOI0 0JIATONOJIYYHUsI:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHUECKHE 3HAHUS B UHTEPECAaX CBOETO 3/I0pPOBbs, BEACHHSI 3J0POBOTO 00pa3a KU3HH (3I0pOBOE MUTaHKE, COATaHCHPOBAHHBIN
PEKUM 3aHATUN U OT/ABIXA, peryispHas (u3nueckas akTUBHOCTS);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PeIIeKCHH, TIPU3HAHKEM CBOETO MpaBa Ha OIMIUOKY M TAKOTO XKe MpaBa JAPYroro 4eaoBeKa.

IKOJIOTHYECKOE BOCTIUTAHNE:

OpHUEHTAIlHel Ha MPUMEHEHUE MaTeMaTHIeCKUX 3HAHUMN I pellleHus 3aa4 B 00J1aCTH COXPAaHHOCTH OKPYKAIOIIeH Ccpelibl, IIIaHUPOBAHUS MMOCTYIMKOB M OIIEHKU
UX BO3MOXKHBIX MOCIIEICTBHUM ISl OKPYKAIOIIEH CPEIIbI;

OCO3HaHWEM III00ATBHOTO XapaKTepa SKOJIOTHYSCKUX MTPOOJIeM U IyTeH MX pEIeHUs.

JIn4HOCTHBIE Pe3yJIbTAThI, 00eCNeYHBAIOIIHE ATANTANNI) 00yYaI0IIEerocs K H3MEHSIOMMMCS YCIOBHSM COIMAJIBLHOM M MPUPOTHON Cpeabl:

— TOTOBHOCTbIO K AeACTBUAM B YC/IOBUAX HEONpPeaeNEHHOCTM, MOBbILEHWIO YPOBHA CBOE KOMNETEHTHOCTM Yepes NPaKTUYECKYHo AeATeNbHOCTb, B TOM

ynucne yMeHue yumuTbCa y ApYyrux Ntogen, npuobpetatb B COBMECTHOM AeATeNbHOCTU HOBbIE 3HAHWA, HAaBbIKM U KOMMETEHLMW M3 ONbITa APYruX;

— HeO6XO,CI,MMOCTbK) B d)OpMMpOBaHVIVI HOBbIX 3HaHVII7I, B TOM Hncne (bOpMyl'IMpOBaTb naoen, NOHATUA, TMNoTE3bl 06 o6BbeKTax u ABNIEHUAX, B TOM YuUCne

paHee He M3BEeCTHbIX, 0CO3HaBaTb AedULMUTbl COOCTBEHHbIX 3HAHMU N KOMNETEHTHOCTEN, N1AaHMPOBATb CBOE Pa3BUTUE;

— CNOCOBHOCTbIO 0CO3HABaTb CTPECCOBYIO CUTYaLMIO, BOCNPUHUMATL CTPECCOBYHO CUTYaLMIO KaK Bbl30B, TPEBYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb

NPUHUMaEMble peLleHnaA U AencTemA, GopMyINpPoBaTb U OLLEHNBATb PUCKM U NOCNeacTBUA, GOPMMPOBATb OMbIT.



METANPEOMETHbDIE PE3Y/IbTATbDI

MeTanpeameTHble pe3y/ibTaTbl OCBOEHMA NPOrpaMMbl y4eBHOro Kypca «feomMeTpusa» xapaKTepusyrTca OBlageHUEM YHUBEPCAAbHbIMU NO3HABAMENbHbIMU
delicmsusamu, yHUBEPCAbHbIMU KOMMYHUKAMUEBHbIMU Oelicmeuamu U yHUB8epCasabHbIMU pe2yaamueHbiMu delicmausamu.

1) VYHusepcanbHbie no3HasamesnvHble delicmaus obecnevyusarom opmMuposaHue 6a308bIX KOZHUMUBHbIX Npoueccos 0byyaroujuxca (oceoeHue Memooos
MO3HAHUSA OKPYH(AOW,Ee20 MUpa; npumMeHeHue a102u4ecKux, uccaedosamesnsbcKux onepayul, ymeHuli pabomame ¢ uHgopmayuel).
ba3oBble Jornyeckne aeiicTBUA:

— BbIABNATb U XapPaKTEPN30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUYECKNX OOBEKTOB, MOHATUIA, OTHOLLEHUI MeXKAY NOHATUAMMK; GOPMYINPOBATb
onpeaeneHnsa NOHATUN; YCTaHAaBAMBATb CYLLECTBEHHbIN NPU3HAK KaccudurKaLmMmn, OCHOBAHUA A1a 0606LWEeHNA U CPaBHEHUA, KpUTEPUM NPOBOAUMOTO
aHanu3a;

— BOCNPUHNUMATD, d)OpMyJ'IMpOBaTb n npeo6pa303b|BaTb CyXKOEHNA: yTBEPAUTENIbHbIE N OTPULLATE/IbHbLIE, EANHUYHbIE, HaCTHbIE U O6|J.I,M€;
YCNOBHbIE,

— BbIABNATbL MaTeMaTMYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTUBOPEUMs B GaKTax, aHHbIX, HAONIOAEHUAX U YTBEPKAEHUAX; NpeasaraTh
KpUTEPUU ONA BbIABNEHMA 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

— [AeNaTtb BblBOAbI C NCMOJ/Ib3OBAHNEM 3aKOHOB J1IOTUKU, OeAYKTUBHbLIX N UHOAYKTUBHbIX ymosaKmoquMﬁ, yN\o3aKmoquvu71 no aHanormu,;

— pa36mpaTb A0Ka3aTe/IbCTBa MaTEMATUYECKNX yTBep)-Kp,eHVIl‘;I (I'IpHMbIe norT I'IpOTVIBHOFO), npoBoAnUTb CAMOCTOATE/IbHO HEC/ZTOXKHbIE A0Ka3aTe/IbCTBa

MaTeMaTUYeCKMX GpaKTOB, BbICTPANBATbL aprymeHTaL Mo, NPUBOAUTL MPUMEPLI U KOHTPNPMMEpPbI; 060CHOBbIBaTb COBCTBEHHbIE PACCYKAEHUS;

— BbIBMpaTb cnocob pelleHnsa yyebHoM 3aaa4m (CpaBHUBATL HECKOJIbKO BaPUAHTOB pelleHns, BbiIbupaTb Hanbosee NoaxoAsLMIA C Y4ETOM
CaMOCTOATE/IbHO BblAeNIeHHbIX KpUTEpUEB).

Ba3oBble nccieaoBarejbCKue AeliCTBHA:

— MCNO/1b30BaTb BOMPOCHI KaK MCCNEA0BATENbCKUIN MHCTPYMEHT NO3HaHUSA; GopMyMpoBaTb BOMPOChI, GUKCUMpPYIOLWME NPOTUBOPEUNE, Npobaemy,
CaMOCTOAITE/IbHO YCTaHaB/IMBaTb MCKOMOE U AaHHOEe, GOPMMPOBATbL MMMNOTE3Y, apPryMEHTMPOBATb CBOKO NO3ULMUIO, MHEHUE;

— NpPOoBOAUTb NO CAMOCTOATE/IbHO COCTAaB/IEHHOMY M1aHY HECNOXHbIM IKCNEPUMEHT, Hebonblioe nceneanosaHme no yCtaHoB/E€HUIO ocobeHHoCTeM
MaTemaTn4eckoro O6'beKTa, 33aBMCMMOCTEN 06BEKTOB mexagy CO6OV1,’

— camocTosaTeNIbHO GopMynnpoBaTb 0606LEHUA M BbIBOAbI MO pe3yabTaTam NpPoBeAEHHOrO HabatoaeHNA, UccneaoBaHMA, OLLEHUBATD
[0CTOBEPHOCTb NOTYYEHHbIX PE3YNbTAaTOB, BbIBOAOB M 0606LWeHN;

— MPOrHO3MpoBaTb BO3MOXHOE pa3BuUTMe NpoLuecca, a TakXe BbliABUraTb NpeanosioxKeHnAa O ero pa3sBnTMn B HOBbIX YC10BUAX.



Paborta ¢ ungopmanueii:
— BbIABNATb HEAOCTATOYHOCTb M M36bITOYHOCTb MHGOPMALMK, AAHHbIX, HEOOXOAMMBIX ANA pPeLleHnA 3a4a4u;
— BbIOMpaTb, aHaNIM3NPOBATb, CUCTEMATU3MPOBATL U MHTEPNPETUPOBATL MHPOPMALMIO PA3INYHBIX BUA0B U GOPM NpeacTaBNeHUs;

— BblbMpaTb bopmy NpeacTaBaeHUa MHGOPMaLIMK U UANKOCTPMUPOBATL PeLLaeMble 334341 CXeMamMmn, AuarpaMmamm, MHOM rpadmKom u nx
KOMBUHaUMAMM;

— OLEHMBATb HaAEKHOCTb MHPOPMALMK MO KPUTEPUAM, NPEANOKEHHBIM yUUTENEM AN CHOPMYTUPOBAHHBIM CAMOCTOATE/IbHO.
2) YHusepcanbHbie KOMMYHUKamueHble delicmeus obecreyusarom cihopMupOB8aHHOCMb COYUATbHbIX HOBbIKO8 0BYYatOUUXCH.
Oo0menne:

— BOCNPUHUMATbL U GOPMYANPOBATb CY}KAEHUA B COOTBETCTBMM C YCNOBUAMMU U LLENAMU 0BLLEHNA; ACHO, TOYHO, TPAMOTHO BbIPa*KaTb CBOIO TOYKY
3pPEHMA B YCTHbIX U MMCbMEHHbIX TEKCTaX, AaBaTb NOACHEHWUA NO XO4Y pPeLleHnn 3a43a4M, KOMMEHTMPOBATb NOJIyYEHHbI pes3ybTarT;

— B XoAe 0bcyXaeHMa 3a4aBaTb BONPOCHI NO CyLWecTBy 06cy»Kgaemomn TeMbl, NpobiemMbl, pellaemoi 3a4a4n, BbiCKasblBaTb NAEN, HALLENEHHble Ha MOUCK
pEeLIeHMA; CONOCTaBAATL CBOW CYXKAEHUSA C CYXKAEHUAMM APYTMX YYAaCTHUKOB AManora, 06HapyK1BaTb pasinMyme n CXoACcTBO MNO3ULMIA; B KOPPEKTHOM
dopme popmynmpoBaTb pasHOrIacus, CBOM BO3PaXKeHMUs;

— NpeAaCTaBAATb Pe3yNbTaTbl PeLeHNs 334a4n, IKCNEPUMEHTA, UCCNEL0BAHMA, NPOEKTa; CAMOCTOATE/IbHO BbIBUPaTb GOPMAT BbICTYMN/IEHUA C YYETOM
334,24 Npe3eHTaLmMm U 0cobeHHOCTEN ayanTopumm.

CoTpyaHu4ecTBoO:
— MOHUMATb U UCNONb30BATb NPEUMYLLECTBA KOMAHAHOW U MHAMBUAYANbHON PaboTbl NPU peleHMmn y4ebHbIX MaTeEMATUYECKUX 334aY;

— NPUHUMATb LeIb COBMECTHOW AeATeIbHOCTU, NAaHMPOBaTbh OPraHM3aLmMIo COBMECTHOM paboTbl, pacnpenenatb Buabl paboT, AoroBapmsaTbhes,
0b6cyKaaTb NPOLLECC U pe3ynbTaT PaboTbl; 0606LaTb MHEHUS HECKO/IbKUX NIOAEN;

— y4yacTBOBaTb B rpynnoBbix popmax paboTbl (06cykaeHUA, 0OMEH MHEHUAMM, MO3rOBbIe WTYPMbI U Ap.);
— BbIMOJIHATbL CBOO YacCTb PaboTbl U KOOPANUHUPOBATL CBOU AENCTBUA C APYTMMU YNEHAMUN KOMAHAbI;
— OLEeHMBATb Ka4eCTBO CBOEro BK/1aAa B 00U NPOAYKT NO KpUTEpMAM, CPOPMYINMPOBAHHBIM Y4aCTHUKaMM B3aUMOLENCTBUA.

3) YHusepcanbHble pe2ynamueHsle delicmaus obecrieyusarom opmuposaHue CMbIC108bIX YCMAHOBOK U HU3HEHHbIX HA8bIKO8 AUYHOCMU.
Camoopranusanus:

CaMOCTOSITENILHO COCTABJIATH IUIaH, AJITOPUTM PEIlIeHUs 3a7a4 (UM ero 4acTh), BRIOUPATh CIIOCO0 pelIeHus ¢ Y4ETOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C yU€TOM HOBOIM HH(pOPMAIIIH.

CaMOKOHTPOJIb:
— BJflageTb cnocobamm camonpoBepKKn, CAMOKOHTPOAA NpoLecca U pe3y/ibTaTa peleHna MaTemaTUYeckon 3a4aum;

— npeaBuAeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU peLleHNN 3a4a4M, BHOCUTb KOPPEKTMBDI B AEATEIbHOCTb HA OCHOBE HOBbIX 0OCTOATENLCTB,
HalOEeHHbIX OLNOOK, BbIABNEHHbIX TPYAHOCTEN;

— OLLeHMBATb COOTBETCTBME pe3y/ibTaTa AeATE/NbHOCTU MOCTABIEHHOW LeIn U YCI0BUAM, 06BbACHATL NPUUYNHBI LOCTUNKEHUA UM HELOCTUNKEHUSA LLEN,
HaXoAWTb OWMOKY, AaBaTb OLLEHKY MPUOBPETEHHOMY OMbITY.

NPEAMETHDIE PE3Y/IbTATDI

OcBoenne yueOHOro kypca «l'eoMeTpus» Ha ypoBHE OCHOBHOTO O0IIEro 00pa3oBaHUs JOJKHO 00eCcIeurBaTh JOCTHKEHHE CIEAYIOIIMX MPeAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

— 3HaTb TPUroHOMETpU4eCKkmne d)YHKLLMM OCTPbIX Yyrnos, HaxXxo4unTb C UX NOMOLLBIO Pa3/IMYHbIE 3INEMEHTbI NPAMOYIO/IbHOIO TPEYroJibHNKa («peu.leHme

NPAMOYTO/IbHbIX TPEYro/IbHUKOB»). HaxoanTb (C NOMOLbIO KanbKynATOpa) AAUHBI U YIAbl ANA HETaBNMYHBIX 3HAYEHUN.

— [lonb3oBaTtbeA d)opmynarvm npuneegeHnA N OCHOBHbIM TOUTOHOMETPUYECKUM TOXKAECTBOM AN1A HAXOXKAEHUNA COOTHOLLEHMUN mexay
TPUTOHOMETPUYECKUMU BETUHNHAMMWN.

— Wcnonb3oBaTb TEOPEMbI CUHYCOB M KOCUHYCOB AN HAXOMAEHUA Pa3/IMYHbIX 3/1EMEHTOB TPEYro/ibHWUKa («pelleHne TPeYroabHUKOBY), MPUMEHATb UX
Npu peLeHnn reoMmeTpruYeckmnx 3agau.

— BnageTb NoHATMAMM NpeobpasoBaHMA NoA06MA, COOTBETCTBEHHbIX 3/1IEMEHTOB NOAO0BHbIX dUryp.

— [Nonb3oBaTbCcA CBOMCTBAMM NOA0OMA NPOU3BOJIbHBIX PUTYP, YMETb BbIYMUCIATb AJMHbI U HAXOAUTb YIAbl Yy NOA0OHbIX duryp. NMpumeHsTb CBOMCTBA
noaobus B NpakTUYeCcKUx 3aga4ax.

— YMeTb NpUBOAUTb NPUMEPbI NOA06HbIX GUryp B OKPYKatoLLEM MUPE.

— [MMonb3oBaTbCA TEOPEMAMM O NPOU3BELEHNMN OTPE3KOB XOp4, O NPOU3BEAEHNN OTPE3KOB CEKYLLUMX, O KBagpaTe KacaTe/IbHOW.

— MMonb3oBaTbCA BEKTOPAMM, MOHUMATb UX FEOMETPUYECKUIA U GUINYECKUI CMbIC/, MPUMEHATb UX B PeLLEeHUU TeOMETPUYECKUX U GU3MYECKUX 3aau.
— MMpuMeHATb CKansipHoe Npou3BeseHNe BEKTOPOB A1 HAXOXKAEHWUA ANUH U YINOB.

— [lonb3oBaTbCA METO40M KOOPAMHAT Ha NJIOCKOCTU, MPUMEHATb €ro B peLleHNN reoMeTPUYECKUX N NPaKTUYeCKMX 3a43au.



— BnageTb NOHATUAMM NPABUIBHOIO MHOTOYro/IbHUKA, ANMHbI OKPYXKHOCTM, A/INHDBI AYTYM OKPYXKHOCTM U PaZMaHHON Mepbl yraa, YyMeTb

BbIYMCNATb NNOLWAAb KPYra U ero vyacren.
— [pMMeHATb NONYyYEeHHbIe YMEHUA B MPAKTUYECKUX 3a434aX.
— HaxoauTb ocu (MK LeHTPbLI) CUMMETPUN GUTYpP, MPUMEHATb ABUNKEHMA NNOCKOCTU B MPOCTEMLLMX C/TyYanX.

— [pumeHATb NoNyYeHHbIe 3HAaHMA Ha NPaKTUKe — CTPOUTb MaTemaTUyeckne mogenu Ana 3agad
peanbHOMN KU3HU M IPOBOJUTH COOTBETCTBYIOIINE BEIUMCIICHUS C IPUMEHEHUEM 11010011 M TPUTOHOMETPUYECKUX (PYHKIUH (MTOJB3YsCh, Te HEOOXOANMO,

KaJIbKYJIITOPOM)



Tematnyeckoe naaHnpoBsaHue.

MpunoxxeHneNel

HanmeHoBaHue pa3aenos U Tem Bcero B Tom uncne Ha:
yacos
YPOKU | KOHTPOJIbHbIE
paborTbl
1 Fnasa9 BeKropbl 8 8
Paspenl lMoHATMe BEeKTOpa 2 2
2 NMoHATHe BEKTOpa. PaBeHCTBO BEKTOPOB. 1 1
3 OTKknagbiBaHMe BEKTOPaA OT AAaHHOM TOYKK. MpaKTUYecKne 3aaaHus. 1 1
4 Paspen 2 ChoxeHue 1 BblMUTAaHUE BEKTOPOB. 3 3
5 Cymma gByx BEKTOPOB. 3aKOHbI COXEHUA BEKTOPOB. 1 1
6 MNpasuno napannenorpamma. Cymma HeCKOJIbKMX BEKTOPOB. 1 1
7 BblunTaHMe BeKTOpPOB. [MpakTUYecKmne 3agaHus. 1 1
8 Paspen3. YMHOXKeHMe BeKTopa Ha uncno. NpumeHeHne BEKTOPOB. 3 3
9 MNpounsseneHne BEKTOPA Ha YMCNO. 1 1
10 | NpumeHeHWe BEKTOPOB K peLleHuto 3a4au. 1 1
11 | CpegHAA NMHMA Tpaneuuu. 1 1
12 Fnasal0 MeTtop KoopauHat 10 9 1
Paspen 4 KoopauHaTtbl BeKTopa. 2 2
13 PasnoxeHune BeKTopa No ABYM HEKO/IZIMHEAPHbIM BEKTOPAM. 1 1
14 | KoopauHaTtbl BeKTOpa. 3a4auu. 1 1
15 Paspen5 Mpocreiiwmne 3agaum B KOOpAUHATAX 2 2
16 | CBA3b MeXay KOOpAMHATaMM BEKTOPa U KOOpAMHATaMM ero Havyana M KoHLa 1 1
17 MpocTenwmne 3aga4m B KoopanHaTax. 3a4aun 1 1
18 | Pa3gen6 YpaBHeHME OKPYKHOCTU U NPAMO 3 3




19 | YpaBHEeHMEe IMHUN Ha NNOCKOCTU. YPaBHEHME OKPYHHOCTH. 1 1
20 | YpaBHeHME NPAMOMN. 1 1
21 | BsaMmHOe pacnonoxeHue AByX OKPYKHOCTEN. 3agaun 1 1
22 Paspgen7 PeweHune 3agau 3 2
23 PeweHue 3agau 2 2
24 | KoHTponbHaa pabota Nel Metog KoopauHat 1
25 | MnaBall CooTHOLWEHME MeXKAY CTOPOHAMU U YIN1aMU TpeyrosibHuKa. CKanapHoe 11 10
npousseaeHue BEKTOpPOB 3 3
Pa3pen8 CMHYC, KOCMHYC, TAaHFeHC yrna
26 CUHYC, KOCUHYC, TAQHTEHC , KOTaHreHc yrna. 1 1
27 | OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMY/bl MPOU3BEAEHUA. 1 1
28 | dopmynbl ANA BbIMUCNEHMA KOOPAMHAT TOUKM. 3a4aun. 1 1
29 | Paspen9 CooTHOLWEHME MeXAy CTOPOHAMM U YINaMU TpeyroibHUKa 4 4
30 | Teopema o naoLwagmn TPEYroabHMKa. 1 1
31 | Teopema CMHYCOB. 1 1
32 | Teopema KOCUHYCOB. 1 1
33 PelweHune TpeyronbHNKOB. M3meputenbHbie paboTsbl. 1 1
34 | Paspen 10 CkanapHoe npousBeneHne BEKTOPOB 2 2
35 | Yron mexay BeKTopamu 1 1
36 | CkanapHoe npousBeaeHme BeKTopoB. CKanApHoOe Npom3BeseHNe B KOOPAMHATAX. 1 1
37 Paspgenll PeweHune 3agau 2 1
38 PeweHune 3agay. 1 1
39 | KoHTponbHasa pabota No2 CooTHOLEHUE MeXKAY CTOPOHAMM U Yr/1aMu TpeyrosibHUKa. 1
40 | 'naBal2 AnuvHa OKPYXHOCTU U NaowWaab Kpyra 11 10
Paspen 12 MNMpasuabHble MHOrOYyroJibHUKN 4 4
41 MpaBuAbHbIA MHOTOYTO/IbHUK. 1 1
42 | OKpPYXXHOCTb ONUCAHHAA OKOJI0 MPaBUIbLHOIO MHOIOYro/ibHUKa 1 1
43 | OKpYXHOCTb BNUCaHHasA B NPaBU/IbHbI MHOTOYro/bHUK 1 1
44 | ®opmynbl ANA BbIMUCAEHWA NAOWALM NPABUIBHOIO MHOIOYTro/IbHUKA €ro CTOPOH 1 1
45 | Paspenl3. innHa OKPYKHOCTU U NAOLWAADb Kpyra 4 4
46 | JnvHa OKpyXHOCTU 1 1
47 Mnowaab Kpyra. Maowaab Kpyrosoro cektopa. 1 1
48 3apgaun. 1 1




49 PeweHune 3agay. Popmynbl ANA BbIYNCAEHUA NAOLWAAN NPABUABHOIO MHOMOYroNbHUKA. 1 1
50 | Paspgenld PeweHue 3aga4 3 3
51 PeweHue 3apay. JnnvHa OKPYXKHOCTH. 1 1
52 PeweHue 3agau Nnowaap Kpyra .Mnowagb KpyroBoro cekropa. 1 1
53 KoHTposibHana paboTta Ne3anHa OKpYKHOCTU U NAoWaab Kpyra. 1
54 Fnasal3 AsukeHue 8 7
Pa3pgen 15. NoHaTue gsunxkeHus 3 3
55 | OTobparkeHue NJ0CKoCTU Ha cebs. 1 1
56 MoHATHE ABUKEHUA. 1 1
57 HanoxeHua n agBmxKeHuA. 1 1
58 | Pazgenl6 NapannenbHblit nepeHoC U NOBOPOT 5 5
59 MapannenbHbI NepeHocC. 1 1
60 | MNMosopot 1 1
61 3agaun. 1 1
62 PeweHue 3agau 1 1
63 | KoHTponbHaa pabotaNe4 [iBuxKeHus 1
64 | Mnasa 14 HayanbHble cBeAEHUA U3 CTepeomMmeTpUumn 10 10
Paspen 17 MHororpaHHuKu 4 4
65 Mpegmet ctepeomeTpua. MHOrorpaHHUKM. 1 1
66 Mpuama. MNapannenenunes,. 1 1
67 | Ob6bEM Tena. CBolicTBa NPAMOYro/ibHOIO NapannenenMneaa. 1 1
68 Mupamunaa. 1 1
69 | Paspenl8 Tena n NnoBepXHOCTU BpaLLeHUA 4 4
70 | Unamnap 1 1
71 KoHyc 1 1
72 | Coepa u wap 1 1
73 | 3apgaum 1 1
74 | Pa3aen 19 06 akcMomax NiaHUMeTpUm 2 2
75 | O6 akcMomax NAaHUMETPUM 1 1
76 | O6 akcMomax NAAHUMETPUM 1 1
77 | Pa3pen20 NosTopeHue 10 10
78 | Bcero 68 64




KaneHaapHo- TemaTnuyeckoe nnaHuposaHue Ha 2023-2024r.

Ney | Neypo | HaumeHoBaHue pa3penos, Aara MpuunHa dopma [ata ¢pakTnueckoro
POK | Kano | Tem ypokKos. nposeAeHn | nponycka Koppekuuu. | NposeaeHus.
a Teme A YPOKOB NO | ypoOKa.
n/n nnauy.

Fnasa9 Bektopbi(8u)

Pasgenl MNoHAaTue BeKkTOpa (2u)

1 1 lMoHATMe BeKTopa. PaBeHCTBO BEKTOPOB. 5.09

2 2 OTKNagplBaHMeE BEKTOPA OT AAaHHOM TOYKU. [paKkTUYecKkue 3agaHus. 7.09

Pa3gen 2 CnoxKeHue U BbluUTaHUE BEKTOPOB.(3u)

3 1 CyMma ABYX BEKTOPOB. 3aKOHbI C/I0XEHUA BEKTOPOB. 12.09

4 2 Mpasuno napannenorpamma. Cymma HECKONIbKMX BEKTOPOB. 1409

5 3 BbluMTaHue BeKTOpOB. MpakTuyeckue 3agaHus. 19.09

Paspaen3. YMHoOXKeHMe BEeKTOpa Ha uncno. NpumeHeHne BeKTopos.(3u)

6 1 Mpoun3seaeHne BEKTOPA Ha YNCNO. 21.09

7 2 MpumeHeHWe BEKTOPOB K peLleHuto 3ajay. 26.09

8 3 CpepHaa NMHUA Tpaneuum. 28.09

rnasal0 Metopg KoopauHart (104) Paspen 4 KoopauHaTtbl BeKTOpa.(24)

9 1 Pa3noxeHune BeKTopa No ABYM HEKON/IMHEAPHbIM BEKTOPAM. 3.10

10 2 KoopauHaTtbl BeKTopa. 3agaun. 5.10

Paspen5 Mpocreifine 3apaum B KoopauHatax (2 u)

11 1 CBA3b MeX Ay KOOpAMHATaMM BEKTOPA M KOOPAMHATaMM ero Hayana u KoHua 19.10

12 2 MpocTeliwmre 3a4a4n B KoopAMHaTax. 3adaum 24.10

Pa3paen6 YpaBHeHMe OKPYXKHOCTU M NPAMOMN.(3u)

13 1 YpaBHeHWe IMHUM Ha NI0CKOCTU. YPaBHEHUE OKPYXKHOCTH. 17.10

14 2 YpaBHeHue npsamoi. 19.10

15 3 B3anmHoe pacnosioXKeHune AByX OKPYKHOCTeN. 3a4auu. 24.10

Paspen7 PeweHue 3agau.(34)

16 1 PeweHwne 3apau 26.10

17 2 PeweHwne 3apay 31.10

18 3 KoHTponbHas pabora Nel MeToa KoopauHaT 2.11

Fnasall CooTHOLWEHNE MeKAY CTOPOHAMMU U YIr1aMu TpeyronbHUKa. CKanapHoe npousseaeHue BeKTopos.(11u)
Pa3pen8 CUHYC, KOCUHYC, TaHreHc yrna(3u)




19 1 CUHYC, KOCMHYC, TAHTE€HC , KOTAHTeHC yrAa. 7.11
20 2 OCHOBHOE TPUTOHOMETpUYEcKoe ToXaAecTBO. PopmMybl Npon3BeseHUA. 9.11
21 3 dopmynbl A BbIMUCAEHNA KOOPAMHAT TOYKW. 3a4aun. 14.11
Paspen9 CooTHOLIEHUE MeXAY CTOPOHAaMM U YI1amu TPeyronbHuKa.(4u)

22 1 Teopema o0 naowaaun TpeyroabHuKa. 16.11
23 2 Teopema CMHyCOB. 28.11
24 3 Teopema KOCMHYCOB. 30.11
25 4 PelieHne TpeyronbHUKOB. M3amepuTenbHble paboTbl. 5.12
Pa3gen 10 CkanapHoe npousseaeHne BeKTopos.(2y)

26 1 Yron mexay BeKTopamm 7.12
27 2 CKkanapHoe npounssegeHune BeKTopos. CKanapHoe npovsBeaeHme B KOOpgMHaTax. 12.12
Paspenll PeweHue 3agay.(2u)

28 1 PeweHwne 3agay. 14.12
29 2 KoHTponbHasa pabota No2 CooTHOWEHME MeXAY CTOPOHAMM U YI/IamMuU TPeyrosibHUKa. 19.12
naBal2 [lnnHa OKPYKHOCTU U Nowaab Kpyra. (11u)

Pasaen 12 MpaBunbHble MHOTOYroNbHUKU.(4u)

30 1 MpaBWbHbIA MHOFOYTONbHUK. 21.12
31 2 OKpPY»KHOCTb ONMCaHHAA OKOJIO NPaBUIbHOTO MHOFOYro/IbHUKA 26.12
32 3 OKpYHOCTb BNUCAHHAA B MPABU/IbHbIA MHOTOYrO/IbHUK 28.12
33 4 dopmynbl AN BbIYUCIEHUA NIOLLAAM NPABUIBHOTO MHOFOYrO/IbHMKa ero CTOPoH 9.01
Pa3genl3. nnHa OKPYXKHOCTU M NaowWagb Kpyra.(44)

34 1 LONnHa OKpyXKHOCTH 11.01
35 2 Mnowaap Kpyra. Naowanb KPYroBoro cekTopa. 16.01
36 3 3agaun. 18.01
37 4 PeweHue 3agay. Popmynbl 417 BbIYUCAEHUA NAOWAAN NPABUABHOTO MHOFOYrONIbHUKA. 23.01
Pa3genld PeweHue 3apau (3u)

38 1 PeweHune 3agay. JarHa OKPYKHOCTU. 25.01
39 2 PeweHue 3apay MNnowaap kpyra .Maowanb KPyroBoro cekTopa. 30.01
40 3 KoHTponbHas paborta Ne3[JninMHa OKPY>KHOCTU U NAoWaab Kpyra. 1.02
Fnasal3 [suxeHue.(84)

Pasaen 15. NoHATMe aBuKeHUA(34)

41 1 OTobparkeHne NA0CKOCTU Ha cebs. 6.02
42 2 MoHATME ABUXKEHUA. 8.02
43 3 HanoxeHna n asunxeHus. 13.02
Pa3pgenl6 NapannenbHblit nepeHoc M NoBopoT(54)

44 1 MapannenbHbI nepeHoc. 15.02
45 2 MNosopoTt 27.02
46 3 3agaun. 29.02
47 4 PeweHwne 3apau 5.03
48 5 KoHTponbHas paboraNed iBuxkeHus 7.03




Fnasa 14 HauanbHble cBeaeHuA U3 ctepeometpun (104)
Pa3gen 17 MHororpaHHUKM (44)

49 1 MpepmeT ctepeomeTpusa. MHOrOrpaHHUKM. 12.03
50 2 Mpusma. Napannenenunea. 14.03
51 3 06bEm Tena. CBOWCTBA NPSAMOYrO/IbHOIO Napaaienenunesa. 19.03
52 4 Mupamnpa. 21.03
Pa3penl8 Tena n noBepxHOCTU BpaueHua.(4y)

53 1 Unnnnap 26.03
54 2 KoHyc 28.03
55 3 Cdepa v wap 2.04
56 4 3agauun 4.04
Paspgen 19 06 akcmomax naaHumeTpuu(2uy)

57 1 06 akCcMOMax NAaHUMETPUN 16.04
58 2 06 akCcMoMax NAaHUMETPUN 18.04
Pa3pen20 NosTtopeHune(10u)

59 1 MNosTopeHne Cymma ABYyX BEKTOPOB. 3aKOHbI CI0XKEHMA ABYX BEKTOPOB 23.04
60 2 MosTOpeHue BblunTaHMe BEKTOPOB 25.04
61 3 MNosTopeHue MNpounsseaeHne BEKTOPA Ha YNCO 30.04
62 4 MosTOpeHWe YpaBHEHME IMHUWN Ha NJIOCKOCTN YPaBHEHNE OKPYXHOCTU 2.05
63 5 MNoBTopeHne Teopema CUMHYCOB 7.05
64 6 MNoBTopeHne Teopema KOCMHYCOB 9.05
65 7 MNosTopeHne ®opmy/bl A4NA BbIMUCAEHUA NAOLWAAN NPABUABHOIO MHOFOYrO/IbHUKA 14.05
66 8 MNosTopeHne OKPYXHOCTb- ONUCAHHAA OKONO NPaBUAbHOTO MHOFOYro/bHUKA 16.05
67 9 MosTopeHne OKPYKHOCTb BNMCAHHAA B NPABWUJIbHbI MHOTOYrONbHWUK 2105
68 10 MNosTopeHue MNoarotoska K O 23.05




		2023-08-29T20:49:51+0400
	Чуносов Евгений Юрьевич
	Я подтверждаю этот документ своей удостоверяющей подписью




