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MNOSACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no yueObnomy kypey "I'eomerpus” ans oOydaromuxcs 9 kjgaccoB papaboraHa Ha
ocHoBe DenieparabHOTO rocyJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapPTa OCHOBHOT'O 00IIero 00pa3oBaHMsI ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U
TPaaUIMi POCCHIICKOTO 00pa30oBaHMsl, KOTOPbIe 00ECTIeYMBAIOT OBJIaICHHE KIIOUEBHIMH KOMIIETCHIIUSIMH,
COCTaBJISIOIIMMH OCHOBY JJIsl HETIPEPHIBHOTO 00pa30BaHMs M CAMOPA3BUTHS, & TAK)KE IIEJIOCTHOCTh
0OIIEKyIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS 00yJaromuxcs. B mporpamMme ydreHsl uaeu u
noJsioxkeHust KoHmenuuu pa3BuTus Maremaruyeckoro oopaszosanus B Poccuiickoii @eneparui.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

B snoxy nudposoii Tpancopmariu Bcex cdep 4eI0BeYSCKOM NeITEILHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOH MOITOTOBKH. YK€ B ILIKOJIE
MaTeMaTUKa CIIY)KHUT OMOPHBIM MPEIMETOM JUISI U3YUEHHS] CMEXKHBIX JUCLUIUIMH, a IOCJE IIKOJIBI PeaIbHOM
HEOO0XOIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHKe, YTO TpeOyeT MOIHOIIEHHON 0a30B0it
0011e00pa30BaTebHOM MOATOTOBKH, B TOM YUCIIE 1 MATEMATHUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIM JHU PACTET YHUCIIO MPOdeccHil, CBI3aHHBIX C HENOCPEICTBEHHBIM
NpUMEHEHHEM MaTeMaTHKH: U B c(hepe IKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIacTAX, U JaKe B
r'yMaHHUTapHbIX cepax. Takum 0O6pa3oM, Kpyr MKOJIBHUKOB, 1151 KOTOPBIX MaTEMaTHKa MOXKET CTaThb
3HAYMMBIM TIPEIMETOM, PACIIUPSETCS.

[IpakTHyeckas MoJIE3HOCTh MAaTEMaTHKH 00YCIIOBIICHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPBI HAIlIEro MUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOILICHHS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, /IO JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX /IS
Pa3BUTHS HAYYHBIX M MIPUKJIAAHBIX HJIeH. be3 KOHKpEeTHBIX MaTeMaTUYECKUX 3HAHUH 3aTPYJHEHO IOHUMAaHUE
MPUHLUIIOB YCTPOMCTBA U UCIIOJIb30BAaHMSI COBPEMEHHON TEXHUKH, BOCTIPHATHE M HHTEPIIPETAIHS
pa3Ho00pa3HON COLMAIBHON, SKOHOMUYECKOH, MOTUTHYECKONW HHPOpMALIUU, MaTodPPeKTUBHA
MOBCEHEBHAS MTPAKTUYECKAs JeITEeIbHOCTh. Kaxk/10My uesioBeKy B CBOCH KHU3HH MPUXOIUTCS BHIOJIHATD
pacy€Thl U COCTABIATH AITOPUTMBI, HAXOAUTh U MIPUMEHATH (POPMYJIBI, BIAJETh MPAKTUYECKUMHU MTPUEMaMH
reOMETPUYECKUX U3MEPEHUHN U MTOCTPOSHHH, YUTaTh HH(OPMAIIHIO, IPEACTABICHHYIO B BHJIE Ta0JIHII,
IMarpaMM U rpaukoB, )KUTh B YCIOBUAX HEOTPEACIEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapaKTep
CIIydaifHbIX COOBITHIA.

OnHOBpPEMEHHO C pacuIupeHueM chep NpUuMeHeHHs MaTeMaTHKU B COBPEMEHHOM 00I1IecTBe Bc€ Ooee
BaXHBIM CTAaHOBHUTCSI MATEMATHUECKHI CTHIIb MBIIIJICHHS, IPOSIBIISIONINIICS B ONIPeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3ydeHuss MaTeMaTUKU B apceHall MPUEMOB U METOJIOB MBIIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMS U ASAYKLUs, 0000IIeHIe U KOHKPETH3allHsl, aHATTU3 1
CHHTE3, KIacCU(UKAIM U CUCTeMaTH3anus, abcTparupoBanue u aHanorusi. OObeKTbl MaTeMaTHYECKUX
YMO3aKJIIOUEeHUH, MpaBHiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMEHUs (POPMYINPOBATH, 00OCHOBBIBATh U JIOKA3bIBATH CY)XJICHHS, TEM CaAMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIUICHUE. Benyiias poiab NpuHauIeKUT MaTeMaTHKE U B ((OPMUPOBAHUN
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS] K BOCIIUTAHUN YMEHUHN IEHCTBOBAT 10 3a/JaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATH M3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mporiecce pemeHus 3a1a4 — OCHOBON y4eOHOH
JEATeIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKE TBOPUYECKAsi U IPUKIIAJHAS CTOPOHBI
MBIIIICHHUS.

OOyueHne MaTeMaTuKe Ja&T BO3MOKHOCTh Pa3BUBATh y 00YyUYaIOMIMXCS TOUHYIO, PALIMOHATIBHYIO U
nH(POPMATUBHYIO peUb, yMEHUE OTOMPATh HanbOoJIee MOAX0IAIINE S3bIKOBbIE, CUMBOJIMYECKHE, rpadudeckue
CpeACTBa sl BBIPAKEHUS CYXKACHUH M HATJISJHOTO MX MPEICTaBICHUS.

Heo0x01uMbIM KOMIIOHEHTOM OOI1IEi KYIbTYphl B COBPEMEHHOM TOJKOBAHUU SIBIIsIETCS 00I11€€ 3HAKOMCTBO



C METOJIaMH MTO3HAHUS JHCTBUTEIBHOCTH, IPEACTABICHUE O TIPEAMETE U METOaX MaTeMAaTUKU, UX OTINYHHA
OT METOJOB JAPYT'UX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHUSI MaTEeMaTUKH IS
peleHus Hay4HbIX U MPUKIaIHbIX 3a1a4. Takum oOpa3omM, MmaTreMaTHueckoe 00pa3oBaHNe BHOCUT CBOM
BKJIaJ1 B (hopMuUpOBaHHE OOIIEH KYIbTYphl YeIOBEKA.

W3yueHne MaTeMaTUKU TaKXe CIOCOOCTBYET SCTETUYECKOMY BOCIIUTAHUIO YEIOBEKa, TOHUMAHUIO
KPacoThl M U3AIIECTBA MATEMAaTHYECKUX PACCYKICHHIA, BOCIPUATHIO FTEOMETPUIECKUX (HOPM, YCBOCHHUIO

nacu CUMMCTPUH.

HEJN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yXe 3aTeM Y4UThb HaJ0, YTO OHA YM B IOPSAIOK IPUBOAUT, — IINACAJI BEITUKUNA PYCCKUI
yueHblit Muxann BacunbeBnu JlomoHocoB. 1 B 3TOM cocTouT 01HA U3 IBYX LieJiei 00yueHHs FTeOMETPUH KaKk
COCTAaBHOM YaCTH MaTEMATHUKH B LIKOJIE. DTOM LIEM COOTBETCTBYET JOKA3aTeIbHAasl IMHUS IIPETIOAABAHNS
reomeTpun. Cienys npeacTaBIeHHON pabodeld mporpaMMe, HaYMHas C CEAbMOTO Kilacca Ha ypoKax
reOMETPUH 00YUAIOIIUNCS YUUTCS TIPOBOIUTH JJOKAa3aTeIbHbIE PACCYKACHHUS, CTPOUTH JIOTHIECKUE
YMO3AaKJIIOUEHHUs], I0KA3bIBaTh UCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTP IIPUMEPHI K JIOKHBIM, IIPOBOIUTH
paccyXJIeHUs OT IIPOTUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYINPOBATH OOpaTHBIE
YTBEP)KJCHUA. YUCHHK, OBJIAJCBIINN HCKYCCTBOM PacCyKJaTh, OyAeT MPUMEHSITh €r0 U B OKpYKaroLIe
KU3HU.

Kak nucan reometp u neparor Urops @enoposuu Hlapeirus, «10apsMu, TOHUMAIOLIUMH, YTO TaKOE
J0Ka3aTelIbCTBO, TPYAHO U AK€ HEBO3MOYKHO MAHUITYJIMPOBATH». M B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIILHOE 3HAYECHUE U3YYCHUS T€OMETPUH, IIPUCYIIIEE UMEHHO OT€YECTBEHHOM MAaTEMaTUYECKOU
mKoJie. BMecTe ¢ TeM aBTOpBI MPOrpaMMBbl MPEIOCTEPEratoT YUUTENS OT U3IUIIHET0 (hopMaiu3Ma, 0COOCHHO
B OTHOLIEHUM Hayall U OCHOBaHUIl reomeTpun. @panuy3ckuil MareMatuk XKan J[beTOHHE 110 3TOMY OBOLY
BbICKa3aJIcs Tak: «YTO KacaeTcs AeTMKAaTHOM MPOoOIeMbl BBEACHHUS «aKCHOM», TO MHE Ka)KETCs, YTO Ha
MEPBBIX Opax HYKHO BOOOIIe n30eraTh MPOU3HOCUTH CaMo 3T0 ¢i10Bo. C Apyroi ke CTOPOHBI, HE CIEAYeT
yIycKaTh HU OJTHOM BO3MOXKHOCTH J[aBaTh MPUMEPHI JOTMYECKHUX 3aKITIOUEHHH, KOTOPbIE Kya B OOJbIIei
Mepe, 4eM HUJiesd aKCUOM, SIBJISIOTCS UCTUHHBIMU U €JUHCTBEHHBIMU JIBUTaTEISIMU MaTEMAaTHYECKOTIO
MBILLIEHUS.

Bropoi1 nenbro nu3ydeHusi TeOMETPUU SBIIETCS UCIIOIb30BAHNUE €€ KaK HHCTPYMEHTA IIPU PEILICHUU KaK
MaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLINXCS B peaIbHOM sKU3HU. OKOHYMBIINN KypC
IeOMETPUH IIKOJBHUK JI0JDKEH OBITh B COCTOSIHMU OTIPENICIUTh T€OMETPHUECKYIO (DUTYPY, OTIHCATh CIOBaMU
TAHHBIA YepTEX WIN PUCYHOK, HAUTH TUIOIIAb 3eMEIBHOTO YUacTKa, pacCCYMTATh HEOOXOIUMYIO AITUHY
OTITOBOJIOKOHHOTO Kalelist Wi TpebyeMble pa3Mephl rapaxka Juis aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTENIbHAS JIMHUAS B U3YYEHUH T'€OMETPHUM B LIKOJIE. [laHHAs IpaKTUYECKas JIMHUS SBIISIETCS HE MEHee
BaXHOH, yeM nepBast. Emé [Inaton npennuceiBa, utoObl «rpaxaane [IpekpacHoro ropoaa HU B KOEM
cllyyae He OCTaBJISLTH T€OMETPHUIO, BE/Ib HEMAJIOBAXKHO Jaxke Mo0ouHOe e€ MPUMEHEHHE — B BOSHHOM JIejie
1a, BIIPOYEM, M BO BCEX HayKaX — JUI JYYIIEro MX YCBOCHHUS: MBI BEIb 3HaeM, Kakast OECKOHEUHasl pa3HULIA
CYILECTBYET MEXK/y YEIOBEKOM IIPUYACTHBIM K NT€OMETPUHU U HEIIPUYACTHBIM». {7151 3TOr0 y4uTeto
PEKOMEHyeTcsl OI0MpaTh 3a/1a4i MPAKTUYECKOTO XapakTepa JUlsi pacCCMaTPUBAEMBIX TEM, YUUTh JeTeH
CTPOUTH MATEMATUYECKUE MOJEIIN PEAIbHBIX JKU3HEHHBIX CUTYyallui, IPOBOJUTD BEIYMCIICHUS U OLIEHUBATD
a/IEKBaTHOCTD IOJIyYEHHOTO pe3ynbpTaTa. KpaliHe BaXHO MOAYEPKUBATH CBSI3U TEOMETPUHU C APYTUMU
npeaMeTaMu, MOTHBHPOBATH UCIIOJIb30BaTh ONPEACTICHUS F€OMETPUUECKUX (DUTYP U TIOHSATHH,
JEeMOHCTPUPOBATh MPUMEHEHHE TIOJTYUYEHHBIX YMEHH B (PU3MKE M TEXHUKE. DTH CBS3HM Hauboiee spKo
BUJIHBI B TeMax «Bekrops», « Tpuronomerpudeckue cooTHoueHus», «Meron koopaunar» u «Teopema
[Tudaropar.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, xocunyc, TaureHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. POPMYIIbI
IIPUBEICHMUS.

Pemenue tpeyroapHukoB. Teopema KOCUHYCOB U TEOpEMaA CUHYCOB. PellleHne NpakTHUECKUX 3a1a4 ¢
HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pazoBanne noaoous. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Mpou3BEAEHUH OTPEZKOB XOPA, TEOPEMBI O IIPOM3BEIEHUH OTPE3KOB CEKYIIHUX, TEOPEMA O
KBaJ[paTe KacaTeIbHOM.

Bekrop, nnHa (MOynb) BEKTOPA, COHAIIPABIEHHbIE BEKTOPBI, IPOTHBOIIOJIOKHO HAIPABIECHHbBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HaJ BEKTOpamu. Pa3no)keHne BekTopa 1o 1Bym
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKaisipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE IS
HaXO0XJAECHUS UIMH U YIJIOB.

JlexapTOBbI KOOPAMHATHI Ha IIJIOCKOCTU. Y paBHEHMS ITPSIMON U OKPYXHOCTH B KOOPAMHATAX, IEPECEUECHHE
OKPYXXHOCTEH U IpsIMbIX. MeTox KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYXHOCTH. ['pagycHas v paguaHHas Mepa yriia, BBIUMCICHUE
JUIMH 1yT OKpy:KHOCTel. [Inomane kpyra, ceKropa, CErMeHTa.

JIBMKEHUS IJIOCKOCTU U BHYTPEHHHE CUMMETPHH GUTyp (3JIeMeHTapHbIe npencTaBieHus). [lapamiensbHbrit

nepenoc. [IoBopor.



IINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yuebHoro Kypca «l'eoMeTpus» TO0JHKHO 00ecrieuuBaTh JOCTIKEHHE HA YPOBHE OCHOBHOTO
o0rm1ero 00Opa3oBaHus CIEIYIOUINX JUYHOCTHBIX, METAIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPe3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS MTPOTPAMMEBI Y4eOHOTO Kypca «I eoMeTpus XapaKTepU3yrOTCs:

IIarpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM
K JOCTMXKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MaTEMAaTUYECKOM IKOJIbI, K HCTIOJIb30BAHHUIO 3THX
JOCTHIKEHHH B IPYTUX HayKaX M MPUKIAIHBIX chepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S13aHHOCTEH TpakaHNHA M PEaTU3AIMH €r0 MPaB, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHHMS PA3IMUHBIX CTPYKTYP, SBICHUH, TPOIEAYP TPaxTaHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI | TIP.); TOTOBHOCTBIO K 0OCYKIEHUIO STHYECKUX TIPOOIIeM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HayKH, 0CO3HAHUEM BaXKHOCTU MOPAIbHO-ITUYECKUX
MIPUHLIUIIOB B JIEATEILHOCTH YUEHOTO.

Tpynosoe BociuTanue:

YCTAaHOBKOW HA aKTUBHOE y4acCTHE B PEILICHUU MTPAKTUYECKUX 3a7a4 MAaTEeMaTH4YE€CKOI HAalpaBJI€HHOCTH,
OCO3HAHHEM BaXHOCTU MaTEMATHYECKOTO 00pa30BaHUs Ha MPOTSHKCHUN BCEH KH3HU JIJIS1 YCTICTIHON
npodecCHOHANBHOM IeATENHHOCTH U PA3BUTHEM HEOOXOAUMBIX YMEHUIA;

OCO3HAHHBIM BEIOOPOM U IMOCTPOCHUEM UHIUBUIYAITBHON TpaeKToOpun 0Opa3oBaHMsI U )KU3HEHHBIX TUTAHOB
C Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4eCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOITMOHAILHOMY U ACTETUYECKOMY BOCIIPUSATHIO MAaTEMAaTHUECKUX 00BEKTOB, 3a/1a4,
pelieHui, paccyXIeH1I; yMEHHUIO BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT 0 TIO3HAHUS:

OpHUEHTAIINEH B JIESITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, TPUPOJIbI U 00IIEeCTBA, TOHUMAaHUEM MaTEeMaTHIECKOW HAYKH KaK
cdepbl 4eTOBEUYeCKOH AeITeIbHOCTH, 3TAMOB €€ PA3BUTHS U 3HAYMMOCTH JIJISl PA3BUTHS [IUBUIIN3ALINUM;

OBJIQJICHUEM SI3bIKOM MaTEeMaTUKHU U MAaTEMaTUUYECKOM KYJIbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEUIITUMU HABBIKAMH HCCIIEIOBATEIBCKON JEATEILHOCTH.

du3znveckoe BOCIUTAHUE, POPMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOIO 0J1ar oMoy Ynsi:

FOTOBHOCTHIO MPUMEHSITH MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3JI0POBbsI, BEICHUS 3J0POBOTO
oOpa3a )xu3HH (30pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEXKUM 3aHSATUI U OTIBIXA, peTyispHas Gpusndeckas
AKTUBHOCT);

c(hOpMUPOBAHHOCTHIO HaBbIKA peQIICKCHH, TPHU3HAHUEM CBOETO MpaBa Ha OIMMOKY U TAKOTO Ke MpaBa
JIPYroro 4eyioBEKaA.

JK0JI0THYeCKOe BOCTIUTAHHE:

OpHUEHTAIINEH Ha TPUMEHEHNE MaTeMaTHUECKUX 3HAHUIA [Tl PEIICHUS 33]1a4 B 00JIACTH COXPAaHHOCTH
OKpY’KaroLIEn Cpe/ibl, INIAHUPOBAHMS MOCTYIIKOB U OLIEHKH UX BO3MOYHBIX IMOCIIEICTBUI ISl OKPYKAKOIIEN
cpenpl;

OCO3HAHHEM TTI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MTPOOIeM U MyTel X pelIeHusI.

JINYHOCTHBIE Pe3yJbTaThl, 00eceYrBAKONINE AJANTANNI0 00YYAKIIErocs K M3MEeHA 0 IUMCS
YCJIOBHAM COLMATBLHON U MPUPOIHOH CPeAbI:



— TOTOBHOCTBIO K JIEHCTBHAM B YCIIOBHUSAX HEONIPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4Y€pPEe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCA Y APYIUX JIOJEH,

HpHOGpCTaTB B COBMECTHOM ACATCIIBHOCTU HOBBIC 3HAHUW S, HABBIKHU 1 KOMIICTCHIINHN W3 OIbITA JPYIUX;

— HEe00X0MMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH UJCH, TOHATHS,
TUIIOTE3bl 00 00BEKTaX U SIBJICHUAX, B TOM YHCIIEC paHee HE U3BECTHBIX, OCO3HABATH AC(UIUTHI

COOCTBEHHBIX 3HAaHUW M KOMIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

— CMOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAEMBIE PEILICHUS U IeHCTBUSA, POPMYTUPOBATH
Y OLIEHUBATh PUCKHU U MOCIIEACTBUS, POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSCHUS MPOrpaMMbI YIeOHOTO Kypca «I eoMeTpus» XapaKTepu3yTCs

OBJIAICHUCM YHUBEPCAIbHbIMU RO3HABAM E/IbHbIMU OeﬁcmeuﬂMu, YHUBEPCANbHHBIMU KOMMYHUKAMUGHbBIMU

oeticmeusamMU U YHUBEPCANbHLIMU PeYIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvuvie noznasamenvusle oelicmaus 0oecneuusarom Gopmuposanue 6a306vix KOZHUMUBHBIX

npoyeccoes 06y1¢ai0u;uxc;z (06’60€Hu€ Memooo8 NO3HAHUS OKpyatcaroweco mupa, npumMeHernue 10cuU4eCcKux,

uccie008amenbCKux onepayull, ymeHuti pabomams ¢ uHgopmayueti).

Ba3oBble JJoruuyeckue 1edcTBUA:

— BBIIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MaTEMaTHYECKHX 0OBEKTOB, TIOHATHIA,
OTHOILIECHUH MEXIy TOHATUAMHE; (GOpMYyIHpOBaATh ONpEACTICHNS IOHATHH; yCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMH, OCHOBAHUS JJIs1 0000IIEHHS U CPaBHEHHSI, KDUTEPHH
MIPOBOJIMMOTO aHAIIN3A;

— BOCIPHUHHUMATh, (POPMYIHUPOBATH U IPEOOPA30BLIBAT CY)KICHHUS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHIUYHBIC, YACTHBIEC U 00IIKE; YCIOBHBIE;

— BBIIBJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKkTax, TaHHBIX,
HAOJIOICHUAX U YTBEPKACHUSAX; MIpeuIaraTh KPUTEPUHU ISl BBISBICHHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUUI;

— JIeNIaTh BBIBO/IbI C UCMOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOUECHUH, YMO3AKIIOUECHHI IO aHAJIOTHH;

— pa30upath 10Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IIPSMBIE U OT IPOTHBHOTO), IIPOBOAUTH
CaMOCTOSITEIILHO HECJIOJKHBIE JOKA3aTeIbCTBA MATEMATUYECKUX (DAKTOB, BBICTPAaUBaTh apryMEHTAIIUIO,

MPUBOANUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS;

— BBIOMpATH CIIOCO0 pelIeHus yueOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PELICHHUS,

BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbcKHue AeliCTBUA:

— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEA0BATENILCKUN HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOIIPOCHI,
¢buKcupyromue NpoTUBOpeUre, MpoOIeMy, CAMOCTOATEIBHO YCTaHABIMBATH HICKOMOE U JIAaHHOE,
(bopMUpPOBaTh THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHHE;

— MNOPOBOAUTH MO CaAMOCTOATCIIbBHO COCTABJIICHHOMY ILJIaHY HECJIOKHBIN OKCIICPUMCHT, HCGOHBHIOC
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEI 00BEKTOB
MeXIy co00ii;



— CaMOCTOATENbHO (OPMYITHPOBATH 0O0OIICHHS U BBIBOJIBI 110 Pe3yabTaTaM MPOBEAEHHOTO
HaGHIO,Z[eHI/IH, HUCCICA0BaHHuA, OICHUBATH ,Z[OCTOBepHOCTB HOHy‘IeHHBIX peSyJIBTaTOB, BBIBOJIOB U
000011LIEHNI;

— MPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC MIPOLCCCA, a TAKIKC BbIIBUT'ATh NPCAINOJIOKCHUA O €Iro
Pa3BUTHUHN B HOBLIX YCIIOBUSAX.

Paborta ¢ unopmanueii:

— BBISBIIATH HEJIOCTATOYHOCTH U H30BITOYHOCTH MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX TSl PEIICHUS
3aa4H;

— BBIOMpATH, AaHAIM3UPOBATh, CHCTEMATH3UPOBATh K HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3INIHBIX
BUJIOB U (OPM IMIPEICTABICHHUS;

— BBIOUpaTh popMy IpeacTaBIeHUS HHPOPMALIMU U HIUTIOCTPUPOBATH peIllaeMble 3a/1a41 CXEMaMH,
IrarpaMMamMy, HHOU TpaguKoi M UX KOMOMHAITUSMH;

— OILIGHUBATh HAIEKHOCTh HHPOPMALIUH 110 KPUTEPHAM, MPEITI0KESHHBIM YUUTEIEM HIN
c(OpPMYIIUPOBAHHBIM CAMOCTOSTENHHO.

2) VHnusepcanvhvie KoOMMyHUKamugHwle Oelicmaus 06ecneuusarom cqpOpMupo8aHHOCMb COYUATLHBIX
HABbIKO8 00VUAIOUUXCAL.

Oo0menue:

— BOCIPUHUMATH U (bOpMyJII/IpOBaTI: CYXXICHUA B COOTBCTCTBHUU C YCIIOBUAMMU U LCIIAMU OGH.[GHI/ISI;
SICHO, TOYHO, T'PAMOTHO BBIPAKAaTh CBOIO TOUKY 3pCHUA B YCTHBIX U MUCbMCHHBIX TCKCTAX, 1aBaTh

MIOSICHEHHUS 110 X0y pelIeHuUs 3a1a4i, KOMMEHTHPOBATH IIOJIYYCHHBIN PE3yJIbTaT;

— B X0J1e 00CYXK/ICHHUS 3371aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMOU TeMBbI, TPoOIeMbl, periaeMoit
3aJjaui, BHICKA3bIBATh U1, HALICJIEHHBIC HAa MOUCK PELICHHS; COTIOCTABIISATH CBOM CYXKICHUS C
CYXJICHUSIMH JPYTUX YYaCTHUKOB JHMAaJora, OOHapyXUBaTh pa3iIMyue U CXOJICTBO MO3HULIUN; B
KOPpEKTHOH opme (HopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

— MPEICTABIATh PE3YJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMUS, IPOCKTA;
CaMOCTOSITEIILHO BEIOMPATh (POPMAT BBHICTYIICHHS C YUETOM 3aJ1a4 MPE3EHTALUU U 0COOCHHOCTEH
ayJUTOpUHU.

CoTpyaHu4ecTBO:

— TIOHMMAaTh U UCHOJIB30BATh MPEUMYILECTBA KOMAaHAHOM U MHIAMBHIyaIbHON pabOThI IPH PELICHUN
yueOHbIX MaTeMaTHUECKUX 3a7ay;

— TPUHUMATBH 1IeJTb COBMECTHOM JIEATEIILHOCTH, IIIAHUPOBATH OPraHU3ALMIO0 COBMECTHOM PabOTHI,

pacripenensaTs BUabl paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U pe3yabTaT paboThl; 0600IaTh
MHEHHS HECKOJILKUX JTIOJICH;

— YYacTBOBAaTh B TPYNIOBLIX popMax paboTsl (00CyKaeHUs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJIHATH CBOIO 4aCTh paGOTBI U KOOPAUHHUPOBATH CBOU HeﬁCTBHH C APYIr'UMH YJICHAMH KOMaH/IbI;

— OILIGHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MIPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHUSL.

3) Yuueepcanvhvle pecynamuenbie oeticmsus obecnequsarom Gopmuposarue cCMobiCl08biX YCMaH08OK U
HCUSHEHHBIX HABLIKOG TUYHOCIU.



Camoopranmn3anus:

CaMOCTOSITEIILHO COCTABJIATH IJIaH, AJITOPUTM pPEIIEHUs 3a/1auu (UM €ro 4acTh), BEIOUPATh CrI0co0
pereHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALINH.

CaMOKOHTPOJIB:

— BJAJETh COoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yiibTaTa pereHus

MaTeMaTUYeCKOl 3aJaun;

— MPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEILICHUN 33/1a4l, BHOCUTh KOPPEKTUBBI B

JACATCIBHOCTh HA OCHOBEC HOBBIX OGCTOHTCHBCTB, HaﬁHCHHBIX OH_II/IGOK, BBISIBJICHHBIX prHHOCTCﬁ;

— OLCHHBATH COOTBCTCTBUC PLC3YyJIbTaTa ACATCIbHOCTHU MOCTaBJICHHOM LECJIN U YCIIOBHUAM, 00BACHATH
MNPUYUHBI JOCTWKCHUSA UJIM HCAOCTHIKCHUA LICJIN, HAXOUTh OH_II/I6Ky, AaBaTb OLCHKY HpHOGpCTéHHOMy

OIIBITY.
INPEJIMETHBIE PE3YJIbTATbBI

OcBoenue yuebHoro kypca «I'eoMeTpus» Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHus JOKHO
obecreunBaTh TOCTIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

— 3HaTh TPUTOHOMETPHUUECKUE (PYHKIIMH OCTPBIX YTIIOB, HAXOIUTH C MX TTOMOIIBIO Pa3IUYHbIC
3JIEMEHTHI NIPSMOYT0JIBHOTO TPEYroJIbHUKA («PELIEHNE IPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). Haxoauts (c
MOMOIIBIO KAJIBKYJISATOPA) ATHHBI U YTIIBI I HETAOINYHBIX 3HAYECHUH.

— Ilonp3oBaThcs (bOpMyHaMH NpUBCACHNA 1 OCHOBHBIM TPUT'OHOMETPUUCCKUM TOKIACCTBOM JJIA
HaXO0XJICHUA COOTHOIIICHUH MCXKIAY TPUTOHOMCTPUUCCKUMU BCIMYNHAMU.

— Hcnosb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOXKACHUS PA3JIMYHbIX DJIEMEHTOB
TPEYrOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHATD UX IIPU PELICHUH T€OMETPUUYECKUX 3aau.

— Bunagets moHATUSAME TPE0Opa30BaHUS TTOI00MSI, COOTBETCTBEHHBIX DJIIEMEHTOB MOJA00HBIX (PUTYD.

— Ilonp30BaTbest CBOMCTBAMHU MOJ00MS TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI M HAXOAUTh
yriasl y noJo0HBIX (uryp. IlpumMeHsTh cBOMCTBA MOJO0MS B TPAKTUYECKUX 3a/1a4ax.

— VYMeTb NpUBOUTH IPUMEPHI MOJOOHBIX QUTYP B OKPYKAIOIIIEM MHUDE.

— Ilonp30BaThCs TEOpEMaMU O MPOU3BEICHUHU OTPE3KOB X0/, O MPOU3BEICHUHN OTPE3KOB CEKYILIHUX, O
KBaJpaTe KacaTeIbHOM.

— Ilonp30BaTbest BEKTOPaMHU, MOHUMATh UX T€OMETPUUECKUI U GPU3NUECKUN CMBICI, TPUMEHSTh UX B
peLIeHUH TeOMETPUUECKUX U (PU3NYECKUX 3a/1aU.

— HpI/IMeHHTB CKaJIIPpHOC MPOU3BCACHNUC BCKTOPOB VI HAXOXKACHUA JJIMH U YTJIOB.

— Ilonw3oBaThCs MCTOAOM KOOPpAWHAT Ha IIJIOCKOCTU, TPUMCHATL €ro B pCIICHUN T'COMETPUUCCKUX U
MPAaKTUYCCKUX 3a1a4.

— Bnaners NOHATHAMY IPABUIIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI 1yTH
OKPYKHOCTH Y PAJIMAHHON MEpBI yrila, yMETh BBIUMCIATH ILIOMIA/b Kpyra U €ro 4acTen.

— IIpuMeHsATh 0JIydeHHbIE YMEHUS B IIPAKTUYECKUX 3a7a4ax.

— HaxomuTb ocH (M LEHTPBI) CHMMETPUH (PUTYP, TPUMEHSTH ABUKEHUS TUIOCKOCTH B TIPOCTEHIIINX
CIIy4asix.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA Ha NPAKTUKE — CTPOUTH MATCMATHYCCKUC MOACIIN JIA 3a1a4

peanbHOM KU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHHS C TPUMEHEHHEM NO00HS U
TPUTOHOMETPHUYECKUX (PYHKUHUH (TIONB3YSICh, I/1€ HEOOXOIMMO, KAJIbKYIIATOPOM).



KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE
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Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB ¥ CHHYCOB. Pelienne TpeyrojibLHIUKOB.
1. |1 Omnpenenenne DopMyJIMPOBATH OIIPEAECIICHUS
TPUTOHOMETPHUYECKUX TPUTOHOMETPHYCCKHX (YHKIIMIA
. TYIBIX U IIPSIMBIX YTJIOB;
¢byHkmii yrios ot 0° Y P Y ’
10
2. 12 Omnpenenenne DopMyJIMPOBATH OIIPEAECIICHUS
TPUTOHOMETPHUYECKUX TPUTOHOMETPHYCCKHX (YHKIIMIA
. TYIBIX U IIPSIMBIX YTJIOB;
¢bynkuuit yrimos ot 0° Y p Y ’
10
3. |3 Kocunyc u cunyc @opMyIMpOBaTh ONPEAETIECHUS
IPSIMOTO U TYTOTO YIJIa. | TPUTOHOMETPUYECKUX (PYHKUIUMA
TYIBIX U MIPSIMBIX YTJIOB;
4. 14 Kocunyc u cunyc DopMyJIMPOBATH OIIPEAEIICHUS
IPSIMOTO U TYNOTO YIJIa. | TPUTOHOMETPUYECKUX (PYHKUIUHA
TYIBIX U IIPSIMBIX YTJIOB;
5. |5 Teopema KOCHUHYCOB. Bb1BOIUTE TEOpEMY KOCHHYCOB U
(O606mEnHas) Teopema | TEOPEMY CHHYCOB (c pannycom
ONMCAaHHOMN OKpPY>KHOCTH);
CHUHYCOB (C paanycoM
ONMCAHHOMN OKPYKHOCTH).
6. |6 Teopema KOCHHYCOB. BriBOonuTH TEOpEMY KOCUHYCOB U
(O600wEnHas) Teopema | TCOPEMY CHHYCOB (c panuycom
ONMCAaHHOMN OKpPY>KHOCTH);
CHUHYCOB (C paanycoM
ONMCAHHOMN OKPYKHOCTH).
7.7 Teopema KOCUHYCOB. Bb1BOIUTE TEOpEMY KOCUHYCOB U
(O600wEnHas) Teopema | TCOPEMY CHHYCOB (c panuycom
ONMCAaHHOMN OKpPY>KHOCTH);
CHUHYCOB (C paanycoM
ONMCAHHOMN OKPYKHOCTH).
8 |8 Haxoxnenue niuH Pemate TpeyroiabHUKHY;
CTOPOH M BEJIHYUH
YTJIOB TPEYT OJIbHUKOB.
9. 19 Haxoxnenue niuH Pemate TpeyroiabHUKHY;
CTOPOH M BEJIMYUH
YTJIOB TPEYT OJIbHUKOB.




10. Haxoxnenue umn Pemats TpeyroyibHUKY;
0 CTOPOH U BEJIUYHH
YTJI0B TPEYT OJIbHUKOB.
11.]1 Haxoxnenue mn Pemats TpeyroybHUKY;
1 CTOPOH U BEJIUYHH
YIJI0B TPEYT OJIbHUKOB.
12.]1 dopmyiia IIoLAIn Pemrate npaktrnyeckue 3anauu,
o) TPeyroNbHAKA Yepes CBOJISIIIIMECS K HAXO0XKIECHUIO
Pa3IMYHBIX PJIEMEHTOB
JIBE CTOPOHBI U yToJl
TPEYTOJIbHUKAX;
MEX]Ty HUMH.
13. dopmyiia IIoAn Pemrate npaktrnyeckue 3agauu,
3 TPeyroNbHAKA Yepes CBOJISIIIMECS K HAXO0XKIECHUIO
Pa3IMYHBIX AJIEMEHTOB
JIBE CTOPOHBI U yToJl
TPEYTOJIbHUKAX;
MEX]Ty HUMH.
14. 1 dopmyiia IIoAn Pemrate npaktrnyeckue 3anauu,
4 4eTHIPEXYTOJIBHIKA CBOJISIIIMECS K HAXO0XKIECHUIO
Pa3JIMYHBIX AJIEMEHTOB
4yepes ero JuaroHaiu u
TPEYTOJIbHUKAX;
yroJl MEXAY HUMH.
15.]1 dopmyiia IIoLAn Pemrate npaktrnyeckue 3anauu,
5 4eTHIPEXYTONBHAKA CBOJISIIIMECS K HAXO0XKIECHUIO
Pa3IMYHBIX AJIEMEHTOB
4yepes ero JuaroHaiu u
TPEYTOJIbHUKAX;
yroJl MEXAY HUMH.
16. |16 |IIpakTuueckoe Pemrate npaktrnyeckue 3anauu,
NpUMCHEHHE J0Ka3aHHpIx | CBOVIIIMECH K HAXOXKACHHUIO
Pa3IMYHBIX PJIEMEHTOB
teopeM. KoHTposbHas
TPEYTOJIbHUKAX;
pabora.
Paznea 2. IIpeoOpa3oBanne nogoous. Merpuieckue COOTHOLLICHHUSI B OKPYKHOCTH
17. 11 ITonsatue o OcBauBaTh NOHITHE TTPEOOPA3OBAHUS
peoOpa3oBaHuK MOA00HsL.| TOA00uS;
18. |2 ITonsatue o OcBauBaTh OHITHE TTPEOOPA3OBAHUS
npeoOpa3oBaHUK MOA00UsL.| TOA00uS;
19. (3 CoOTBETCTBEHHBIE OcBauBaTh NOHITHE TTPEOOPA3OBAHUS
3JIEMEHTHI IT0J00HBIX nmoaoous;
¢buryp. HccnenoBath oTHOLIEHHUE
JIMHEWHBIX 3JIEMEHTOB (UTyp
MIpU MpeoOpa3zoBaHuM OO0,
Haxonuts nprumepsl nogodus B
OKPY>KarolIeH IEMCTBUTEIBLHOCTH;
20. |4 CoOTBETCTBEHHBIE OcBauBarh MOHSATHE TPEOOPA3OBAHUS
3JIEMEHTBI I10J00HBIX moao0us;
¢buryp. HccnenoBaTh oTHOLIEHHUE
JIMHEWHBIX 3JIEMEHTOB (UTyp
P MpeoOpa3oBaHUM OO0,
Haxonuts npumeps nogodus B
OKPY>Karolled JIEMCTBUTEIBLHOCTH;




21. |5 Teopema o BriBoguThs MeTpuueckue
IIPOM3BEICHUH COOTHOIIIEHHUSI MEXKly OTpE3KaMu
XOpJl, CEKYILIUX U KacaTeJIbHBIX C
OTPE3KOB XOPL, A, CCKY
HCTI0JIb30BAHNEM BIIMCAHHBIX YIJIOB U
TeOpeMa O MOA0OHBIX TPEYTOJIBHUKOB;
IIPOU3BEACHUN
OTPE3KOB CEKYILHX,
TEOpeMa O KBaJpaTe
KacaTeJIbHOM.
22.16 Teopema o BriBoguThs MeTpuueckue
IIPOU3BELCHAN COOTHOIIIEHHUSI MEXKy OTpE3KaMu
XOpJl, CEKYILIUX U KacaTeJIbHBIX C
OTPE3KOB XOP/I, P2, Y
HCTI0JIb30BAHMUEM BIIMCAHHBIX YIJIOB U
TeOpeMa O MOAO0OHBIX TPEYTOJIbHUKOB;
IIPOU3BEACHUN
OTPE3KOB CEKYILHX,
TEOpeMa O KBaJpaTe
KacaTeJIbHOM.
23.17 Teopema o BriBoguThs MeTpuueckue
IIPOU3BELCHAN COOTHOIIEHHUSI MEXKy OTpE3KaMu
XOpJl, CEKYyILIUX U KacaTeJIbHBIX C
OTPE3KOB XOP/I, P2, Y
HCTIOJIb30BAHMEM BIIMCAHHBIX YIJIOB U
TeopeMa 0O MOAO0OHBIX TPEYTOJIBHUKOB;
IIPOU3BEACHUN
OTPE3KOB CEKYILHUX,
TEOpEMa O KBaJpaTe
KacaTeJIbHOM.
24.18 IIpumenenue B pemennn | Pemats reomerpudeckue 3a1adu U
TrE€OMETPUUECKUX 3a]1a4 33724 U3 peaJIbHON KU3HU C
HCIIOJIb30BaHUEM TMOJAO00HBIX
TPEyroJIbHUKOB;
25.19 [Ipumenenue B pemieHnn | Pemats reoMeTpuyeckue 3a1auu u
rEOMETPUUECKUX 3a]1a4 3a7a4u U3 peaIbHON KU3HU C
WCIIOJIb30BaHUEM TMOJAO0HBIX
TPEyroJIbHUKOB;
26. |1 [Ipumenenue B Pemrate reomerpuueckue 3agaund u
0 peLICHHH 3a/1a44 U3 PEAIbHOM XKU3HHU C
WCIIOJIb30BaHUEM TMOJAO0HBIX
r€OMETPUYECKUX 3a1a4.
TPEyTrOJIbHUKOB;
KonTtponesHas pabdoTa.
Paznen 3. BekTopsl
27.11 Omnpenenenue BekTopos, | Micnonb30BaTh BEKTOPBI Kak
CJIOJKEHHE U PA3HOCTh HalIpaBJICHHBIC OTPC3KH,
BEKTOPOB, YMHOKEHHE HCCIIEI0BATh TEOMETPUUECKHUI
(mepemernienre) u GU3NIECKUN
BEKTOpa Ha YUCIIO.
(cuna) cMBICIIBI BEKTOPOB;
3HaTh ONpeAeIEHNUs] CyMMBI U
Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpA HA YUCJIO, UCCIIEA0BATH
T€OMETPUYECKUN U (PU3NUECKUit
CMBICJIBI 3TUX ONEpalni;




28. Omnpenenenue BekTopoB, | Micnonb30BaTh BEKTOPBI KAk
CJIOJKEHHE U PA3HOCTh HalIpaBJICHHBIC OTPC3KH,
BEKTOPOB, YMHOMKEHHE HCCIIEI0BATh TEOMETPUUECKHUI

(mepemenienre) u GU3NIECKUN
BEKTOpa Ha YUCIIO.
(cuna) cMBICIIBI BEKTOPOB;
3HaTh ONpeaeIeHUs CyMMBI U
Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpA HA YUCJIO, UCCIIEA0BATH
T€OMETPUYECKUN U (PU3NUeCKUit
CMBICJIbI 3TUX ONEpaLnii;

29. Omnpenenenue BekTopos, | Micnonb30BaTh BEKTOPBI KAk
CJIOJKEHHE U PA3HOCTh HalIpaBJICHHBIC OTPC3KH,
BeKTOPOB, YMHOMKEHHE HCCIIEI0BATh TEOMETPUUECKHUI

(mepemerienre) u GU3NIECKUN
BEKTOpa Ha YUCIIO.
(cuna) cMBICIIBI BEKTOPOB;
3HaTh ONpeaeIeHUs CyMMBI U
Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpA HA YUCJIO, UCCIIEA0BATH
T€OMETPUYECKUN U (PU3NUECKUi
CMBICJIBI 3TUX ONEpaLN;

30. duznyeckuil u Hcnonb30BaTh BEKTOPHI Kak
TeOMETPUYECKUI CMBICT | HAPaBJICHHBIE OTPE3KH, UCCIECI0BATh
BEKTOPOB. reOMEeTpUUECKU (MepeMelIeHHE) U

(busngeckuii (cuina) CMBICITBI
BEKTOpPOB;

31. Pasnoxxenue Bexropa PacknanpiBaTs BEKTOp IO IBYM
10 ABYM HEKOJUTMHEAPHBIM BEKTOPaM;
HEKOJUTMHEAPHBIM
BEKTOpaM.

32. Koopaunats! BekTopa. Hcnonb30BaTh BEKTOPHI Kak

HaIpaBJICHHBIE OTPE3KH,
HCCIIE0BaTh T€OMETPUUECKUN
(mepemenienre) u GU3NISCKUN
(cuna) cMBICIIBI BEKTOPOB;
3HaTh ONpeaeICHUs CyMMBI U
Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpA HA YUCJIO, UCCIIEA0BATH
T€OMETPUYECKUN U (PU3NUECKUit
CMBICJIBI 3THUX OIEpaLUi;
Pemate reomerpuyeckue 3agauu ¢
HCNO0JIb30BAHUEM BEKTOPOB;

33. Ckansipaoe npousseienue | Icronp30BaTh CKaJsspHOE

BEKTOPOB, €TI0 IpiMeHe- | TPOM3BE/ICHUE BEKTOPOB, BHIBOIHTE
€r0 OCHOBHBIE CBOMCTBA;
HUE JUI HAXOXKJICHUS
JUTUH U YTIIOB.
34. Ckansipaoe npousseienue | Icronp30BaTh CKaJsspHOE

BEKTOPOB, €r0
IIPUMEHEHUE IS

HaX0KACHUA JJIUH U

OpoOnu3BCACHNUC BCKTOPOB, BLIBOAUTDH
€r0 OCHOBHBIE CBOMCTBA;




YIJIOB.

35.19 Pemenue 3amau ¢ Berancnare cymMMy, pa3HOCTb U

IIOMOIIBIO BEKTOPOB. CKJISIPHOE IPOU3BEIEHUE BEKTOPOB B
KOOpAMHATaXx;

36. |10 |Pemenue 3amau ¢ Brrancnare cymMMy, pa3HOCTb U

IIOMOIIBIO BEKTOPOB. CKJISIPHOE IPOU3BEIEHUE BEKTOPOB B
KOOpAMHATax;

37. |11 |IIpumeHEHHE BEKTOPOB IIpuMEHATH CKAISIPHOE NIPOU3BEICHUE
JUISL PelIeHHs 3aad JUUIs1 HAXOXKAEHUS UIMH U YTJIOB;
KMHEMATHUKHU U MEXaHUKU

38. |12 |IIpumeHEHHE BEKTOPOB IIpuMEHATH CKAISIPHOE NIPOU3BEICHUE
JUISL PelIeHus 3aad JJ1s1 HAXOXKAEHUS UIMH U YTJIOB;
KMHEMAaTUKHU U MEXaHUKH.

KonTtponeHas pabdoTa.
Paznea 4. lekapTOBbI KOOPAUHATHI HA IJIOCKOCTH

39. 11 JlexapToBbl KoopauHaTel | OcBauBaTh NOHATHE MPSIMOYTOJIBHOMN
TOYEK Ha IUIOCKOCTH. CHUCTEMBI KOOPJIMHAT, 1€KAPTOBBIX

KOOpPAMHAT TOYKHU;
40. |2 YpaBHEHHE IIPSIMOMU. BrI1BOIUTE ypaBHEHUE IPSIMOU U
OKpY>KHOCTH;

41. (3 Yrnosou Hcrnonp30BaTh CBOMCTBA YITIOBOT'O

KO5(PHULHEHT, TAHIeHC Kod(puIreHTa npsMon IpH peIICHUN
3a7a4, U1l ONpeaeIeHUs

yria HaKJIOHa, A1, A pea .
pacIoJIOKEHUS IPSAMON;

napajulebHbIE U

NEPIEHIUKYIIIPHBIE

IpsIMBIE.

42. 14 YpaBHEHHE OKPY)KHOCTH. | BBIBOIMTEL ypaBHEHHE IPAMOU U

OKpY>KHOCTH;
BrbiiensTe OJHBINA KBaApaT IS
HaXO0XIEHMS LIEHTPA U paauyca
OKPY’KHOCTH 110 €€ YpaBHEHHIO;

43. 15 Haxosxnenue koopaunat | Pemars 3a1aun Ha HAX0XKAEHUE TOYEK
TOYEK NIEPECECUEHUS ICpeCCUCHUS PAMBIX U Opr)KHOCTGfI
OKYKHOCTH 1 MpsiMoii. | © TIOMOILBIO METO/A KOOP/IMHAT;

Hcnonp30BaTh CBOMCTBA YTIIOBOTO
Kod(pureHTa npsMon MpH pelIeHUN
3a7a4, U1l ONpeaeIeHUs
pacnOI0KEHUS IPSIMOM;

44. | 6 Haxoxnenue koopauHat | PemaTe 3a1a4u Ha HAX0XKAEHHUE TOUYEK
TOYEK MEPECEUCHUS ICpeCCUCHUS PAMBIX U OKPY)KHOCTCfI
OKPYKHOCTH 1 mpsiMoii. | © TIOMOILBIO METO/Ia KOOP/IMHAT;




Hcnonbp30BaTh CBOMCTBA YIJIOBOTO
Kod(pureHTa NpsMON P pEeIICHUN
3a7a4, 1JIsl OIIPE/ICIICHUS
pAacIONI0KEHUS IIPSIMOM;

45.17 Meron KoopaAHHAT IPU IIpuMeHATH KOOPAUHATHI ITPU
PELIEHUH T€OMETPUYECKUX| PEILIEHNH TEOMETPUYECKHUX U
3a1a4. MPAaKTUUYECKUX 3a]1a4, J1JIsI
IIOCTPOEHUS] MAaTEMAaTUYECKUX
MOJIENIEN peANIbHBIX 3a/1a4 («METOJ
KoopauHaty); Ilonb3oBaTbes nuis
IIOCTPOCHHUS U UCCIICIOBAHUN
nU(QpPOBBIMH pecypcamu;

46. |8 Meton koopauHat npu | IIpuMeHsATH KOOpAUHATHI IIPU
peLIeHNH TeOMETPUUYECKHX| PEILIEHUH T€OMETPUUYECKUX U
3ajay. MPaKTUYECKUX 3a7a4, st

IIOCTPOEHUS] MATEMATUUYECKUX
MOJIENIEN peaNIbHBIX 3a/1a4 («METOJ
KoopauHarty); Ilonb3oBaTbes nuis
MOCTPOEHHUS U UCCIIECTOBAHUMN

U (POBBIMU pecypcamu;

47.19 Hcnonb3oBanue metona | IIpuMeHsATH KOOpAUHATHI IPU
KOODAMHAT B pelIeHU Y T€OMETPUUECKUX U
MPaKTUYECKUX 3a7ad, st
MTOCTPOCHHSI MaTEMAaTHUYECKUX
KontposnbHast padora. MOJIEJIEN PeaTbHBIX 3a1a4 («METO
KOOpAMHATY);

MPAKTUYCCKUX 3adavax.

Pa3nen S. [IpaBujibHbIE MHOTOYTOJIBHUKH. /JJIMHA OKPYKHOCTH M ILUIOLIAAb Kpyra. Beruucienue
MJI0IIAIeH

48. 11 IIpaBuibHbIE DopMyIIUpOBATh OIIPEAECICHUE
MHOTOYTOJIbHHKH, MIPaBUWIbHBIX MHOT'OYTOJIbHUKOB,

HaXOOUTh UX JJICMCHTHI,
BBIYHCJICHUC UX

9JIEMEHTOB.
49. (2 Hucno p u nnuHa Ilonb30BaThbCcs MOHITUEM JIJIUHBI
OKPY>KHOCTH. OKPY>KHOCTH, BBEIEHHBIM C TOMOIIBIO

NPABUJIBHBIX MHOTOYTOJIBHUKOB,
OIIPENEIIATh YUCIO , JUIMHY IYTH U
paZuaHHYyIO Mepy yIua;

50. (3 JlnuHa Iyru OKpYXHOCTH. | BEIBOAUTE (hopMyIIbl (B TpasyCHOM U
paguaHHOMN Mepe) ISt JUTHH JIyT,
IJIOIIA/IE CEeKTOPOB M CETMEHTOB;

51. |4 JlnuHa Iyru OKpYXHOCTHU. | BBIBOAUTE (popMyIIbI (B TpasyCHOM U
paauaHHON Mepe) ISl JJIUH YT,
IJIONIaZel CEKTOPOB U CETMEHTOB;

52.15 Pannannasa mepa yria. [TpoBoauTHh TIEPEXO OT PAMAHHON
MEPBI yIJ1a K TPayCHON U
HaoOopoT; OnpenensiTs IIOMaIb
Kpyra,

BriBonuth (popmyisl (B rpagycHOM 1
paauaHHON Mepe) ISl JJIUH OyT,
IJIONIaZel CEKTOPOB U CETMEHTOB;




53.16 [Inomans kpyra u ero BeruucnsaTe miomanau ¢uryp,
AIIEMEHTOB(CEKTOpa U BKJTIOYAIOIIMX 3JIEMEHTHI OKPY>KHOCTH
CErMEHTA). (kpyra);

54.|7 [Inomans kpyra u ero BreruncnsaTe miomanau ¢uryp,
AIIEMEHTOB(CEKTOpa U BKJTIOYAIOIIMX 3JIEMEHTHI OKPY>KHOCTH
CErMEHTA). (kpyra);

55. |8 Brruncnenune maomanedt | HaxoauTs miromany B 3agadax
UTYp BKIIOUAIOLIHX peanbHOM KU3HHU;

AIIEMEHTHI KpyTa.
KonTtponrsHas pabdoTa.
Pa3znen 6. {BUKeHNs IJIOCKOCTH

56. |1 ITonsiTHE O NBUKEHUH Pa36upats npumepsl,

TUIOCKOCTH. WJUTIOCTPUPYIOIINE TIOHATHS
JIBU>KEHUSI, LIEHTPOB U OCEN
CUMMETPUH;

57.(2 [MapannensHbiil nepenoc, | PopMyIMpOBaTH OIIPEACIECHUS
MOBOPOT U CUMMETPHSL. MapajuieIbHOTO MepeHoca,

II0OBOPOTa U OCEBOU CUMMETPUH;
BrIBoguTEL X CBOMCTBA, HAXOIUTD
HETIOJABUKHBIE TOYKH;

58. (3 Ocu 1 ueHTpsI Haxoauts eHTpBI U OCU CUMMETPUN
CHMMETPHH. pocTermmx Guryp;

59. |4 [pocrteiimue npumenenus | [IpuMeHATh mapaaenbHblil IEPEHOC U
B PEIICHUU 3a7ay. CUMMETPHIO NPU PEIICHUN

TreOMETPHUECKUX 3aj7adu (pa3oupaThb
HIPUMEDBI);

Hcnonp30Barh U1st TOCTPOSHUS U
rcce0BaHui TU(POBBIE PECYPCHI;

60. |5 [pocrteiimue npumenenus | [IpuMeHATh mapaaenbHblil IEPEHOC U
B PEIICHUU 3a7aY. CUMMETPHIO NPU PEIICHUN

TreOMETPHUECKUX 3aj]adu (pa3oupaThb
HIPUMEDBI);

Hcnonps30Barh 1st TOCTPOSHUS U
rcce0BaHui U POBBIE PECYPCHI;

61. |6 IIpocreiimue [IpumeHnaTs NapauienbHbI IEPEHOC U
IPUMEHEHHS B CUMMETPHIO NPU PEIICHUN
pEIEHNH 33121, reOMETPHUECKUX 3aj1adu (pa3oupaThb

MIPUMEPBHI);
KonTtponsHas pabdoTa. puMeps);
Hcnonp30Barh U1st TOCTPOSHUS U
rcce0BaHui TU(POBBIE PECyPCHI;
Pa3znen 7. IlloBTopenne, 00001eHNe, CHCTEMATH3 AU 3HAHU I
62. 1 [ToBTOpeHue ocHOBHBIX | OmepupoBaTh NOHATUAMHU: (UTYDA,
MMOHATHI 1 METOIOB TO4YKa, IpsiMasd, yToll,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHBIN U
KypcoB 7—9 Kiaccos, Y > P ol
PaBHOCTOPOHHUH TPEYTOJILHUKH,
obobuienne 1 MPSIMOYTOJIBHBIH TPEYTOJILHUK,
cucTeMaTH3alys 3HaHUH. |MennaHa, OMCCeKTpHUCa U BHICOTA




IIpocreimme
reOMETPUIECKUE
(bUrypsl U UX CBOWCTBA.
N3mepenue
reOMETPUUECKUX
BEJIMYHH.

[TapajutenbHbie U

TPEyTOJIbHUKA, MapaJlIeIOTPaMM,
pomO, MPsSIMOYTOJIbHHUK, KBaJparT,
Tparneuus; OKpy>KHOCTb, KacaTeJIbHasi;
PaBEHCTBO U Moj00ue Guryp,
TPEYTrOJIbHUKOB; MapaJJICIbHOCTD U
MEePIEHIUKYIISPHOCTD MPSIMBIX, yTOJ
MEXy IPSIMBIMU, CHMMETPHSI
OTHOCHUTEJIbHO TOYKH U MPSIMOI;
JUIMHA, PAaCcCTOsSIHKE, BEJIMYMHA YTJIa,

NepHeHIUKYISIPHbIE ILI0LLA b, IEPHMETD;
MpsIMbIE.

63. TpeyroJibHUKHU. Pemrate 3agaun U3 NOBCEIHEBHOM

JKU3HU;
64. OKpyXHOCTb U KpYT. PemaTe 3a1aun Ha MOBTOpEHUE
Vil B OKPY’KHOCTH. OCHOBHBIX HOHHTHﬁ, WIIIOCTpaIurro
BIIHCAHHLIE 1 OMUCAHHEIC CBsI3EU MEXY Pa3IMYHBIMHU YaCTsIMU
Kypca;

OKpYKHOCTH ypea,

MHOTOYTOIBHHKOB BribupaTts MeTOI [T pemIeHUs
3amaun; Pemars 3agaun u3
MOBCEHEBHOM KU3HMU;
65. I'eomeTpuueckue Pemarts 3a1a4n Ha TOBTOPEHUE
TIOCTPOCHHS. OCHOBHBIX HOHSTUU, WJUTIOCTPALIUIO
Tpsivast 1 CBsI3EU MEXIY Pa3IMYHBIMHU YaCTsIMU
Kypca;

OKPY>KHOCTb. ypea,

Teopema [Tudaropa BribupaTts MeTOI [T pemIeHUs
3aaun; Pemars 3agauu u3

U Havaia y ]
HOBCETHEBHOMN JKU3HHU;

TPUTOHOMETPUH.

Permtenne o0mux

TPEYrOJIbHUKOB.

606. UeThIpEXYroJIbHUKHU. Pemats 3a1aun Ha TOBTOPEHUE
Brucanusie u OCHOBHBIX HOHSTUU, WJUTIOCTPALIUIO
OTHCAHHDIE CBsI3El MEXY pPa3IMYHBIMHU YaCTsIMU

Kypca,
YETHIPEXYTOJIbHUKH.
TIpaBuibHbIe BribupaTts MeTOI [T pemIeHUs
3aaun; Pemars 3agauu u3
MHOTOYTOJIbHIKH. MOBCEIHEBHOM KU3HHU,
67. [TpeobpazoBanus Pemars 3a1aun Ha TOBTOPEHUE

IUIOCKOCTH. JIBUKEHUSI.
[Tono6bue. CummeTpusi.
JlexapTOBBI
KOOpJMHATHI Ha
IIJIOCKOCTH. BekTopsl Ha

IIJIOCKOCTH

OCHOBHBIX [IOHATUN, WILIFOCTPALAIO
CBsI3€U MEXKy pPa3JIMYHBIMHU YacTsIMU
Kypca,

BriOupate MeTo A1t penieHust

3amaun; Pemars 3agaun u3
MOBCEIHEBHOM XU3HHU,




68.

IImomans. Beraucnenue
mwiomaaei. [Inomaamn
oA00HBIX (uryp.
KonTtponpsHas paboTa.

Pemrare 3a1aun Ha HOBTOpEHUE
OCHOBHBIX OHSATUH, WJLTIOCTPALUIO
CBSA3E€M MEXKIY PA3JIMYHBIMHU YaCTAMH
Kypca,

BribupaTts MeTO NI pemIeHUs

3aaun; Pemars 3agauu u3
MOBCEIHEBHOM XU3HHU,
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