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IHOACHUTEJIBHAA 3AITUCKA

Pabouas nporpamma no yue6HoMy Kypcey "['eomerpus” st oOydarommxcs 8 KjIaccoB pa3padoTaHa Ha OCHOBE
denepalbHOro rocyJapCTBEHHOI0 00pa30BaTENFHOIO CTaHAAPTa OCHOBHOTO 00ILEro 00pa3oBaHUs C YUETOM U
COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEABSIBIAEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAJULIUI POCCUHCKOTO
00pa3oBaHus1, KOTOPbIE 00ECTIEUNBAIOT OBJIAICHUE KIIIOUEBHIMH KOMIIETEHIIUSMH, COCTABIISIOIINMHI OCHOBY IS
HeMpepbIBHOTO 00pa30BaHM U CAMOPA3BUTHUS, a TAKXKE LEIOCTHOCTH OOLIEKYIBTYPHOT0, THYHOCTHOTO U
MO3HABATENLHOTO pa3BUTHs o0ydaromuxcs. B mporpamMme yuTeHsl uaen u noiaoxeHus: Konnenuuu pa3ssutus
MaTeMaTHyecKoro obpasoBanus B Poccuiickoit @enepanuu.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

B snoxy nudposoii Tpancopmariu Bcex cdep 4eI0BeYSCKOM NeITEILHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOH MOJATOTOBKH. Y3Ke B ILIKOJIE
MaTeMaTUKa CIIY)KHUT OMOPHBIM MPEIMETOM JUIS U3YUEHHS] CMEXHBIX JUCLUUIUIMH, a IOCJE IIKOJIBI PeaIbHOM
HEO0XOIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHKe, 4TO TpeOyeT MOIHOIIEHHON 0a30B0it
0011e00pa30BaTeNbHON MOATOTOBKH, B TOM YHCIIE 1 MATEMATHYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIIM JHU PACTET YHUCIIO MPodeccuil, CBI3aHHBIX C HEMOCPEICTBEHHBIM
pPUMEHEHHEM MaTeMaTHKH: U B c(hepe IKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIacTAX, U JaKe B
r'yMaHHUTapHbIX cepax. Takum 0O6pa3oM, Kpyr MKOJIBHUKOB, sl KOTOPBIX MaTEMaTHKa MOXET CTaTh
3HAYMMBIM TIPEIMETOM, PACLIIUPSETCS.

[IpakTHdeckas MoJIE3HOCTh MAaTEMaTHKH 00YCIIOBIICHA TEM, YTO €€ MIPEIMETOM SIBIISTIOTCS
(dyHIaMeHTaJIbHBIE CTPYKTYPBI HAIlIEro MUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOILICHHS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, /IO JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX /IS
Pa3BUTHS HAYYHBIX M MPUKJIAAHBIX HJIeH. be3 KOHKpEeTHBIX MaTeMaTUYECKUX 3HAHUH 3aTPyJHEHO IOHUMAaHUE
MPUHLUIIOB YCTPONCTBA U UCIIOJIb30BAaHMS COBPEMEHHON TEXHUKH, BOCTIPHATHE M HHTEPIIPETAIH
pa3Ho00Opa3HON COLMAIBHON, SKOHOMUYECKOH, MOTUTHYECKOW HHPOpMALIUHU, MatodPPeKTUBHA
MOBCEHEBHAS MTPAKTUYECKAs JeITeIbHOCTh. Kaxk/10My uelioBeKy B CBOCH KHU3HH MPUXOTUTCS BHIOJIHATD
pacy€Thl U COCTABIATH AITOPUTMBI, HAXOAUTh U MIPUMEHATH (POPMYJIBI, BIAJETh MPAKTUYECKUMHU MTPUEMaMH
reOMETPUYECKUX U3MEPEHUHN U MOCTPOSHHH, YUTaTh HH(OPMAIIHIO, IPEACTABICHHYIO B BHJIE Ta0JIHII,
IMarpaMM U rpaukoB, )KUTh B YCIOBHUAX HEONPEAEIEHHOCTH U MOHUMATh BEPOSITHOCTHBINA XapaKTep
CIIydaifHbIX COOBITHIA.

OnHOBpEMEHHO C paciIupeHueM chep NpUuMeHEeHHs MaTeMaTHKU B COBPEMEHHOM 00I1IecTBe BcE Ooiee
BaXHBIM CTAHOBHUTCS MATEMATHUECKHI CTHIIb MBIIIJICHHS, IPOSIBIISIONINIICS B ONPeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3ydeHuss MaTeMaTUKU B apceHal MPUEMOB U METOJIOB MBIIIUICHHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMS U ASAYKLHUS, 0000IIeHIe U KOHKPETH3aIHsl, aHATTU3 1
CHHTE3, KIacCU(HUKAIMI U cCUcTeMaTH3anus, abcTparupoBanue u aHanorusi. O0beKTbl MaTeMaTUYECKUX
YMO3aKJIIOUEeHUH, TpaBHUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHUH,
COCOOCTBYIOT BBIpaOOTKE yMEHUs (POPMYINPOBATH, 00OCHOBBIBATH U JI0KA3bIBATH CY)XJICHHS, TEM CaAMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIUICHUE. Benyiias poib NpuHauIekKUT MaTeMaTHKE U B (GOPMUPOBAHUN
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS K BOCIIUTAHUN YMEHUHN IEHCTBOBATH 10 3a/IaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATH M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce pemeHus 3a1a4 — OCHOBON y4eOHOH
JEATeIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOPUYECKAsi U IPUKIIAHAS CTOPOHBI
MBIILICHHUS.

OOyuenne MaTemMaTuKe Ja&T BO3MOKHOCTH Pa3BUBATh y 00YyUYaIOMIMXCS TOUHYIO, PALIMOHATIBHYIO U
nH(POPMATHUBHYIO peUb, yMEHUE OTOMPATh HanbOJIee MOAX0IAIINE S3bIKOBbIE, CUMBOJIMYECKHE, rpadudeckue
CpeACTBa sl BBIPAKEHUS CYXKACHUH M HATJISJHOTO MX MPEICTaBICHUS.

Heo0x01uMbIM KOMIIOHEHTOM OOIIEi KYIbTYphl B COBPEMEHHOM TOJIKOBAHUU 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, MaTeMaTHuecKoe 00pa3oBaHNe BHOCUT CBOM
BKJIaJ1 B (hopMuUpOBaHHE OOIIEH KYIbTYphl YeIOBEKA.

W3yueHne MaTeMaTUKU TaKXe CIOCOOCTBYET SCTETUYECKOMY BOCIIUTAHUIO YEIOBEKa, TOHUMAHUIO
KpacoThl M U3AIIECTBA MATEMAaTHYECKHX PACCYKICHHIA, BOCIPUATHIO FTEOMETPUIECKUX (POPM, 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
reoOMEeTPUH 00YUAIOIIUNCS YUUTCS TIPOBOIUTH JJOKA3aTeIbHbIE 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 OKpYKaroLIei
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 3HAUYECHUE U3YYCHUS T€OMETPUH, IIPUCYIEE 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 KacaeTcst AeTMKAaTHOM MPOoOIeMbl BBEACHHUS «aKCHOM», TO MHE Ka)KETCs, YTO Ha
MEPBBIX Opax HYKHO BOOOIIe n30eraTh MPOU3HOCUTE CaMo 3TO ¢10Bo. 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 nu3ydeHust TeOMETPUU SBIIETCS UCIIOIb30BAHNE €€ KaK HHCTPYMEHTA IIPU PEILICHUU KaK
MaTEMaTHYECKHX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLINXCS B peaIbHOM skM3HU. 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"

Yerpipéxyrosbauku. [lapamnenorpamm, ero npu3Haku U cBoMcCTBa. YacTHbIE cilydan MapauieIorpaMMoB
(IpsAIMOYTOJILHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA. Tpamnerus, paBHOOOKas! Tparelus, e¢ CBoicTBa
u npusHaku. lIpsmoyroibsHas Tpanenus.

Meron yaBoenus meauansl. Llentpanbnas cummerpus. Teopema daseca 1 Teopema 0 IPONOPLUOHAIBHBIX
OTpe3Kax.

CpenHue IMHUY TPEyroJibHUKA U Tparneuuu. LIeHTp macc TpeyroyibHuKa.

[Tonobue TpeyroapHUKOB, K03 duruent noaoous. [lpuznaku nogoodust TpeyronbHUKOB. [IpuMenenue
10100us TP peIIeHUH MPAKTUYECKUX 3a/1a4.

CoiicTa uromaaeit reomerpudeckux puryp. @opmMyssl A7 MII0MIAN TPEYroJbHUKA, ApaIeIorpaMMma,
pomOa u Tpanermu. OTHOLIEHHE TUIOIAAEH TOJOOHBIX (QUTYP.

Brruncnenue miuomniaieit TpeyroJabHUKOB M MHOTOYTOJIBHUKOB Ha KJIeTyaToi Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemst [Iugaropa npu peneHUn NpaKTHUECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO Yrja MPsMOYTOJIbHOTO TPEYrobHUKA. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. TpuroHomerpudeckue GyHkiuu yrios B 30°, 45° u 60°.

BrucanHbIe ¥ LEHTPAIBHBIE YIUIBI, YIOJI MKy KacaTeJIbHOM U XOPIOH. YTJIbl MEKYy XOpJaMHU U
CEeKyIMMU. BrircaHHbIE U ONIMCAaHHBIE YETHIPEXYTOJIbHUKY. B3aMHOE pacionoKeHHue ABYyX OKPYKHOCTEM.
Kacanue okpyxnocreit. O0me KacaTreabHbIE K IBYM OKPYKHOCTSIM.



IINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yuebHoro Kypca «l'eoMeTpus» TO0JHKHO 00ecrieuuBaTh JOCTIKEHHE HA YPOBHE OCHOBHOTO
o0rm1ero 00pa3oBaHus CIEIYIOUINX JUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS MTPOTPAMMEBI Y4eOHOTO Kypca «I eoMeTpus XapaKTepUu3yroTCs:

IIarpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, LIECHHOCTHBIM OTHOIIIEHUEM
K JOCTMKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYECKOM IKOJIbI, K HCTIOJIb30BAHHUIO 3THX
JOCTYIKEHHH B IPYTUX HayKaX M MPUKIAIHBIX chepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S13aHHOCTEH TpakIaHNHA B PEaTU3AIMK €r0 MPaB, MPEICTABICHUEM O
MaTEeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYP, SBICHUH, TPOIEAYP TPaXTaHCKOTO
obmiecTBa (BEIOOPHI, OMPOCHI | TIP.); TOTOBHOCTBIO K OOCYKIEHUIO STHYECKUX TIPOOIIeM, CBI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTIKEHUM HayKHd, 0CO3HAHUEM Ba)KHOCTU MOPaJIb- HO-3THUECKHUX
MIPUHLIUIIOB B JIEATEILHOCTH YYEHOTO.

Tpynosoe BociuTanue:

YCTAaHOBKOW HA aKTUBHOE yYacCTHE B PEILICHUU MTPAKTUYECKUX 3a7a4 MAaTEMaTH4YE€CKOI HalpaBJIEHHOCTH,
OCO3HAHHEM Ba)XHOCTH MaTEeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKCHUN BCEH KM3HU TS YCTICTIHON
npodecCHOHANLHOM IeATENBHOCTH U PA3BUTHEM HEOOXOAUMBIX YMEHUIA;

OCO3HAHHBIM BEIOOPOM U MOCTPOSHUEM WHIUBUIYATBHON TpaeKTopuu 0Opa3oBaHMsI U )KU3HEHHBIX TTAHOB
C Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4eCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOITMOHAILHOMY U ACTETUYECKOMY BOCIIPUATHIO MAaTEMAaTHUECKUX 00BEKTOB, 3a/1a4,
pelieHui, paccyXIeHUI; yMEHHUIO BUJIETh MATEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT 0 TIO3HAHUS:

OpHUEHTAIINEH B JIEITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, IPUPOJIbI U 00IIEeCTBA, TOHUMAaHUEM MaTEeMaTHIECKON HAYKH KaK
cdepbl 4eTOBEUYECKOH AeITeTbHOCTH, 3TAMOB €€ PA3BUTHS U 3HAYMMOCTH /ISl PA3BUTHS [IUBUIIN3ALINM;

OBJIQJICHUEM SI3bIKOM MaTeMaTUKU U MAaTEMATUYECKOM KYJIbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEUIITUMU HABBIKAMH MCCIIEIOBATEIBCKON JEATEIBLHOCTH.

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

FOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3JI0POBbsI, BEICHUS 3JJ0POBOTO
oOpa3a )xu3HH (30pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEXKUM 3aHSATUI U OTIbIXA, PpETyIspHas Gpusndeckas
AKTUBHOCT);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PeQIICKCHH, TPHU3HAHUEM CBOETO MpaBa Ha OIMHUOKY U TAKOTO Ke MpaBa
JIPYroro 4eyioBEKaA.

JK0JI0THYeCKOe BOCTIUTAHHE:

OpHUEHTAIINEeH Ha TPUMEHEHNE MaTeMAaTHUECKUX 3HAHUIA [Tl PEIICHHUS 3371a4 B 00JIACTH COXPAaHHOCTH
OKpY’KaroLIEn Cpe/ibl, INIAHUPOBAHMS MOCTYIIKOB U OLIEHKH UX BO3MOYHBIX ITOCIIEICTBUI ISl OKPYKAKOIIEN
cpenpl;

OCO3HAHHEM TTI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MTPOOIeM U IyTel 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 JIIOJEH,

HpHOGpCTaTB B COBMECTHOM ACATCIIBHOCTU HOBBIC 3HAHUWS, HABBIKHW 1 KOMIICTCHIIUHN 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 JAC(UIUTHI

COOCTBEHHBIX 3HAaHUW M KOMIETEHTHOCTEH, TUIAHUPOBATh 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 OMBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yIbTaThl OCBOSHUS MPOrpaMMbl YIeOHOTO Kypca «I eoMeTpus» XapaKTepu3yoTCs

OBJIAICHUCM YHUBEPCAIbHbIMU RO3HABAM E/IbHbIMU OeﬁcmeuﬂMu, YHRUBEPCANTbHHBIMU KOMMYHUKAMUGHbBIMU

oeticmeusaMU U YHUBEPCANbHbIMU PeYIAMUBHBIMU OeUCNBUIMU.

1) Vuueepcanvuvie noznasamenvuwle oelicmaus 0oecnedusarom Gopmuposanue 6a306vix KOZHUMUBHBIX

npoyeccoe 06y1¢ai0u;uxc;z (06’60€Hu€ Memooo8 NO3HAHUSL OKpyotcaroweco mupa, npumMeHernue j10cuU4eCcKux,

uccie008amenbCKux onepayull, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBble JJoruuyeckue 1edcTBUA:

— BBIIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MAaTEMaTHYECKHX 0OBEKTOB, TIOHATHIA,
OTHOIICHUH MEXy TOHATUAMH; (OpPMYyIHpPOBATh ONpEACTICHNS IOHATHH; YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMH, OCHOBAHUS JJIs1 0000IIEHHS U CPaBHEHHSI, KDUTEPHH
MIPOBOJIMMOTO aHAIIN3A;

— BOCIPHUHHUMATh, (POPMYIHUPOBATH U IPEOOPA30BBIBATH CYKJCHHUS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIE;

— BBIIBJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHS B (PaKkTax, NTaHHBIX,
HAOJIOICHUAX U YTBEPKACHUSAX; IIpeUIaraTh KPUTEPUHU ISl BBISBICHHS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUUN;

— JACJIaTh BBIBO/JIbI C UCTIOJIb30BAHUECM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTUBHBIX

YMO3aKJIIOUECHUH, YMO3AKIIOUECHHUH 110 aHAJIOTHH;

— pa30upath 10Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IIPSAMBIE U OT IPOTHBHOTO), IIPOBOAUTH
CaMOCTOSITEIIbHO HECJIOKHBIE JOKA3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB, BBICTPAaUBaTh apryMEHTAIIUIO,

MPUBOANUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

— BBIOMpATH CcII0CO0 perIeHus yueOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PELICHHUS,

BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbcKHue AeliCTBUA:

— HCIOJb30BaTh BOIPOCHI KaK UCCIIEA0BATENLCKUN HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOIIPOCHI,
¢buKcupyromue NpoTUBOpeUre, MpoOIeMy, CAMOCTOATENIBHO YCTaHABINBATH HICKOMOE U JIAHHOE,
(bopMUpPOBaTh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIIUIO, MHEHHE;

— MPOBOAUTH MO CaAMOCTOATCIIbBHO COCTABJIICHHOMY ILJIaHY HECJIOKHBIN OKCIICPUMCHT, HCGOHBHIOC
MCCIIIOBAaHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEMaTHIECKOTO 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 HAAEKHOCTh HHPOPMALIUH 110 KPUTEPHSAM, MPEIT0KEHHBIM YUUTEIEM HIIN
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
3aJjauy, BHICKA3bIBATh U1, HALICJICHHBIC HAa MOUCK PELICHHS; COTIOCTABIISATH CBOM CYKIACHUS C
CYXJICHUSIMH JPYTUX YYaCTHUKOB JHMAajora, OOHapyXUBaTh pa3iIMyue U CXOJICTBO MO3HULIUN; B
KOPpEKTHOH opme (HhopMyInHpOoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

— MPEICTABIATh PE3yJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOCKTA;
CaMOCTOSITEIILHO BEIOMPATh (POPMAT BBHICTYIUICHHS C YUETOM 3aj1ay MPE3EHTALUN U 0COOCHHOCTEH
ayJUTOpUHU.

CoTpyaHu4ecTBO:

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

— TPUHUMATBH 1IeJTb COBMECTHOM JI€ATENILHOCTH, IIAHUPOBATh OPraHU3ALUI0 COBMECTHOM PabOTHI,

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

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

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

— OIIGHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOLIUI MIPOAYKT O KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJIEHCTBHUSL.

3) Yuueepcanvhvle pecynamuenbie oeticmsus obecnequsarom GopmuposarHue cCMobiCl08biX YCMaH08OK U
HCUSHEHHBIX HABLIKOG TUYHOCU.



Camoopranmn3anus:

CaMOCTOSITEIILHO COCTABJIATH IJIaH, AJITOPUTM pPEIIEHUs 3a/1auu (UM €ro 4acTh), BEIOUPATh CrI0co0
pereHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, 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 PEILIEHUN 33/1a4l, BHOCUTh KOPPEKTUBBI B

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

— OIIGHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHON eI U YCIOBUAM, OOBSICHATh
MPUYUHBI JOCTHXKEHUS UM HE IOCTUIKECHUS 1IeTIH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

OcBoenne yuebHoro kypca «['eomerpus» Ha ypoBHE 8 Kilacca JOJDKHO 00eCIeunBaTh JOCTHKEHHE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

— Pacmo3naBaTh OCHOBHBIC BHJIbI ‘ICTBIpéXYFOJIBHI/IKOB, HUX 3JICMCHTHI, IIOJIb30BATHCA UX CBOMCTBaAMH

IIpU PELICHUH F€OMETPUUECKUX 3a/1a4.
— IIpuMeHATH CBOMCTBA TOUKU NIEPECEUEHMS MEIMAH TPEYTOJbHUKA (LIEHTpa MacC) B PELLICHUH 3aaY.

— Bunaners noHATHEM CpEQHEN JIMHUU TPEYTOJIbHUKA U TPAIICLIUU, IPUMEHATh UX CBOWCTBA IIPH
pELICHUU TEOMETPUYECKUX 3a/aY.

— Ilone3oBarscs Teopemoit Paneca U TEOPEMOU O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATH UX UL

pelieHus MpakTUIECKUX 3a1a4.
— IlpumMeHsTH MPU3HAKK NOJOOHS TPEYTOJIBHUKOB B PEIICHUN T€OMETPUYECKHX 3a/1auy.
— Ilonk3oBatbes Teopemoii [udaropa s pereHns reoMeTpuYecKiX U MPaKTHYECKUX 3a/1ay.

— CTpOI/ITL MAaTEMaTUUYCCKYIO MOJCIIb B MPAKTUYCCKHUX 3aladaXx, CaMOCTOATCIIbHO ACIaTh qepT'éxc U Ha

XOOUTh COOTBCTCTBYIOIUC JJIMHBI.
— BJIa,Z[eTI: MOHATUAMU CHUHYCA, KOCHMHYCA U TAHI'CHCA OCTPOTO yrjia NpAMOYIrOJbHOI'O TPCYroJIbHUKA.
— ITonn30BaThCst STUMU HOHSATHS MU JUI pCIICHUA TPAKTUYCCKUX 3a1a4.

— Bprancnsarts (pa3nuaHBIME CIIOCO0AMU) IDIOMIAAb TPEYTrOJIbHHUKA U TUIOIIAI MHOTOYTOJIBHEIX (DUTYD
(MOMB3YSICh, T1e HEOOXOIUMO, KATBKYIISITOPOM).

— IIpuMeHATh OJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

— Bnazners NOHATHAMY BIMCAaHHOTO U LICHTPAIBHOTO YIJIA, UCIIOJIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mex1y XOpAaMH (CEKyILIMMHU) U YIiie MeXay KacaTeJIbHON U XOpA0H IPU PELLIEHUN

rCOMCTPHUUYCCKUX 3aaa4.

— BJ'Ia,Z[eTI: IIOHATHUEM OIIMCAaHHOI'O ‘ICTBIpéXYFOJ'H:HI/IKa, MNPUMCHATH CBOMCTBA OMTMCAHHOTO

YEeTBIPEXYTOJIBHUKA IIPU PELICHUN 3a/1a4.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA ITPAKTUKEC — CTPOUTH MAaTCMATUUCCKUC MOJCIIN IJId 3aa4
peaHBHOﬁ JKU3HU U TPOBOAUTH COOTBCTCTBYIOIIUC BIYHUCIICHUA C IPUMCHCHUCM HO,Z[OGI/I}I u

TPUTOHOMETPHH (TIOJIB3YSICh, A€ HEOOXOIUMO, KAIBKYIIITOPOM).



KAJIEHIAPHO-TEMATHYECKOE

IINTAHUPOBAHHUE
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Jara npoBenenust
YpOKa

mno (pakTuy
IIAHY

IIpumeu

Paznen 1. YeTbIpéXyrojJbHUKH

L.

1

[Tapamienorpamm, ero

IIPU3HAKU U CBOMCTBA.

N3006paxkaTh 1 HAXOAUTH Ha
YepTekKax YeThIPEXYTOTbHUKA
pa3HBIX BUIOB M UX DJIEMEHTHI,

DopMyIUPOBATh OIPEACIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJIBLHON Tpaneuuy;

[Tapamienorpamm, ero

IIPU3HAKU U CBOMCTBA.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUIOB M X DJIEMEHTHI,

DopMyIUPOBATh OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

[Tapamtenorpamm, ero

IIPU3HAKU U CBOMCTBA.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUOB M X DJIEMEHTHI,

DopMyIHUPOBATH OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

YacTHble cityyau
IapajuIeorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBaJipar), X MPU3HAKU U

CBOMCTBA.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUOB M UX DJIEMEHTHI,

DopMyIHUPOBATH OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

YacTHble cityyau
[apajueorpaMMoB
(IpsAIMOYTOJILHUK, POMO,
KBaJlpar), X MPU3HAKU U

CBOMCTBA.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUIOB M UX DJIEMEHTHI,

DopMyIHUPOBATh OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIBHHKA, poMOa,




KBaJpara, Tpaneuuu,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

YacTHble cityyau
1apajuIeorpaMMoB
(IpsAIMOYTOJIHUK, POMO,
KBaJipar), X MPU3HAKU U

CBOMCTBA.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUIOB M UX DJIEMEHTHI,

DopMyIUPOBATh OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

Tpanenus.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUIOB M UX DJIEMEHTHI,

DopMyIHUPOBATh OINPEACIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

Tpanenus.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUOB M UX DJIEMEHTHI,

DopMyIUPOBATh OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJpara, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJIBHON Tpaneuuy;




PasHOOOKAsA 1

IIPSIMOYTOJIbHAS TPAIICLUU.

N3006paxkaTh 1 HAXOAUTH Ha
YepTeKax YeThIPEXYTOTbHUKA
pa3HBIX BUOB M UX DJIEMEHTHI,

DopMyIHUPOBATh OIPEICIICHUS:
napajuiesiorpamMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJpara, TpareruH,
PaBHOOOKOM Tpamenuu,
MPSIMOYTOJILHON Tpaneuuy;

10.

10

Y nBoenue MequaHbl.

JloKa3bIBaTh U UCIIOIb30BaTh
MIPU PEIICHUH 3a]a4 IPU3HAKU 1
CBOMCTBA: MapajljiesorpaMmma,
MPSIMOYTOJIbHHUKA, poMOa,
KBaJparta, TpareuuH,
PaBHOOOKOH Tpamneuuu,
MPSIMOYTOJILHON Tpaneuuy;
[IpuMeHsTh METO/ YIBOCHHS
MeJIMaHbl TPEYTOJIbHUKA,;

11.

11

IlenTpanpHas cummeTpus

Hcnonb3zoBaThk iudpoBbIe
pecypchl I UCCIEAOBAHUS
CBOWCTB M3ydaeMbIX QUTYD;

12.

12

IleHTpasibHAs CUMMETPHSI.
KonTtponpsHas pabdoTa.

Hcnonb3oBaTh iudpoBbie
pecypchl I UCCIEAOBAHUS
CBOWCTB M3ydaeMbIX QUTYD;

Pa3gen 2. TeopeMa dajeca u TEeopeMa O NPOIMOPINOHAJIIBHBIX 0TPE3KaX, l'lO)lOﬁHl)Ie TPEYIroJbHUKH

13.

1

Teopema daneca u Teopema
0 MPONOPILMOHAIBHBIX

OTpe3Kax.

IIpoBoauTe NOCTpOCHUS C
IIOMOILBIO LIUPKYJISL U IMHEHKU C
HUCIIOJIb30BAHUE TEOPEMBI
®daneca 1 TEOPEMBI O
MPONOPLIMOHAIBHBIX OTPE3KAX,
CTPOUTH YETBEPTHIN
MPONOPLHUOHAIBHBIN OTPE30K;

14.

Teopema daneca u Teopema
0 MPONOPLMOHAIBHBIX

OTpe3Kax.

IIpoBoauThs NOCTpOCHUS C
IIOMOIBIO LIUPKYJISl U IMHEHKU C
HUCIIOJIb30BAHUE TEOPEMBI
®daneca ¥ TEOPEMBI O
MPONOPLIMOHAIBHBIX OTPE3KAX,
CTPOUTH YETBEPTHIN
NPONOPLIMOHAILHBIN OTPE30K;

15.

Cpennsist TUHUS
TPEYTOJIbHUKA.

3HAKOMUTHCS C UCTOpUEH
pa3BUTHUSI FTEOMETPUH;
DOopMyJIMPOBATH OIIPEICIICHUE
CpeaHEeN JTMHUU TPEYroJIbHUKA U
IPUMEHSATH IPU PELLIEHUU
3a7a4;

16.

Tpaneuus, e€ cpeass
JIMHUSL.

DopMyJIMPOBATH OIIPEACIICHUE
CpeIHEH JIMHUU TPAIleUU U
IIPUMEHSATH IIPU PEIICHUN
3a1ad;




17.

IIponopunoHanbHbIE
OTPE3KH, IIOCTPOCHUE
YeTBEPTOTO
IIPOIIOPLIMOHAIIBHOIO
OTpe3Ka.

IIpoBoauThs NOCTpOCHUS C
IIOMOIBIO LIUPKYJISL U IMHEHKU C
HUCIIOJIb30BAHUE TEOPEMBI
®daneca 1 TEOPEMBI O
MPONOPLIMOHAIBHBIX OTPE3KAX,
CTPOUTH YETBEPTHIN
MIPONOPLMOHAIBHBIN OTPE30K;

18.

CBolicTBa LIEHTpa Macc B
TPEYTOJIbHUKE.

[IpoBOAUTE 1OKA3ATEIBCTBO
TOT'O, YTO MEIHNAHBI
TPEYroJbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE, U HAXOJUTh CBA3b
C LEHTPOM MACC, HAXOJIUTh
OTHOLIEHUE, B KOTOPOM
MEJIHaHBI JEISITCS TOUKOM nX
TEPEe CEYCHUS;

19.

[TotoOHBIE TPEYTONBHUKH.

Haxoants momoOHbIE
TPEYTOJILHUKU HA TOTOBBIX
YepTexKax ¢ yKazaHUEeM
COOTBETCTBYIOIIUX MTPU3HAKOB
noxoous;

20.

Tpu npuznaka mogoOus
TPEYTOJIbHUKOB.

Pemats 3aga4u Ha
MoA00HBIE TPEYTOJIbHUKU
c MTOMOIIIBIO
CaMOCTOSATEILHOTO
IIOCTPOCHUSL YEPTEXKEU U
HaxOXXIEHUsI TMOJOO0HBIX
TPEYTrOJbLHUKOB;
IIpoBoauts
JOKa3aTebCTBa c
HCIIOJIb30BaHUEM
MPU3HAKOB MOJI00US;

Jloka3sIBaTh TPU IIPU3HAKA
1oA00MsI TPEYTOJIbHUKOB,;

21.

Tpu npuznaka mogoous
TPEYTOJIbHUKOB.

Pemats 3aga4u Ha
MoA00HbBIE TPEYTOJIbHUKU
c MTOMOIIIBIO
CaMOCTOSATEIILHOTO
IIOCTPOCHUSL YEPTEXKEU U
HaxOXXIEHUs TMOJOOHBIX
TPEYTrOJIbHUKOB;
IIpoBoauts
JOKa3aTebCTBa c
HCIIOJIb30BaHUEM
MPU3HAKOB MOJIO0US;

Jloka3sIBaTh TPU IIPU3HAKA
1o00Hsl TPEYTOJIbHUKOB,;

22.

10

Tpu npusnaka nmoxoous
TPEYrOJIbLHUKOB.

Pemats 3aga4u Ha
oA00HbBIE TPEYTOJIbHUKU
c IIOMOIIBIO
CaMOCTOSITEIIBHOTO

IIOCTPOCHUSL YEPTEXKEU U




HaXOXXIEHUS MOMOOHBIX
TPEYTOJIbHUKOB;
[TpoBOAUTH
IOKa3aTeIbCTBA C
HUCIOIb30BaHUEM
MPU3HAKOB MOJIO0US;

Jloka3sIBaTh TPU IPU3HAKA
1oA00MsI TPEYTOJIbHUKOB,;

23.

11

[TpakTHueckoe NpUMEHEHUE

IIpuMensATH OTy4YEHHBIE
3HaHUSA [IPU PELLICHUU
FeOMETPUUECKUX U
NPAKTUYECKUX 3a/]a4;

24.

12

[TpakTHueckoe NpUMEHEHUE

IIpuMensATH ONy4YEHHBIE
3HaHUSA [IPU PELLICHUU
FeOMETPUUECKUX U
NPAKTUYECKUX 3a/]a4;

25.

13

ITpakTHueckoe NpUMEHEHUE

IIpuMensATH OTy4YEHHBIE
3HaHUSA [IPU PELLICHUU
FeOMETPUUECKUX U
NPAKTUYECKUX 3a/]a4;

26.

14

[TpakTHueckoe NpUMEHEHUE

[IpuMensATH Oy4YEHHBIE
3HaHUSA [IPU PELLICHUU
FeOMETPUUECKUX U
NPAKTUYECKUX 3a/]a4;

27.

15

[TpakTuueckoe NMpuMeHEHHE.
KonTtponesHas pabdoTa.

[IpuMensATH MONy4YEHHBIE
3HaHUsA [IPU PELLICHUU
FeOMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4;

Pazgea 3. Ilnomans. Haxoxaenue miiomaneii TpeyroJibHUKOB

Nnoao0HBIX Guryp

28. |1 [Tonsitue 06 oOmelt Teopun | OBi1aieBaTh NEPBUYHBIMU
TJTOIIA Y. MpeACTaBICHUAMHU 00 001Iei
TEOpUHU ILIOLIAIH (MEpPBI),
(hopMyupoBaTh CBONCTBA
IJIOIA/IU, BBISICHATh UX
HarJIs AHBIN CMBICI;
29. 12 DopmyJibl IS TII0IIAAN BriBoauTs hopmMyIibl mIomaan
TPEyroJIbHIKA, napajuienorpamMmma,
TpEyTOoJbHUKA, TPAICIU 1
napajjenorpaMmma peyro » Tpatiell 3
(hbopMyBI TTOIIAAN
NpAMOYTOJIBHHKA (KBaapaTa);
30. |3 dopmyisl Ui MI0AAN BriBoauTh (hOpMyIIBI IIJIOIIATN

TPEYTOJIbHUKA,

napaiesorpamMma

napajuienorpamMmma,
TpEyTOJbHUKA, TPAICIINH U3
(hbopMymIBI TTOIIATN
NpAMOYTOJIbHHKA (KBaapaTa);

U MHOI0yro/ibHbIX ¢puryp. ILiomanu




31. |4 OTtHowenue niuomanen BriBoauTh (hOpMyIIBI IITOIIATN
TPEYrOIbHUKOB ¢ 00IM | BBITYKIIONO YETBIPEXYTONbHIKA
. q MaroHajau u
OCHOBAHMEM HJIM 00MIei €pes AMaro YTOTL MEKIY
. HUMH,
BBICOTOH.
32. |5 Boruncnenue minomaaei Haxonuts miomanu puryp,
CIIOXKHBIX BHUTYp depe3 n300paXKEHHBIX HA KIIETYATOM
Mare, MCIOJIb30BaTh
pa30ueHne Ha YacTH U Gymare, ucnons30
pa3OueHne Ha YaCcTU U
HUE.
AOCTPOCHHC TIOCTPOCHUE;
33. |6 Boruncnenue minomaaei Haxonuts miomanu puryp,
CIIOXKHBIX BHUTYp depe3 n300paXEHHBIX HA KIIETYATOM
Mare, MCIOJIb30BaTh
pa30ueHue Ha YacTH U Gymare, ucnons30
pa3OueHne Ha YaCcTH U
JOCTPOCHUE. ITOCTPOCHIE:;
34. |7 [Tnomanu ¢puryp Ha Haxoauts miomanu guryp,
KIJIeTYaTol Gymare. M300paKEHHBIX Ha KIETYATON
Oymare, UCIIOJIb30BaTh
pa3OueHne Ha YacTU U
TIOCTPOCHUE;
Pa36upars npumepsl
HCTIOJIb30BAHUSI
BCIIOMOTATEJIbHOM TUTOIIAAN TSI
pEIICHHSI TeOMETPUIECKIX
3a7a4;

35. |8 [Tnomaau mogo6HbIX ¢puryp.| Haxonuts momaay mogo0HbIX
uryp;

36. |9 Brruncnenue rmomaen. Bpraucsars miomanu
Pa3IMYHBIX MHOTOYTOJIBHBIX
uryp;

37. 110 Brruncnenue rmomaen. Boraucasars miomanu
Pa3IMYHBIX MHOTOYTOJIBHBIX
uryp;

38. |11 3ajauu ¢ NPaKTUYECKUM Penrtate 3aga4n Ha riomanb ¢

COIePKAHHEM. MPAKTUUECKUM CO JeprKaHUEM;

39. 112 3aja4uu ¢ NPaKTUYECKUM Penrtate 3aga4n Ha rmioimanb ¢

COJICpKaHHEM.

OPAKTHYCCKUM CO ACPIKAHUCM;,




40.
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Pemenue 3a1au ¢ HOMOIIBIO
METO/Ja BCIIOMOTaTEILHOMN

Iomanu

Pa36upars npumepsl
HCIIOIb30BaHUS
BCIIOMOI'aTeIbHOM IUIOMIAIU
TUIS1 PEILICHHS] TEOMETPUUECKUX
3a1ay;

Haxonuts miomanu nogoOHbIX
uryp;

Brraucnsate miiomaan
Pa3IUYHBIX MHOTOYTOJIBHBIX
¢uryp; Pemars 3agaun Ha
IJIOIIAb C MPAKTUYECKUM CO
Jep KaHUEM;

41.
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Pemenune 3aga4 ¢ TOMOIILIO
METO/JIa BCIIOMOTaTeILHOM
momaau. KonrposbHas
pabora.

Pa36upars npumepsl
HCIIOb30BaHUS
BCIIOMOI'aTeIbHOM IUIOMIAIN
TUISL PEILICHHS] TEOMETPUUECKUX
3a1ay;

Haxonuts miiomanu nogoOHbIX
uryp;

Brraucnsate miiomanan
Pa3IUYHBIX MHOTOYTOJIBHBIX
¢uryp; Pemars 3agaun Ha
IJIOIIA b C MPAKTUYECKUM CO
Nep KaHUeM;

Paznen 4. Teopema Ilngaropa u Haya1a TPUrOHOMETPHH

42. 11 Teopema Iludaropa, eé Jloka3bIBaTh TEOpEMY
JI0KA3aTebCTBO 1 IMudaropa, uconb30BaTh €€ B
MPAKTUYECKUX BBIYUCICHUSX;
MIPUMCHCHHE. p e cie ’
43. |2 Teopema Iludaropa, eé Jloka3bIBaTh TEOpEMY
JI0KA3aTebCTBO 1 IMudaropa, ucoab30BaTh €€ B
MPAKTUYECKUX BBIYHCICHUSX;
OPUMCHCHHUE. p e cie ’
44.1 3 OO6parHnas Teopema Jloka3bIBaTh TEOpEMY
[Tudaropa. IMudaropa, uconb30BaTh €€ B
MPAKTUYECKUX BBIYUCIICHHSIX;
45. | 4 O6patHas Teo pema Jloka3bIBaTh TEOpEMY
[Tudaropa. IMudaropa, ucronb30BaTh €€ B
MPAKTUYECKUX BBIYUCIICHHSIX;
46. | 5 Onpenenenue DopMyIUpOBaTh OIMPEIEIICHUS
TPUTOHOMETPUYECKUX TPUTOHOMCTPUYCCKUX (I)YHKL[I/Iﬁ
(yHKIWI 0CTPOTO yIIA, OCTpPOrO yIJia, IPOBEPATH UX
TPUTOHOMETPUUECKUE KOPPCKTHOCTD,

COOTHOLICHUS B ITPAMO

YTOJILHOM TPEYTOJIbHUKE.

BBIBOIUTE TPUTOHOMETPUYECKUE
COOTHOILIEHUS B IIPSIMOYT'OJIbHOM|
TPEYTOJILHUKE;

HccnenoBarbh COOTHOLICHUS
MEXK1y CTOpPOHaMU B
NPSMOYTOJIBHBIX
TPEyroJIbHUKax ¢ yriiamu B 45°




n 45°; 30° u 60°;

47. |6 Onpenenenue DopMyIUpOBaTh OIMPEIEIICHUS
TPUTOHOMETPUYECKUX TPUTOHOMCTPUYCCKUX (I)YHKL[I/Iﬁ
dyHKuHIT 0cTporo yria, OCTPOTO yIJIa, TPOBEPSATH UX
TPUTOHOMETPUUYECKUE KOPPCKTHOCTD,
BBIBOIUTH TPUTOHOMETPUUECKU

COOTHOILIEHUS B IPSIMO o PUTOHOMCTPHHCCKHG
COOTHOIICHHS B IPSIMOYTOJILHOM

YTOJILHOM TPEYTOJIbHUKE.
TPEyTOIbHUKE;
HccnenoBarh COOTHOLICHUS
MEXy CTOPOHAMH B
MPSIMOYTOJIBHBIX
TPEyroJIbHUKax C yriamu B 45°
n 45°; 30° u 60°;

48. |7 OcHoBHOE Hcnons3oBaTh hopmMyIibl

TPUTOHOMETPHYECK

TOXIECTBO. PUTOHOMCETPHHICCKOE
TOXJIECTBO JUIsI HAXOXK/ICHUS
COOTHOLICHUN MEXKIY
TPUTOHOMETPUYECKUMHU
(PYHKIUSMHU Pa3IMYHBIX OCTPBIX
YTJIOB,;

49. |8 OcHoBHOE Hcnonp3oBaTh (hopmMyIibl

TPUTOHOMETPHYECK

TOXIECTBO. PUTOHOMCETPHHICCKOE
TOXJIECTBO JUIsI HAXOXK/ICHUS
COOTHOLICHUN MEXKIY
TPUTOHOMETPUYECKUMHU
(PYHKIUSMHU Pa3IUYHBIX OCTPBIX
YTJIOB,;

50. |9 CooTHOIIEHUS MEXIY Hcnonp3oBaTh hopmMyIibl
CTOpPOHaMH B OpUBCACHUA 1 OCHOBHOC
IPSIMOYTOJIbHBIX TPUTOHOMETPHYECKOE
TPeyroMbHHEKAX ¢ yriamu | TORACCTBO JUI HAXOKICHUS

COOTHOILICHUN MEX,
45° 1 45° 30° 1 60° Y

TPUTOHOMETPUYECKUMHU
(PYHKIHUSMHU Pa3IUYHBIX OCTPBIX
YTJIOB;
[IpuMeHSTh TOTy4YeHHBIE
3HAHUS ¥ YMEHHUS [IPU PEIICHUN
MPAKTUYECKUX 3a]1a4;

51. |10 | CooTHoUIEHUS MEXTY Hcnonp3oBaTh hopmMyIibl

CTOpPOHaMU B
IIPSMOYTOJIBHBIX
TpeyrojabHUKAaxX C yriamMu B
45°wu 45°; 30° n 60°

MPUBEJIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE
TOXIOCCTBO IJISI HAXOXKACHMA
COOTHOLICHUN MEXKIY




TPUTOHOMETPUYECKUMU
(PYHKIUSMHU Pa3IUYHBIX OCTPBIX
YIJIOB;

[IpuMensATH Oy4YEHHBIE

3HAaHUA U YMEHUs [IPU PEILICHUN
NPAKTUYECKUX 3a/]a4;

Pa3pen 5. Yribl B OKpykHOCTH. BiMcaHHbIe M ONIMCAHHBbIE YeThIpexyroJbHuku. KacareabHble k
okpy:kHOocTH. Kacanmne oKpy>KHOCTH.

52,1 Bnucannsie u nenrpansabsie| PopMyJIMpOBaTh OCHOBHBIE
YIJIBI, YOI MKy OIIPEIIEIICHHUS, CBA3AHHBIC C
yIjlamMu B Kpyre (BIMCaHHBIN

KacaTeJIbHOU U XOPJOM. .
yroJi, HEHTPaJIbHBIN yron);

53.12 Bnucannsie u nenrpansabie| PopMyJIMpOBaTh OCHOBHBIE
YIJIBI, YOI MKy OIIPEIICIICHHUS, CB3AHHBIC C
yIjlamMu B Kpyre (BIMCaHHBIN

KacaTeJIbHOU U XOPJOM. .
yroJi, HEHTPaJbHBIN yron);

54. 13 Bnucannsie u nenrpansabsie| PopMyJIMpOBaTh OCHOBHBIE
YIJIBI, YTOM MEKIY OIIPEIIEIICHHUS, CBA3AHHBIC C
yIjlamMu B Kpyre (BIMCaHHBIN

KacaTeJIbHOU U XOPJOM. .
yroJi, HEHTPaJbHBIN yron);

55. |4 YTubl MEK Ly XOpAAMU U HaxonuTs BIIMCAaHHBIE YTJIBL,
CEKYILIUMH. OIIUPAIOIIUECS HA OHY AYTY,
BBIYUCJIIATH YTJIBI C IOMOILBIO
TEOPEMBI O BIIUCAHHBIX yIJIaX,
TEOPEMBI O BIIUCAHHOM
YETBIPEXYT OJIbHUKE, TEOPEMBI O
LICHTPAJIbHOM YTIIE;

56. |5 Bnucannsie u onucannpie | POpMyJIMpPOBaTHL OCHOBHBIE
quHpéxyro JILHUKH, UX ONpPCaCIICHUs, CBA3aHHBIC C
IIPU3HAKU U CBOICTBA. YIJIaMu B KpYTe (BITHCAHHBIH

yroJi, LeHTpaabHbIN yIroiu);

HaxonuTs BIIMCAaHHBIE YTJIBL,
OIIUPAIOIIUECS HA OHY AYTY,
BBIYUCJIIATH YTJIBI C IOMOILBIO
TEOPEMBI O BIIUCAHHBIX yIJIaX,
TEOPEMBI O BIIUCAHHOM
YETBIPEXYT OJIBHUKE, TEOPEMBI O
LICHTPAJIbHOM YTIIE;

57. 16 Bnucannbie u onucannpie | POpMyJIMpPOBAaTHL OCHOBHBIE
quHpéxyro JILHUKH, UX ONpPCaCIICHUs, CBA3aHHBIC C
IIPU3HAKU U CBOICTBA. YIJIaMu B KpYTe (BITHCAHHBIH

yroJi, LeHTpaabHbIN yIroiu);

HaxonuTs BIIMCaHHBIC YTJIBL,
OIIUPAIOIIUECS HA OHY AYTY,
BBIYUCJIIATH YTJIBI C IOMOILBIO
TEOPEMBI O BIIUCAHHBIX yIJIaX,
TEOPEMBI O BIIUCAHHOM
YETBIPEXYT OJIBHUKE, TEOPEMBI O
LICHTPAJIbHOM YTIIE;




38.

IIpuMeHeHue 3TUX CBOMCTB
IIPU PELICHUH

rCOMCTPHUUICCKUX 3aaa4.

WccnenoBarhb, B TOM YHCIIE C
MTOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMUCAHHbBIC U OMKMCAHHBIE
YETBIPEXYTOJIbHUKU, BEIBOJIUTH
HUX CBOMCTBA U IIPU3HAKHU;

Hcnonp30BaTs 3TU CBOMCTBA U
MPU3HAKU OPU PEIICHUH 3a/1a4;

59.

IIpuMeHeHue 3TUX CBOMCTB
IIPU PELLICHUH

rCOMCTPHUUICCKUX 3aaa4.

WccnenoBathk, B TOM YHUCIIE C
MTOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMUCAHHbBIC U OMKMCAHHBIE
YETBIPEXYT OJIbHUKU, BEIBOJUTH
HUX CBOMCTBA U IIPU3HAKHU;

Hcnonp30BaTs 3TU CBOUCTBA U
MPU3HAKU OPU PEIICHUH 3a/1a4;

60.

IIpuMeHeHue 3TUX CBOMCTB
IIPU PELICHUH

rCOMCTPHUUICCKUX 3aaa4.

WccnenoBarhb, B TOM YHCIIE C
MTOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMUCAHHbBIE U OMKMCAHHBIE
YeTBIPEXYTOJIbHUKU, BEIBOJIUTH
HUX CBOMCTBA U IIPU3HAKHU;

Hcnonp30BaTs 3TU CBOMCTBA U
MPU3HAKU OIPU PEIICHUHN 3a/1a4;

6l.

B3aumHuoe
pacnoJsoKeHue
JIBYX OKPYKHOCTEH.

WccnenoBarhb, B TOM YHCIIE C
MMOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMUCAHHbBIC U OMKMCAHHBIE
YETBIPEXYTOJIbHUKU, BEIBOJIUTH
HUX CBOMCTBA U IIPU3HAKHU;

Hcnonp30BaTs 3TU CBOMCTBA U
MPU3HAKU OPU PEIICHUH 3a/1a4;

62.

B3aumHuoe
pacnoJsoKeHue
JBYX OKPYKHOCTEH.

WccnenoBarhb, B TOM YHCIIE C
MTOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMUCAHHbBIC U OMKMCAHHBIE
YETBIPEXYTOJIbHUKU, BEIBOJIUTH
HUX CBOMCTBA U IIPU3HAKHU;

Hcnonp30BaTs 3TU CBOUCTBA U
MPU3HAKU OPU PEIICHUH 3a/1a4;

63.
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Kacanue okpyXxHOCTEM.

WccnenoBarhb, B TOM YHCIIE C
MTOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMCAHHbBIC U OMKMCAHHBIE
YETBIPEXYTOJIbHUKU, BEIBOJIUTH
HUX CBOMCTBA U IIPU3HAKHU;

HNcnonp30BaTh 3TU CBOMCTBA U
MPU3HAKU OPU PEIICHUHN 3a/1a4;

64.

Kacanue
OKPY>KHOCTEH.
KoHnTponsHas
pabota

WccnenoBarhb, B TOM YHCIIE C
MTOMOIIBIO ITU(PPOBBIX PECYPCOB,
BIIMUCAHHbBIC U OMKMCAHHBIE
YETBIPEXYTOJIbHUKU, BEIBOJUTH
HUX CBOMCTBA U IIPU3HAKHU;

Hcnonp30BaTh 3TU CBOMCTBA U
MPU3HAKU OPU PEIICHUHN 3a/1a4;




Paznen 6. IloBTOpeHue, 000011eHHE 3HAHUIA.

65.

[ToBTOpeHue OCHOBHBIX
MMOHATUI u METOIOB
KypcoB 7 M 8§ KIaccos,
00001IeHNE 3HAHUIA.

Pemrate 3a1aun Ha mOBTOpEHME,
WUTIOCTPUPYIOLIHUE CBSA3HU
MEXY pa3JINYHBIMHU YACTIMH

Kypca;

66.

[ToBTOpeHue OCHOBHBIX
MMOHATUI u METOIOB
KypcoB 7 M 8§ KIaccos,
00001IeHNE 3HAHUIA.

Pemrate 3a1aun Ha moBTOpPEHME,
WUTIOCTPUPYIOLLIHUE CBSA3HU
MEXY pa3JINYHbIMHU YACTIMH

Kypca;

67

[ToBTOpeHue OCHOBHBIX
MOHSTUI u METOI0B
KypcoB 7 u 8 KIaccoB,
000011eHNE 3HAHUI

Pemrate 3a1aun Ha moBTOpPEHME,
WUTIOCTPUPYIOLHUE CBSA3HU
MEXY pa3JINYHbIMHU YACTIMH

Kypca;

68

[ToBTOpeHue OCHOBHBIX
MOHSTUI u METOI0B
KypcoB 7 U 8 KIaccos,
000011eHNE 3HAHUI

Pemrate 3a1aun Ha moBTOpPEHME,
WUTIOCTPUPYIOLHUE CBSA3HU
MEXY pa3JIUYHbIMHU YACTIMH

Kypca;
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