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HOACHUTEJIBHAA 3AIINCKA

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUSA"

Pabouas nporpamma no yuebnomy kypcy "I'eomerpus” mis oOyuaromuxcs 9 kiaccoB paspaborana Ha
ocHoBe denepanbHOrO TOCYAaPCTBEHHOT0 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOTO 001Iero oopas3oBa-
HUS ¢ YYETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TIPEIBSBIISIEMBIX K MATEMaTHICCKOMY 00pa3oBa-
HUIO, ¥ TPAAUIUN POCCHIICKOTO 00pa30BaHMs, KOTOPbIE 00ECTICYUBAIOT OBJIAJICHUE KIFOUEBBIMHA KOMIIE-
TEHIMSIMH, COCTaBIISIOIIMMHU OCHOBY JJISl HEMPEPHIBHOI'O OOpa30BaHMS M CaMOPA3BUTHA, a TAKXKE Iie-
JIOCTHOCTH OOIEKYIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHUS oOydarommuxcs. B mporpam-
Me y4YTeHBl WJCH W TOJIoKeHUs KOoHIemmu pa3BUTUs MaTeMaTu4eckoro oOpasoBanus B Poccuiickoit
Oenepanun. B amoxy mudpoBoii TpanchopMaiuu Bcex chep 4eIOBEUSCKON A TSIIBHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOl MaTeMaTUYeCKOW IMOJTOTOBKH. YK€ B
IKOJIE MaTeMaTHKa CIYXKHUT OMOPHBIM TPEJAMETOM ISl M3YYEHHs] CMEXKHBIX TUCIUILUINH, a MOCTe KO-
JIBl peasibHON HEOOXOIMMOCTBbIO CTAHOBUTCSI HENPEPhIBHOE 00pa3oBaHUE, YTO TpPeOyeT MOJIHOIIEHHON
6a30B0i1 0011€00pa30BaTEILHON MTOJATOTOBKHY, B TOM YHCIIE U MATEMATHYECKOM.

OT0 00yCIOBJIEHO TEM, YTO B HAIllM JTHU PACTET YMCIO MPOQECCHil, CBSI3aHHBIX C HENOCPEACTBEHHBIM
MpUMEHEHHEM MaTeMaTUKHU: U B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00JIacTsX, U Ja-
e B TYMaHUTapHBIX cepax. TakuM oOpa3oM, KpyT IIKOJBLHUKOB, JUISI KOTOPHIX MAaTeMaTHKa MOXET
CTaTh 3HAYUMBIM TIPEMETOM, PACHIHPSIETCS.

[IpakTryeckas MoJie3HOCTh MaTeMaTUKH OOYyCIIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCS (pyHAaMeH-
TaJbHBIC CTPYKTYPHI HAIIIETO MHUpPaA: MPOCTPAHCTBEHHBIC (POPMBI U KOJIMYECTBEHHBIC OTHOIICHHSI OT TIPO-
CTEUIINX, YCBAaUBACMBIX B HETMOCPEICTBEHHOM OIBITE, JO JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX IS
Pa3BUTUS HAYYHBIX M MPUKIATHBIX UAeH. be3 KOHKpeTHBIX MaTeMaTUYeCKUX 3HAHUHN 3aTPYTHEHO MMOHU-
MaHue MPUHIIMIIOB yCTPOMCTBA U MCIOJIBb30BAHUSI COBPEMEHHONW TEXHHMKH, BOCTIPHUSATHE M MHTEPIpETa-
IS Pa3HOOOPA3HOM COIUATBHOM, SJKOHOMUUYECKOH, MOTUTHIYECKOW nHpopMaIuu, MaaodpdexkTuBHa 10-
BCEJHEBHAs MpaKTUYecKas NesATeNbHOCTh. KakjoMy yesnoBeky B CBOEH jKM3HHU MPHUXOJUTCS BBITIOIHATH
pacuéThl U COCTABJIATH AJITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYJIbI, BIAJETh MPAKTUYECKUMH MPUE-
MaMU F€OMETPUUECKUX U3MEPEHHM U MOCTPOCHHM, YUTaTh HH(OPMALINIO, IPEACTABICHHYIO B BUE Ta0-
JUL, AUarpaMM U rpaduKoB, )KUTh B YCIOBHUSIX HEOMPEIENIEHHOCTH U TTIOHUMATh BEPOATHOCTHBIN Xapak-
Tep CIIy4alHBIX COOBITHM.

OnHOBpEMEHHO ¢ paciIupeHueM chep mpuMeHeHHs MaTeMaTHKU B COBPEMEHHOM o01iecTBe Bc€ Oolee
BA)KHBIM CTAHOBUTCSI MAaTEMaTHUYECKUI CTUIIb MBIIIJICHUS, TIPOSBISIONINIICS B ONpeleIEHHBIX YMCTBEH-
HBIX HaBbIKax. B mporecce u3yueHnss MaTeMaTUK B apceHal MPUEMOB M METOAOB MBIIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIYKIUS U JeIyKius, 0000IIeHne U KOHKpeTH3allus, aHalu3 U
CUHTE3, KilacCupUKaIus U cCUcTeMaru3anus, abctparupoBanue u ananorus. OObeKThl MaTEMaTHUYECKUX
YMO3aK/IIOUEeHUH, MpaBUJa WX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHX MOCTPOCHUH,
CHOCOOCTBYIOT BBIPaOOTKEe yMeHUs: (hOpMyIHpOBaTh, 0OOCHOBBIBATH U JIOKa3bIBATh CY>KICHHS, TEM Ca-
MBIM Pa3BUBAIOT JIOTMYECKOE MbIIUIeHHEe. Benyinas poibs MpUHAUISKUT MaTeMaTHke U B (hOpMHUpOBa-
HUU aNTOPUTMUYECKON KOMIIOHEHTHI MBIILJICHUS U BOCOIUTAHUM YMEHUH JeiCTBOBATH 110 33aJaHHBIM aJl-
rOpUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATh HOBBIE. B mporecce pemieHus 3agad —
OCHOBOIl y4eOHOU IeATeNbHOCTH Ha YPOKAaX MaTeMaTHKH — Pa3BUBAIOTCS TaKXKE TBOpUYECKas W MpPHU-
KJIaJHAst CTOPOHBI MBIIUICHUSI.

OOydeHne mMaTeMaTHKe JAaET BO3MOXXHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO, PAllMOHANBHYIO U MH-
(hopMaTUBHYIO peub, yMEHHE OTOMpaTh Hanbosiee MOAXOAIINE SI3BIKOBBIC, CUMBOIMYECKHE, Tpaduye-
CKHE CPeJICTBA JJIsl BEIPAXKEHUS CYKICHUN U HATJISITHOTO MX MPECTaBICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SBIISIETCS 00IIee 3HAKOM-
CTBO C METOJIaMH TMO3HAHUS ACHCTBUTEIHHOCTH, MPEICTABICHHE O MPEMETE U METOIaX MaTEeMaTHKH, X
OTIUYHIA OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHUS Ma-
TEMATUKHU Ui PElIeHUs] HAYYHBIX M MPUKIAAHBIX 3a/1a4. TakuMm oOpazoMm, MareMaTrudeckoe oOpa3oBa-
HUE BHOCHUT CBOM BKJIaJl B (hOpMUpOBaHHE OOIIEH KyIbTYPhI YeIOBEKA.

N3ydyenne maTeMaTHKH TakKe CIIOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO YEIOBEKa, TOHUMAHUIO Kpa-
COTHI M M3SIIECTBA MATEMaTHYECKHX PACCYKICHUN, BOCIPHUSATHIO T€OMETPUUECKUX (OPM, YCBOCHHIO
UJICH CUMMETPHH.

HEJIX U3BYYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTHKy y>Ke 3aTeM Y4YHUTh HaJI0, YTO OHA YM B MOPSIOK MPUBOJUTY, — THCAT BEIUKHNA PYCCKUI



yueHblii Muxaun BacunbeBud JIomoHOocoB. U B 3TOM COCTOUT 0/1HA U3 ABYX LieJe 00y4ueHUs FreoMeTpun
KaK COCTaBHOM YacTH MAaT€MAaTUKH B LIKOJIE. DTOM LIEJIM COOTBETCTBYET JAOKa3aTelbHas JIMHUS MPEro-
naBaHus reomerpud. Criemysi MpencTaBIeHHON paboueil mporpamme, HauyMHas C CEABMOTO Kiacca Ha
ypOKax TeoMeTpHH OOyUalOIIMKACS YUUTCS MPOBOAMUTH JOKA3aTENbHbBIE PACCYKICHUS, CTPOUTH JIOTHYE-
CKHE YMO3AaKJIIOYEHHUs, 0Ka3bIBaTh WCTUHHBIE YTBEPKICHHUS U CTPOUTh KOHTPIPUMEpPHI K JIOKHBIM,
IIPOBOJUTH PACCyXkAEHUS OT «IIPOTUBHOIO», OTJIMYATh CBOICTBA OT MPHU3HAKOB, (OPMYJIUPOBATH 00-
paTHbIE YTBEpXKACHUSA. YUEHUK, OBJIAJEBIIMM HCKYCCTBOM paccCyXJaaTh, OyAeT HNPUMEHSTb €ro U B
OKPY’KaIOIEeH KU3HMU.

Bropoii nenpro u3yuyeHuss reOMETpUM SIBJISIETCS] UCIOJb30BaHNE €€ KaK MHCTPYMEHTA IPU PELIEHUU KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]a4, BCTPEUAIOLIUXCS B peabHON KU3HU. OKOHYMBIIUNA KypC
Ir€OMETPHUH IIKOIbHUK JODKEH OBITh B COCTOSIHMM OIPENENUTh T€OMETPUUECKYIO (PUTYpY, ONUCATh CIIO-
BaMHU JAHHBIN 4epTEX UM PUCYHOK, HAMTH IUIOIMIA b 3€MEIbHOIO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUTMHY OTTOBOJIOKOHHOTO Kabensi uiau TpeOyemble pa3Mepsl rapaxka Jijisi aBTOMOOWIIA. DTOMY COOTBET-
CTBYET BTODAsl, BHIYMCIUTENIbHAS JTUHHS B U3yUYEHUU T€OMETPUH B 1IKoue. JlaHHAsi mpakTU4YecKast TUHUS
SBJIIETCS HE MEHEee BaXXKHOMU, ueM repBasi. i 3TOro y4uTento peKOMEeHyeTcsl oA0MpaTh 3a/1a4M Ipak-
TUYECKOT0 XapakTepa JIJsl pacCMaTpUBAEMbIX TE€M, YUUTh JI€TEH CTPOUTh MaTeMaTUYECKUE MOJIENU pe-
QJIbHBIX KU3HEHHBIX CUTYyallUil, IPOBOAUTH BBIYHUCIECHUS U OLIEHUBATh aJ€KBATHOCTh MOJYUYEHHOTO pe-
3ynbTara. KpaiiHe Ba)KHO MOAYEPKUBAThH CBSI3U T€OMETPHUH C IPYTUMH IIpeaIMeTaMu, MOTUBHPOBATh UC-
MI0JIb30BaTh ONpeAENCHUS] Te€OMETPUUYECKUX (UTYyp M MOHSATHH, AEMOHCTPUPOBATh MPUMEHEHHUE IOIY-
YeHHBIX YMEHUHU B (PM3HMKE U TEXHHUKE. DTH CBSA3M HauboJiee IpKko BUJIHBI B TeMax «BekTtope», « Tpuro-
HOMETPUYECKHE COOTHOIIEHU», «MeTon koopaunat» u «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo yueOHOMY IIaHy B 9 Kilacce m3ydaercsi y4eOHbIH Kypc «['eomeTpus», KOTOPBIH BKIIOYAET
CIIeyIOIe OCHOBHBIE pa3feinibl coaepxkanus: «['eomerpruyeckue ¢urypsl u ux cpoictBay, «M3mepe-
HUE TEeOMETPUYECKHX BEJIIMYMH», a Takke «JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH», «BekTopbi»,
«JIBmwxkenust mockoctn» u «lIpeodpazoBanus mogoOus». YUeOHBIN MIaH MPEAyCMaTPUBACT U3yUCHHE
reoOMETpUH Ha 0230BOM YPOBHE HCXOsI M3 68 y4eOHBIX 4acOB B YYEOHOM TOJTy.

COJAEPKAHUE YYEBHOI'O KYPCA "TEOMETPUA"

Cunyc, xocunyc, Taurerc yrioB ot 0 o 180°. OcHOBHOE TPUTOHOMETPHYECKOE TOXAecTBO. DopmyIibl
MIPUBEICHMUSL.

Pemrenne tpeyrompHukoB. TeopeMa KOCMHYCOB M T€OpeMa CUHYCOB. PenieHne nmpakTH4ecKuX 3ajad C
HCIIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nogodusi. [loqodue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 MpoU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIHMX, TEOpEMa O
KBaJpaTe KacaTeJlbHOM.

Bekrtop, nnuHa (MOAysb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, TPOTUBOMOIOKHO HAIIPABICHHbBIE BEKTO-
PBbl, KOJUITMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALIMM HaJl BeKTopamu. Pa3ioxeHue BeKTopa
[0 JBYM HEKoOJUIMHeapHbIM BekTopaMm. Koopaunatsl BekTopa. CKallipHOE NPOU3BEIAEHUE BEKTOPOB,
MIPUMEHEHHUE ISl HAaXO0XKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPJIMHATHI HA TUIOCKOCTU. Y PaBHEHUSI MIPSIMOM U OKPYKHOCTH B KOOpAMHATaX, Mepeceye-
HUE OKPY>KHOCTEU U MPSIMBIX. MEeTO1 KOOp/IMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKpY:KHOCTHU. I'pagycHas u paJuaHHas Mepa yriia, BBIUUCICHUE
JUIMH 1yT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBuKeHHs TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpHH Guryp (dnemMeHTapHble mpenctaienus ). [lapannens-
HBII niepeHoc. IloBopor.

IIJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATHI

OcBoenne yuebOHOro Kypca «l'eoMeTpus» IOMKHO oOecrednBaTh JTOCTH)KEHHE HAa YPOBHE OCHOBHOTO
o01iero oOpazoBaHus CIEAYIOMUX JTUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaToB:

JJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHS TPOTPaMMBI yUeOHOTO Kypca «I eoMeTpusy XapaKTepu3yOTCs:
IIarpunoTHYyeckoe BOCIUTAHHE:

MPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY U HACTOSAIIEMY POCCHUMCKONM MAaTEMATUKH, HEHHOCTHBIM OTHOLIE-
HHUEM K JIOCTHKECHUSM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKON MAaTEMATUYECKOM IIKOJIbI, K UCIIOIb30-



BAaHUIO 3TUX JOCTHKEHUN B IPYTUX HAyKaX W MPUKIAIHBIX cepax.

I'paxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIITOJIHCHUIO O0SI3aHHOCTEH TpaKIaHWHA M PEATH3AIMH €ro MPaB, MPEJACTABICHUEM O
MaTEeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHUH, TPOLIEIYP IPaKIaHCKO-
ro 001IecTBa (BBIOOPHI, OIMPOCHI U TIP.); TOTOBHOCTBIO K OOCYKJICHHUIO dTUYECKUX MPOOIIEM, CBI3aHHBIX C
MPAKTUYECKUM TMPUMEHCHHEM JOCTH)KCHHM HAyKH, OCO3HAHHEM BaXHOCTH MOpPab- HO-ITUYCCKUX
MIPUHIIUIIOB B JCSITEILHOCTH YIEHOTO.

TpynoBoe Bocniuranue:

YCTAaHOBKOW HA aKTHBHOE Y9YacTHE B PEHICHUH NMPAKTUYECKUX 3a7a4 MaTEMaTHICeCKON HAIIPABJICHHOCTH,
OCO3HAaHHWEM BaXHOCTH MATEMAaTHYCCKOTO OOpa3OBaHUs Ha MPOTSHKEHUW BCEH JKU3HU I yCIICITHOU
po(ecCHOHATLHOM IeATEIIFHOCTH B PA3BUTHEM HEOOXOUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM WHIUBUIYATHHONW TPACKTOPUU 00pa30BaHUS M KU3HECHHBIX TUIA-
HOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAIIBHOMY U 3CTETUYCCKOMY BOCIIPHUSATHIO MAaTEeMAaTHUYECKUX OOBEKTOB, 3ajad,
PENICHHH, pacCyKICHUH; YMEHUIO BUJICTh MATEMAaTHICCKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTAIMCH B JCSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPECTABIICHUH 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX Pa3BUTHsS YEJIOBEKa, MPUPOJLI U OOIIECTBA, MOHMMAHHEM MAaTEMaTHYeCKOW HAyKU Kak
cdepbl YeTI0BEUSCKOM IeATEIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS Pa3BUTHSI [IUBHITU3AINY;
OBJIAJICHUEM SI3bIKOM MaTEMaTHKH U MAaTEeMaTHICCKOW KyJIbTYPOU KaK CPEJCTBOM MTO3HAHKS MHpPA; OBJIa-
JCHUEM MPOCTSUIITMHU HaBBIKAMH HCCIICIOBATEIILCKOM IeATETHHOCTH.

dusnyeckoe BOCMUTAHUE, (DOPMHUPOBAHNE KYJIbTYPbI 310POBbSI H IMOLIMOHAJILHOIO 0JIAr0NoIy-
Yyus:

TOTOBHOCTHIO MMPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEcax CBOETO 3/710pPOBbsl, BECHUS 310POBOTO
o0Opa3a K13HU (3J0pOBOE MUTAHHUE, COATTAHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsipHas Qu3u-
YecKasi aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa pediekcru, MPU3HAHUEM CBOETO IpaBa Ha OUIMOKY M TaKOro e rpasa
JPYTOro 4eloBeKa.

JKO0JIOTHYECKOe BOCTIMTAHUE:

OpHeHTalllel Ha MpUMEHEHHWE MaTeMaTH4eCKUX 3HAHUN IS pellieHus 3a/1ad B 00JIaCTH COXPAHHOCTH
OKpY>Karolllel cpelibl, MIaHUPOBAHUS IMOCTYNKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUHN JIJIS OKpYKa-
IOIIEH Cpeibl;

OCO3HaHHEM TJ100abHOI0 XapaKTepa HIKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHHUs.

JInyHoOCTHBIE pe3yJbTaThl, 00ecleYNBaOIINe AJANTANUI0 O0y4YaKOUIerocsi K H3MEHSIOIMUMCH
YCJIOBHSIM COUMAJIbHOM M IPUPOJAHON Cpeabl:

— TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSAX HEONPEAETEHHOCTH, TIOBBIIICHHUIO YPOBHS CBOCH KOMITETEHT-
HOCTH 4epe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YUCIIE YMEHHUE YUYUTHCS Y APYTUX JIOACH, TpHoo-
peTaTh B COBMECTHOM JeSTeIbHOCTH HOBBIE 3HAHMUS, HABBIKM U KOMIIETEHIIMH U3 OMBITA APYTUX;

— HEeo0XO0JUMOCThI0 B (DOPMHUPOBAHMHM HOBBIX 3HAHHI, B TOM uucie (GOPMYJIUPOBATH UJIEU, TTOHATHUS,
TUMNOTE3bl 00 00BEKTaX U SIBICHUSAX, B TOM YHCJIE PaHee HE W3BECTHBIX, OCO3HABATH JIE(UIIUTHI COO-
CTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIUIO KaK BbI-
30B, TPEOYIOIINII KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUs U JeHCTBU, (OPMYyITUPOBATH
Y OIICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ybTaThl OCBOSHHS IPOrpaMMBbl YueOHOTO Kypca «['eoMeTpus» XxapakTepu3yrTcs
OBJIQ/ICHUEM VHUBEPCANIbHbIMU NO3ZHABAMENbHBIMU OCUCMEUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUG-
HBIMU OeUCMBUAMU U YHUBEPCANbHBIMU PEYAMUBHBIMU OCLICIBUIMU.

1) Vuueepcanvuvie nosnasamenwvhvle Oeiicmsusi obecneuusarom Gopmuposanue 6a306vbix KOSHU-
MUBHBIX NPOYECCO8 00YUAIOWUXCA (0CB0EHUE MEMOO08 NOZHAHUSL OKPYHCAIOWEe20 MUpa, npumeHeHue
JI02UYEeCKUX, UCCIe008aMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

basoBble jlornyeckue AeiicTBUs:

— BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHH, OT-

HOIIICHUU MEXK]y MOHSATUSMU; (OPMYIHPOBATH OMpEACIICHUS MOHITHIA; YCTAaHABIMBATH CYIIECTBEH-



HBIA MPHU3HAK KIACCU(PHUKAIMK, OCHOBAaHMS JUIsI 000OIICHNUS U CPaBHEHUs, KPUTEPUU MTPOBOIUMOTO
aHaJln3a;

— BOCIIPHHUMATh, (HOPMYyITUPOBaTh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC M OTPULIATEIb-
HbIE, €IMHIUYHBIC, YACTHBIEC U OOILKUE; YCIOBHbIC;

— BBIABIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOPEYHs B (aKTax, JaHHBIX,
HAOJIOIEHUSAX M YTBEPXKJICHHSIX; TpeIIaraTh KPUTEPUU JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTH-
BOPEUUI;

— JIeNaTh BBIBOJBI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTHBHBIX U MHIYKTHBHBIX YMO3aK/IHOUe-
HHM, YMO3aKIIFOUEHUI 110 aHAJIOTUU;

— pa3bupaTh 0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUHN (IIPSIMBIE U OT MPOTHBHOTO), IPOBOIUTH
CaMOCTOSITENIFHO HECJIOKHBIE JJOKA3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB, BBHICTpAMBATh apryMeHTa-
{110, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbBIOMpaTh croco0 pelnleHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIbKO BAPUMAHTOB PELICHUS, BHIOU-
paTh HanOoJiee MOIXOAIINN C YYETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoBble ucciienoBareabcKkue 1eicTBUs:

— HCHOJIb30BaTh BOMPOCH! KaK MCCIEA0BaTENbCKUI MHCTPYMEHT MO3HAHUS; (POPMYIHPOBATh BOIPOCHL,
¢ukcupymolye MNpoTUBOpPeUne, MpoOJIeMy, CaMOCTOSITEIbHO YCTaHAaBIMBAaTh HCKOMOE M JaHHOE,
(¢bopMHpOBaTh TUIOTE3Y, APIYMEHTHPOBATH CBOIO NMO3UIINIO, MHEHHE;

— MPOBOAMUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIOXHBIA 3KCIIEPUMEHT, HEOONbIIOE UC-
CJIEJOBaHME 110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro oOBbEKTa, 3aBUCUMOCTENH OOBEKTOB
MEXIy CO00i1;caMOCTOATENbHO (HOPMYIUPOBATH 000OIEHUST M BBIBOJBI TIO pe3yJbTaTaM MPOBEAEH-
HOTO HaOJIOJICHH s, HCCIIEI0BaHNs, OLIEHUBATh JOCTOBEPHOCTD MOTYUYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I11IeHHI;

— IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHUE MPOLIECCA, @ TAKXKE BBIIBUTATH MPEATIONO0KEHHUSI O €r0 Pa3BH-
THHU B HOBBIX YCJIOBHSX.

PabGora ¢ nundpopmanmueii:

— BBIABIIATh HEOCTATOYHOCTh M M30BITOUHOCTh MH(POPMALMHU, JAHHBIX, HEOOXOAUMBIX AJIS pELICHUs
3a/1a4H;

— BBIOMpaTh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMALIUIO pa3INYHbIX BU-
70B U ()OPM IIpEJICTABICHMUS,

— BBIOMpaTh (OpMy IpeaCcTaBICHUS MH(OPMAIMM U WUIUIIOCTPUPOBATh pEIIAEMBbIE 33Jaud CXEMaMH,
rarpaMMamu, HHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLEHMBaTh HaJI&KHOCTh MH(DOPMALUKU IO KPUTEPUSM, MIPEUIOKEHHBIM YUUTEIEM WU cPOopMyInpo-
BAHHBIM CAMOCTOATEIIBHO.

2) VHueepcanvhvle KOMMYHUKAMUGHBIE OCUCMBUs 00eCneuugaom c@hopMupo8anHOCMb COYUALL-
HbIX HABLIKOB 00YUAIOUUXCAL.

Oo0wmenne:

— BOCIIPUHUMATh U (OPMYIUPOBATh CYXkJIEHUS B COOTBETCTBUU C YCIOBUSMH U LEISIMU OOLIEHUS; sIC-
HO, TOYHO, I'PaMOTHO BBIPAKAaTh CBOK TOYKY 3PEHHUS B YCTHBIX M IIMCbMEHHBIX TEKCTax, aBaTh I10-
SICHEHHUS 110 XOJly PELICHMs 3a1a4l, KOMMEHTUPOBATh II0JyYEHHBIN PE3YJIbTAT;

— B XoJie 00CyXJIeHHs 3aJaBaTh BOINPOCHI MO CYIIECTBY 0OCYKIaeMOil TeMbl, IpOOIEeMbI, perraeMoil
3aJlauM, BBICKa3bIBaTh UJICH, HALICJIEHHBIC HA IIOMCK PELIEHUS; CONIOCTABIATh CBOU CY)KJIEHUS C CYX-
JICHUSIMU JPYTUX YYaCTHUKOB JMAJIOra, OOHAPYKUBATh PAa3IUUMe U CXOJCTBO MO3UIHI; B KOPPEKT-
HOM (hopMme pOpMyIHPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHMUS,;

— MPEICTAaBISITh PE3YJbTAThl PELIECHUS 3aJaud, DKCIEPUMEHTa, UCCIENI0BaHUs, NPOEKTA; CaMOCTOs-
TEeJBHO BBIOMPATh (hopMaT BBICTYIUIEHUS ¢ yUETOM 3aJ1ad Pe3eHTallud U 0COOEHHOCTEH ay IUTOpUH.

CorpyanuyecrBo:

— [MOHUMAaTh U HCIOJb30BATh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYAIbHOW pabOTHI MPH PELICHUH
yueOHBIX MaTeMaTHUECKUX 3a]1a4;

— MPUHUMATh 1IeJIb COBMECTHOU JIEATENbHOCTH, TNIAHUPOBATH OPraHU3alI0 COBMECTHOM paboThI, pac-
IpeaensTh BUIbI padoT, JOrOBAapUBATHCS, 00CYKIATh MPOLIECC M Pe3ysbTaT paboThl; 06001aTh MHe-
HUS HECKOJILKUX JIFOJICH;

— y4acTBOBAaTh B IPYNMOBBIX (popmax paboThl (00CykaeHUs,, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMbI U
ap.);

— BBITIOJIHATH CBOIO YaCTh PabOThI U KOOPIAUHUPOBATH CBOU JICHCTBHS C IPYTMMU YJICHAMHU KOMaH/Ibl;



— OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM y4aCT-
HHUKaMH B3aUMOJICHCTBUS.
3) Vnueepcanvuvie pecynamugnsie oelicmsus obecneuusaiom opmuposanue cMoiCi08blX YCMAHO-
80K U HCUSHEHHBIX HABbIK08 nuuHocmu. CaMoopraHu3aLus:
CaMOCTOSITENIFHO COCTABJIATH IIAH, AJITOPUTM pEIIeHUs 3a1auu (WM ero 4acTh), BEIOMpATh Cocod pe-
[ICHUS C YYETOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEK-
TUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOH MH(OPMAIIHH.
CaMOKOHTPOJIb:

— BIJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MPOIEcca U Pe3ysibTaTa pelieHus] MaTeMaTHye-
CKOH 3aJa4Hu;

— TIPEABHJETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 33]a4d, BHOCUTh KOPPEKTHBHI B
JeATeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIIEHWBATh COOTBETCTBUE pE3yJIbTaTa JESATEIbHOCTH IMOCTABJICHHOW IENU M YCIOBHSIM, OOBSICHATH
MPUYMHBI JOCTKEHHS WM HEJOCTIDKEHHS 11T, HAXOIUTh OMIHOKY, 1aBaTh OIEHKY MPHOOPETEHHO-
MY OTIBITY.

NPEIMETHBIE PE3YJIbTATBI
OcBoenue yuebHoro kypca «I'eomeTpus» Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHus JOJKHO oOecrie-
YUBATh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB:

— 3HaTh TPUTOHOMETPUYECKHE (QYHKIIUU OCTPHIX YIIIOB, HAXOIUTH C X IIOMOIIBIO Pa3IMIHBIC AIIEMEH-
THI IPSIMOYTOJIFHOT'O TPEYTOJIbHUKA («PEIICHNE PSIMOYTOIBHBIX TPEYTOJIbHUKOBY ). HaxoauTs (¢ mo-
MOIIBIO KATBKYJISITOPA) [UTMHBI U YTIIBI JUTs1 HETAOIMYHBIX 3HAUCHHH.

— Tlonp3oBatecsi (popMynaMu TPHUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIIECTBOM JUIS
HAXOXKJICHUS COOTHOIICHUH MEXTy TPUTOHOMETPHYECKIMH BEJTHUYNHAMH.

— Hcnonp30BaTh TEOpEMBI CHHYCOB U KOCHHYCOB JJISl HAXOXKICHUS Pa3IMYHBIX JIEMEHTOB TPEYTroilb-
HUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPHU PELICHUH T€OMETPUUYECKHX 3a/1a4.

— Bnaners norsTHSAMH TTpeoOpa30BaHMs OO0, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (HUTYD.

— Ilonb30Barbes cBOMCTBAaMHU MOAOOMS MPOU3BOJIBHBIX (PUIYp, YMETh BBIYMCIATH AJIMHBI M HAXOIUTh
yrasl y no1o0HbIX (uryp. IlpuMensTs cBoiicTBa M0100US B IPAKTUYECKUX 3a/a4ax.

— YMeTh NPUBOJUTH IPUMEPHI T0100HBIX (PUTYP B OKpPYIKAIOIIEM MHpE.

— Ilonb30BaTbCcs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUM OTPE3KOB CEKYILHUX, O
KBaJ[paTe KacaTeJbHOM.

— Ilonb30BaTbCcsl BEKTOpaMH, MOHUMATh UX F€OMETPHUUECKUN U (U3NYECKUH CMBICI, IPUMEHATh UX B
peLIeHNH FeOMETPUYECKUX U GU3NUECKUX 3a1au.

— IlpuMeHsTh CKaJIIpHOE IPOU3BECHNE BEKTOPOB ISl HAX0XKICHHSI JUIMH U YIJIOB.

— Ilonb30BaThCsi METOJOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHATh €ro B PELICHUU F€OMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

— Bunagets NOHATHAMYU NPAaBUIBHOTO MHOTOYTOJIbHUKA, JIJIMHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH
U paZiMaHHON MEpHI yria, yMETh BBIYUCIATH IUIOIIAAb Kpyra U €ro 4acTew.

— IlpuMeHsTh NOJdy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

— Haxoauts ocu (WK LEHTPbl) CUMMETPUU (UTYp, IPUMEHATh ABMKEHMS IJIOCKOCTU B IPOCTEHINX
cllyyasx.

— IlpuMeHsTh MoJlyuyeHHbIE 3HAaHUs Ha MPAKTHUKE — CTPOUTh MaTeMaTHYeCKHe MOJENM Ul 3ajadpe-
aJIbHOM HM3HHU U MPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C IPUMEHEHUEM MOA00US U TPUTOHO-
METPHUYECKUX (PYHKIHH (TOIB3YSCh, TIe HEOOXOMMMO, KATBKYISTOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

Neo HauMeHoBaHUe pas3iesioB U TEM IIPOrPAMMBI KonunuectBo yacoB | [lara Busl 1esTensHOCTH Bupl, popmbl
wm BCETO [KOHTP. [[IPAKT KOHTPOJIA
pab. [paO.
[ToBTOpEeHME MaTepuana , mpoieHHOro B 7-8 Kiacce. 4 1
KonTponbHas padpra « BBOIHBINM KOHTPOJIbY
Tpuronomerpus. TeopeMbl KOCHHYCOB H CHHYCOB. Pelienue TpeyroJibHUKOB. 16 yacos
1.1. |OnpexeleHne TPUOHOMETPHIECKUX (YHKIHHA YITIOB OT 2 -DopMynupoBaTh OIIPENEIEHUS TPUTOHOMETpUYE- Y CTHBIN onpoc
0° 10 180° CKUX (DYHKIUH TYIBIX U IPSIMBIX YTJIOB.;
1.2. |[KOCHHYC M CHHYC IPSIMOTO M TYIIOTO yIJia 2 -BeIBOIUTE TEOpEMY KOCUHYCOB U TeopeMy CHHYCOB[[IncbMeHHBII OIpoc
(C paMycoM OIMCAHHOM OKPYKHOCTH). ;
1.3. [Teopema kocunyco. (OG06mEHHAs), TEOPeMa CHHYCOB |2 -BBIBOJIMTHL TEOPEMY KOCHHYCOB M T€OPEMY CUHYCOB{TecTUpoBaHue
(Cc pazMyCcoM ONTMCAHHON OKPYKHOCTH). (C paycoM OIHCAHHOI OKPYKHOCTH).;
1.4. |HaxoskieHHe TMH CTOPOH U BETMUMH YITIOB TPEYTOib- |2 -Pewars TpeyronbHuKy.; Ornpoc 1o
— Pemath NpakTUYECKUE 3a[aud, CBOJISIIMECS KUHIUBULYAIbHBIM
HAXOXK/ICHHUIO PA3IUYHBIX BJIEMEHTOB TPEYTOJNBHHU-KAPTOCKAM
Kax.;
1.5. |PopMyIia IIOWAM TPEYTONBHUKA Yepe3 ABE CTOPOHBI 1 2 -OopMyIupOBaTh ONPEACIICHUSI TPUTOHOMETpUYE- |Y CTHBIN OIPOC
O MK Ty HITMI CKUX (DYHKIMH TYIBIX U IPSIMBIX YTJIOB.;
-BBIBOJIUTE TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
(C pammycoM ONMCaHHOMW OKPY>KHOCTH).;
1.6. |DopMysa MIoOmAIH YeTHPEXYTOMBHIKA Yepes ero aua- |2 -Pemars, Tpeyrombauk.; [lcoMenHbIH Ompoc
FOHATIH 1 YrOJ MEYKTy HIMHU Pemmarh npakTHYECKHE 3aa9H, CBO/ISIINECS
K HAXOXKICHHIO PA3IHYHBIX DIEMEHTOB TPEYrolib-
HUKAX.;
1.7. [[IpakTHyeckoe MpUMEHEHHE JOKA3aHHBIX TeopeM. Kon- 4 1 -Pewath mpakTHdecKue 3a1a4un, CBOAAIMECS Tectupoanue
rponsHas pabota « TpuzoHOMempUn» K HAaXOXKICHHIO PA3IUYHBIX DIEMEHTOB TPEYrolib-
HUKAX.;
HToro mo pazaeny 16
2.1. [[loHsTHE O MPEOOPA3OBAHUY T1O100US 2 -OcBanBathb IIOHATHE npeoOpasoBaHusY CTHBIH onpoc
[10100MS;
2.2.  |COOTBETCTBEHHBIE 2IEMEHTHI OJOOHBIX HUTYD. 2 -MccnienioBate OTHOMLICHHE JTMHEHHBIX S1eMeH-[IHCEMEHHBIH onpoc
TOB (pUTyp NpH NpeoOpa30BaHUU MOAOOHUS.;
-HaxoauTte mpuMepbl mo00Msl B OKpY KakOIIeH
NeliCTBUTENILHOCTH.
2.3. [Teopema 0 POM3BECHUN OTPE3KOB XOPJI, TEOPEMa 0 |3 -BriBouThs MeTpHYECKHE COOTHOIMICHMS Mex 1y [TecTnposanue

IMIPOU3BCACHNU OTPC3KOB CCKYIIHUX, TCOpEMaA O KBaJpa-

OTPE3KaMU XOpJd, CCKYIIUX U KaCATCIIbHBIX C UC-




Te KacaTCJIbHOM.

MOJIb30BaHUEM BIIMCAHHBIX YTJIOB U MOJAO0OHBIX
TpeyroibHUKOB. OcBauBaTh MOHATHE IPEOOPa30-
BaHM [10100MS. ;

-HccnenoBats OTHOIIEGHHE JIMHEWHBIX AJIEMEH-
TOB (pUTYp MPH NTPeoOpPa30BaHNUU TTOAOOHUS. ;

-BeIBOIMTH METpUYECKHE COOTHOIIECHHUS MEKTY
O0Tpe3KaMH XOpJI, CEKYIIMX M KacaTeIbHBIX C HC-
MOJIb30BAaHUEM BIUCAHHBIX YIJIOB M TOAOOHBIX
TPEYTOJILHUKOB.

Pemate reomerpuveckue 3amaud W 3a/aud U3
peaTbHON JKU3HU C HCIIOJB30BAaHHEM MOJOOHBIX
TPEYTOJILHUKOB.

2.4. [[IpuMeHeHue B peleHHN TeOMETPHYECKHIX 3aa4. KoH- 3 -Pemats reomerpudeckue 3a1auu U 3a1a4i U3 [Onpoc 1o KapTouKam
TposibHas pabota «IIpeobpazosanue nodoodus. [PEATHHOM JKU3HU C UCTIOIb30BAaHUEM TI0TI00HBIX
Mempuueckue cOOmHOUIEHUA 8 OKPYHCHOCHIU) TPCYTOJIbHUKOB.
HUToro mo pazaeny 10
3.1. |OmnpejeiieHre BEKTOPOB, CIIOKEHUE U PA3HOCTb BEKTO- |3 -Mcnonp30BaTh BEKTOPHI Kak HampaBiIeHHBIEY CTHBIH OIIpoc
POB, YMHOXKEHHUC BEKTOpa HA 1UCIIO. OTpPE3KH, HCCIIeI0BaTh TeOMETpUYEecKuil (Iepe-
MeleHrne) U Pu3ndecKkuii (Cruja) CMBICTBI BEKTO-
[POB.;
3.2. |Pu3nuecKuii U reOMETPUUECKHUI CMBICI BEKTOPOB. 1 -Mcnonb30BaTh BEKTOPHl Kak HampaBiieHHbIC[ [MCEMEHHBIH onpoc
OTpPE3KH, HCCIeIoBaTh TeOMETpUYecKuil (Iepe-
MeleHrne) U GU3NIECKHi (Crjla) CMBICIBI BEKTO-
[POB.;
-3HaTh OMNpPENEICHUS] CYMMbI U Pa3HOCTU BEK-
TOPOB, YMHOXEHHUs BEKTOpa Ha YMCIIO, UCCIENO-
BaTh T'€OMETPUYECKUI M (DU3HUECKUN CMBICIBI
PTHX OmNepaluil.;
3.3. [PasnoxeHue BEKTOpPa IO ABYM HEKOJUIMHEAPHBIM BEKTO- [2 -PemmaTe reoMeTpuuecKue 3aiadd ¢ MCIONb30-{TecTupoBanne
pam. BAHHEM BEKTOPOB.;
3.4. |KoopauHatel BeKTOpa 2 -PackiasipiBaTh Ha BEKTOpA. Ormpoc
3.5. |CkamsipHOE MpOU3BE/ICHHE BEKTOPOB, €ro npuMeHenue |1 -Haxomuts ckanspHoe Mpou3BeIeHHe BEKTOPOB, Y CTHBII Ompoc
U1s1 HAXOXKJCHUS! JUIMH M YIJIOB. ero NpuMeHEHHE Il HaX0XKJICHHUS JUTHH U YIJIOB.
3.6. |Pemienue 33124 ¢ TIOMOIIBIO BEKTOPOB 1 - PemaThb 3a7a4u ¢ MOMOIIBIO BEKTOPOB. [TrchbMEHHBII OIPOC
3.7. |[I[puMeHeHHE BEKTOPOB ISl peLIeHHs 3a/1a4 KuHemaTh- (1 -IIpuMeHsTh BEKTOPBI IS pEIlieHHs 3a7a4 KuHe- [[ecTupoBaHue
KU ¥ MEXaHHKH MAaTHKH M MEXaHHKH
3.8  |Kourponbuas pabora « Bexkmopur»




M Toro mo pasneiy:

12

4.1. |lexapToOBBI KOOPJAMHATHI TOYEK HA TNIOCKOCTH. 1 -OcBauBaTh MOHATHE MPSMOYTOJIHLHOM CUCTEMBI|Y CTHBIA OIPOC
KOOPAMHAT, JEKAPTOBBIX KOOPJIAMHAT TOYKH. ;
4.2.  |[YpaBHenue npsmoit 1 -BriBoiUTh ypaBHEHHE NMPSMON U OKPYKHOCTH. ;[ [HCBMEHHBII Onpoc
4.3.  |YrioBoii ko3 GUIIMEHT, TAHT'CHC YIJjla HAKJIOHa, mapai- |1 -Bb1aensaTe moaHbIA KBagpaT Ui HaXOxJeHus |l ecTupoBanue
JICILHBIC U IEPIICHINKYISIPHBIC TPSIMBIC LIEHTpa U paauyca OKPYXXHOCTHU II0 €€ ypaBHe-
HUIO.
4.4, |YpaBHEHHE OKPYKHOCTH. 1 -BbIBOIMTH ypaBHEHUE OKPYKHOCTH. Orpoc 1o KapToukam
4.5. |HaxoxaeHne KoOpIWHAT TOUEK MepecedeHus OKpykHo- |1 -Pemrats 3aaum Ha HAXOXKJEHUE TOUYEK mepece-|Y CTHBIA Onpoc
CTH M NIPAMOH UEHUS NMPSAMBIX U OKPYKHOCTEN C IOMOIIBIO Me-
TOJa KOOPAWHAT.;
4.6. |MeToa KOOpAUHAT MPH PEIICHUH T'€OMETpUYeCKux 3a- |1 -Pemate 3amaun Ha HaXoXJI€HHE TOYEK nepece-{[luceMennslit onpoc
nad YEHUS MPSAMBIX U OKPYKHOCTEHW C MTOMOUIBIO Me-
TOJa KOOPAWHAT.;
4.7.  |Mcnonb30BaHME METOJA KOOPAMHAT B IIPAKTUYECKHX  [3 -Pemate 3amaun Ha HaAXOXKJIEHUE TOYEK Tepece-{IecTupoBanue
3amauax. KontpomnbHas pabota «/[exkapmosst Koopou- YEHHS IPAMBIX U OKPYKHOCTEH C TIOMOIIBIO Me-
Hambl HA NIOCKOCIMUYY TO/1a KOOP/UHAT.;
N Toro no pazneny: 9
5.1. |[IpaBUIbHBIC MHOrOYTONBHAKY, BEIMHCICHHC UX 3¢~ [+ -OOpMyIMPOBATH ONPE/ICICHHE PABHIIBHBIX  [Onpoc 1o
MCHTOB. MHOI'OYT'OJIbHUKOB, HAXOQUTh UX DJIEMEHTEL.; MHANBUY AJIbHBIM
-[Tonb30BaThCs MOHATHEM ATUHBI OKPYKHOCTH, [KAPTOUKaM
BBEJIEHHBIM C TTOMOIIBIO NPaBUIBHBIX
5.2.  [Uucio P U JUIHHA OKPYKHOCTH. 1 -OopmynupoBaTh ONpEEICHUE TPABUIBHBIX  |Y CTHBIA OIpoOC
MHOT'OYTOJIbBHUKOB, HAXOAUTh UX JIEMEHTBL.;
-ITosnb30BaThCSA MOHATUEM JITIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOIIBIO ITPABUJIBHBIX
5.3.  |[[lnMHa ayru oKpy»KHOCTH. 1 -OopmynupoBath onpeneraeHue NpaBuibHbIX  [[IMCEMEHHBIH onpoc
MHOT'OYTOJIbBHUKOB, HAXOJAUTh UX JIEMEHTBL.;
-ITosnb30BaThCS MOHATUEM JITIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOILBIO TPABUJIBHBIX
5.4. |Paguannas Mepa yria. 1 -OopmynupoBath onpeneaeHue npaBuibHbIX  [Tectuposanue

MHOT'OYT'OJIbHUKOB, HAXOAUTH UX 3JICMCHTHI.
-Ilonp30BaThCs MOHITHEM JUJIMHBI OKPY’KHOCTH,
BBGI[éHHLIM C IMOMOMIBIO NPaBUJIBHBIX




5.5. |[lnmomane Kpyra u ero 3JeMEeHTOB (CEKTOpa U CerMeH- 2 -DopMyIMPOBATH ONPEETICHUE NPABUILHBIX  [Omnpoc o
Ta). MHOI'OYT'OJIbHUKOB, HAXOQUTh UX DJICMEHTHL.; MHANBUNYaJIbHBIM
-[lonb30BaThCS MOHATUEM JJIMHBI OKPYKHOCTH, [KAPTOIKaM
BBEJIEHHBIM C IIOMOIIBIO TPABHIIBHBIX
5.6. |Beramcienue miomaaei Guryp BKIIOYAIONIHX dJIEMEH- 2 -DopMyTHPOBATH ONPEICICHNUC IPABMIIBHBIX  |Y CTHBIH 0NPOC
Tol Kpyra. Kontponsnas pabora «IIpasunsubie MHo20- MHOTOYI'0JIbHUKOB, HAXO/IUTh UX 3JIEMEHTHI. |
yeonvrnuku. /[nuna okpys;cnocmu u niouwyads Kpyza. -ITosib30BaTHCSA MOHATUEM JIJTMHBI OKPYKHOCTH,
Boviuucnenue nnowgadei BBEJIEHHBIM C TIOMOIIBIO IPABUIIBHBIX
HMToro no pazaeny: e [TncpMEeHHBIN OITPOC
6.1. |[loHSTHE O ABM)KEHUU IIOCKOCTH 1 -Pa3bupats npuMephl, WIUTIOCTPUpPYIOMKE Mo-  [Onpoc 1o
HSTHSI IBUJKECHMS, [ICHTPOB U OCEV CHMMETPHH.; [AHIMBUIYATbHBIM
-dopmynupoBaTh onpeeaeHus napauieasHoro KapToakam
[epeHoca, MoBOPOTa U OCEBOM CUMMETPHHU.
6.2. [[lapamienbHBIA MEPEHOC, TOBOPOT H CHMMETPHS 1 -BeIBOIMTE MIX CBOICTBA, HAXOIUTH HEMOABMK- [¥Y CTHBIA OIIPOC
HBIC TOYKHU.;
HaxonuTe IEHTpBI M OCH CUMMETPUI TPOCTEN-
mux Guryp
6.3. |Ocu U IIEHTPBI CHMMETPHH 1 -[IpuMeHsTh apaaienbHbIi epeHoc U cuM-  [[IuceMennbli ompoc
METPHUIO TIPU PEUIEHUN FT€OMETPUUYECKUX 3a/1a4
(pa3bupath npuMepsl).;
6.4. |[Ipocrefiiue npuMeHeHUs B perneHun 3anad. IIpome- 3 -Mcnonb30BaTh 11 MOCTPOEHUS U HCClieoBa- |l'ecTupoBanue
brcymounas ammecmayua. (Mmozosan konmponvHas HUI IM(POBBIE PECYPCHL;
aboma)
N Toro no pazneny: 6
7.1. [[ToBTOpEHME OCHOBHBIX MOHATHIT M METOTIOB KYpCoB 7— |3 -OnepupoBaTh NOHATHAMHU: QUIypa, TOUKa, Onpoc 1o
9 Kk11accoB, 0000IIEHNE U CUCTEMATU3allUs 3Ha- psMasi, yrojl, MHOTOYTOJIbHUK, PaBHOOEAPEH-  [MHAMBHIYalbHBIM
HUii.(TPEYrOIbHUKH, YETBIPEXYTOJIbHUKH, TEOPEMBI KO- HBII 1 PABHOCTOPOHHUH TPCYTOJIbHHUKH, IPsIMO-  [KAPTOTIKAM
CHHYCOB 1 CHHYCOB). YTOJIBHBIN TPEYroJIbHUK, MeaHa, OMCcCeKTpuca
1 BBICOTA TPEYTOJIbHUKA, TapaJIEIOrpamMm,
POMO, IPSMOYTOJILHUK, KBaJIpaT, TPAMELHS;
OKpPYKHOCTb, KacaTellbHasi; PaBEHCTBO U MOJ001E
buryp, TpeyroJbHIUKOB; MapasieIbHOCTh U Tep-
[EHIUKYJISIPHOCTD MPSAMBIX, YTOJI MEXKIY IPs-
MBIMH, CAMMETPHSI OTHOCUTEJILHO TOUKH U IIPsI-
MOW; JUIMHA, paCCTOSHUE, BEJIMYMHA YIJIa, II0-
[11a/]1b, IEPUMETP.;
N Toro mo pazgeny: 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHMUE 9 reomeTpus

aara Tema ypoka
Ne mian | dakr
IloBTOpeHue — 4 yaca

1. [1o100HbIE TPEYTOJILHUKU

2. YersipexyronpHuky. [1nomamym reomerpudeckux Guryp

3. Brincannsle, onucaHHbIE M IEHTPAJIbHBIC YTIIBI

4. 112.09 Beoonas konmponvnas paboma

Tpuronomerpusi. TeopeMbl KOCMHYCOB H CHHYCOB. PelieHue TpeyroibHuKOB — 16 yacoB

S. Omnpenenenne TpuroHomerpudeckux GyHkumii yrios ot 0° mo 180°

6. Omnpenenenne TpuroHoMmerpudeckux GyHkuuii yriios ot 0° go 180°

7. KocuHyc 1 CHHYC TIPSIMOTO M TYTIOTO yTJiia

8. KocuHyc 1 CHHYC TIPSIMOTO M TYIIOTO yTJia

0. TeopeMa KOCHHYCOB

10. Teopema cHYCOB (C paInycOM OMUCAHHON OKPYKHOCTH)

11. HaxoxaeHue JJIMH CTOPOH TPEYrOJIbHUKOB

12. Haxosx/1eHre BEeIMIrH YTJI0B TPEYT OJIbHIKOB

13. dopmyia IIOMAIM TPEYTOJIBHHUKA Yepe3 IBE CTOPOHBI M YTOJ MEX Iy HUMHU

14, 3aJ1aun Ha BBIYMCIICHUE TUTIONIAN TPEYTOJIbHUKA

15. dopmyIia MIoHAAM YeThIPEXYTOJIbHUKA Yepe3 ero IUaroHaau U yrojl MeXay HU-
MU

16. 3agaun Ha BBIYHMCIICHUE TIJIOMIAAN YEThIPEXYTOJIbHUKA

17. Pentenne TpeyroJbHUKOB

18. Penienne TpeyrojibHUKOB

19. [ToBTOpenue no teme «TpUTrOHOMETPHSDY

20. |14.11 Konumponvnas pabomaNel no meme « Tpuzonomempus

IlpeoOpazoBanue noaodusi. MerpuuecKkue COOTHONIEHHSI B OKPYKHOCTH — 10 yacoB

21, ITonsitue o mpeoOpa3oBaHUM TTOIOOHUS

22. I'omorerus. [TogoOue B )KU3HU

23. COOTBETCTBEHHBIE JIEMEHTHI IMOIOOHBIX (UTyp

24, [lepumeTpsl 1 TUIOMIAAM TTOTIOOHBIX UTYp

25. Teopema 0 IpOU3BEAECHUN OTPE3KOB X0/

26. Teopema 0 mpou3BECHUN OTPE3KOB CEKYIIUX

27. Teopema o0 kBajpaTe KacaTeaIbHOMU

28. [IprimeHeHne B pellieHnH TeOMETPUUECKUX 3a/1a4

29. [ToBTopenue no teme «IIpeobpazoBanue moaoous. Merpuueckue COOTHOIICHHS B
OKPY>KHOCTH»

30. [19.12 Aomunucmpamuenan koumpoavhnas paboma Ne2 no meme «Ilpeoopazosanue
noooous. Mempuueckue cOOMHOUIEHUSL 8 OKPYHCHOCHIU))

BekTopsbl — 12 yacoB

31. OrnpenesieHne BEKTOPOB

32. CJ10’K€HHE U Pa3HOCTh BEKTOPOB

33. YMHOKEHUE BEKTOPA HA YNCIIO

34. DU3NYECKUN U T€OMETPUUECKUN CMBICII BEKTOPOB

35. PaznoxeHnre BeKTOpa 1o JIBYM HEKOJUTHHEAPHBIM BEKTOPaM

36. Paznoxenre BeKTopa 1o JBYM HEKOJUTHHEAPHBIM BEKTOPaM

37. KoopauHarsl BekTopa

38. CBsi3b MEXKIy KOOPIMHATAMHU BEKTOPa M KOOPJIMHATAMH €ro Havajaa U KOHIA

39. CxajsipHO€ NPOU3BEICHUE BEKTOPOB

40. Pemienne 3a71a4 ¢ TOMOIIBIO BEKTOPOB




41. IIpuMeHeHre BEKTOPOB Il PELICHHUs] 3a4a4 KUHEMATUKU U MEXaHUKHU

42. Konmponvnas pavoma Ne3 no meme «Bekmopor»
JekapToBbI KOOPAMHATHI HA IMJIOCKOCTH — 9 yacoB
43. JlekapToBbI KOOPJIMHATHI TOUYEK HA IMJIOCKOCTH
44, YpaBHEHUE NPSIMOU
45. YrioBoii k03(pPULIMEHT, TAaHTeHC yTJla HAKJIOHA, NTapaJIeNIbHbIC U IEPICH M-
KYJISIDHBIE TIPSIMBIC
46. YpaBHEHUE OKPYKHOCTHU
47. Haxoxieane KoopAuHAT TOYEK NMePECEYCHHS] OKPYKHOCTH M IPSIMON
48. MeToa KOOpJAMHAT IIPH PEUICHUH T€OMETPUUYECKUX 3a]1a4
49. Hcnonp30BaHne MEeTO/1a KOOPIMHAT B MPAKTHYECKHUX 3a7a9ax
50. MeToj KOOpJMHAT B MPAKTHYECKHUX 3a7a9ax
ol. Konumponsnan paboma Ned no meme «/[ekapmogvt KOOpOUHamol Ha NIOCKOCHUY

IIpaBujbHbIE MHOTOYTOJIbHUKH. /IJINHA OKPYKHOCTH M ILUIOIIAAL Kpyra. Berunciaenue miomanaeii — 8 yacon

52. ITpaBuIibHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE UX DJIEMEHTOB

53. Uucio 7 v JUIMHA OKPY>KHOCTH

4. JlmHa nyru OKpy>KHOCTH

55. Pannannas mepa yria

56. Iliroma e kpyra

57. IInomane cexropa u cermeHTta

58. IInomanu Guryp, BKIFOYAOMNUX 2JIEMEHTHI KpyTa.

59. Konumponvunas paboma Ne5 no meme «Illpasunvuvie muozoyzonvnuku. /[nuna okpysic-

Hocmu u niowadsb Kkpyza. Botuucnenue naowaoeit»

I[Bl/l)l(el-ll/lﬂ IJIOCKOCTH — 6 YacoB

60. [TousTHE O IBUKEHNH IUIOCKOCTHA

61. [TapannensHbI IEPEHOC, TOBOPOT U CUMMETPHS

62. Ocu ¥ IEHTPBl CHUMMETPUH

63. [IpocTeiinmue npuMeHEHHs B PEIICHUH 3a1a9

64. [Ipocreiinve npuMeHEHUsI B pEIICHUH 3a7a4

65 Hmozosas ammecmayusn. Konmponvnaa pavooma N6
IToBTOpenne — 3 yaca

66. [TogoOHbIE TPEYTOJLHUKHU

67. YetpipexyrosbHuky. [1n01many reomeTpudeckux Guryp

68. Teopembl CHHYCOB U KOCHHYCOB

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Mep3nsk A.T'., [Tononckuit B.b.,Sxup M.C. «Benrana-I'pap» 2019, «I'eomerpus 9 kiacc»
METOANYECKHUE MATEPHUAJIBI JJIS1 YAUTEJIA

Mepansk A.T'., [Tononckuit B.b.,SIxup M.C. «Benrana-I'pap» 2019 «I'eomerpus 9 knaccey

Mepansk A.T'., [Tononckuit B.b., SIxup M.C. «Benrana-I'pad» 2021 «/lunaktuueckue Matepuaibh,
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

Poccwiickast anexktponHas mkoja. https://resh.edu.ru/
«Yuau.py» — https://uchi.ru/

«SIugexc. Yueonux» https://education.yandex.ru/home/
«SIKmaccey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaitn» . https://edu.sirius.online
«MapkeTiuieiic 00pa3oBaTeJbHBIX yCJIYI»
«Aupexey, «1C», «Yun.py», «Ckaiienr», «Kogsapac»,



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/

u3natenbeTBo «IIpocBemenue» u apyrue. https://elducation.ru/
«UuaTepuerY pok» —. https://interneturok.ru/

Oo0pa3zoBatenbHas miardopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

