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INOACHUTEJIBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'TEOMETPUA"

Pabouas mporpamma mo yuebHomy kypcy "['eomerpus” mist odyqarommxcs 7-9 kinaccoB pa3padoTaHa Ha
ocHoBe DenepabHOro rocy1apCTBEHHOI0 00pa30BaTENFHOIO CTAaHAAPTa OCHOBHOT'O O0IIEro 00pa3oBaHus C
y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, IPEIBSBIAEMBIX K MAaTEMaTHYECKOMY 00pa30BaHUIO, U
TpaJULMNA POCCUICKOro 00pa3oBaHusl, KOTOpPbIE 00ECIIEYMBAIOT OBJIAIEHUE KIIFOUEBBIMU KOMIIETEHLUSAMH,
COCTaBJIAIOLIMMH OCHOBY JJIsl HEIPEPBIBHOIO 00Pa30BaHMsI U CAMOPAa3BUTHS, & TAK)KE LIETTOCTHOCTb
O0IIEKyYIETYPHOT0, TMYHOCTHOTO U TI03HABATEIFHOIO pa3BUTHS 00yJaromuxcs. B mporpamme yateHsl uaen
u nosiokeHust Konnenuuu pa3Butus maremaruyeckoro oopazoBanus B Poccuiickoii @enepanuu. B snoxy
¢ poBoit Tpanchopmaruu Becex chep 4eT0BeUECKON AeATEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJI0BEKOM 0e3 6a30BOi MaTeMaTHUECKOM MOJrOTOBKH. YK€ B ILIKOJIE MaTeMaTHKa CIYKHUT
OITOPHBIM MPEAMETOM Il U3YUCHHsI CMEXKHBIX TUCIUIUINH, a TIOCJIE IKOJIbI peaJbHON HEOOXO0IUMOCTBIO
CTaHOBUTCSI HEMPEPHIBHOE 00pa30BaHME, YTO TPEOYET MOTHOLEHHON 6a30Boi 0011e00pa3oBaTeIbHOM
MOJrOTOBKH, B TOM YHCIIE U MAaTEMaTHYECKOM.

3710 00YCIOBICHO TE€M, YTO B HAIIM JTHU PACTET YUCIIO MPODECCHiA, CBA3aHHBIX C HETIOCPEACTBEHHBIM
IpUMEHEHHEM MaTeMaTUKHU: U B cepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX 00IaCTsX, U 1aXKe B
rymMaHuTapHbIx cepax. Takum oOpazom, Kpyr IIKOJBHUKOB, /Il KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM IPEIMETOM, PACIIUPSIETCA.

[IpakTryeckas Moae3HOCTh MAaTEMATHKH O0YCIIOBJICHA TEM, YTO €€ IPEIMETOM SIBIISTIOTCS
byHIaMeHTaTbHBIE CTPYKTYPBI HAILIEr0 MUPA: MPOCTPAHCTBEHHBIE ()OPMBI  KOIUYECTBEHHBIEC OTHOIIEHUS OT
IPOCTEHININX, YCBAUBAEMbBIX B HEMOCPECTBEHHOM OIIBITE, J0 IOCTaTOYHO CIOXKHBIX, HEOOXOIUMBIX VIS
Pa3BUTHS HAyYHbIX M MPUKIAIHBIX UACH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAaHUN 3aTPyIHEHO IOHUMAaHNe
IPUHLUIIOB YCTPOWCTBA U UCIIOIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUS
pa3Ho00pa3HOM coLUaIbHONW, YKOHOMUYECKON, TOTUTHYECKON HHpopMaluu, MaaodddeKTuBHA
MIOBCE/IHEBHAS TPAKTHUECKas IEATEIbHOCTh. KakoMy 4elioBeKy B CBOSH JKU3HU MPUXOAUTCS BHITIOTHSTH
pacy€Thl U COCTABJIATH ANTOPUTMBI, HAXOJUTh U IIPUMEHATH (POPMYIIbI, BIAIETh MPAKTHUECKUMH MPHUEMaMHU
reOMETPUUECKUX U3MEPEHUH U MOCTPOCHUH, YNTaTh HH(POPMALIUIO, IIPEICTABIEHHYIO B BUJIE TaOJIMIL,
JarpaMM U rpaMKoB, KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIIM XapakTep
CIIy4alHBIX COOBITHH.

OMHOBpPEMEHHO ¢ pacimpeHneM cdep MPUMEHEHUST MaTEMaTHKH B COBPEMEHHOM o011iecTBe BcE Oosee
Ba)XHBIM CTAHOBUTCSI MATEMAaTUYECKUN CTHUIIb MBIIUICHHUS, TIPOSBIISIONIMIACS B ONPEICTEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yyeHns MaTeMaTHKU B apceHall MPUEMOB U METOAOB MBIIITICHHS YellOBeKa
€CTECTBEHHBIM 00pa30M BKIIHOYAIOTCA MHAYKIMS U ASTYKLUs, 0000LEeHHE U KOHKPETU3allls, aHaIU3 U
CHHTE3, KIacCu(pUKaALMs U cUcTeMaTh3anus, abcrparupoBanue u aHaaorus. OObeKTbl MaTeMaTHYECKUX
YMO3aKJIFO4YEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX ITIOCTPOEHUH,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYINPOBATH, 0OOCHOBBIBATH M TOKA3BIBATh CY)KJICHHSI, TEM CaMbIM
Pa3BUBAIOT JIOTHUECKOE MBIIIEHHE. Beayias posib MpUHAIISKUT MaTeMaTUKe U B (JOPMUPOBAHUN
ITOPUTMUYECKON KOMIOHEHTHI MBIIUIEHUS! U BOCIIUTAHUN YMEHHUH AeHCTBOBATH 110 3a/JaHHBIM aJIrOpUTMAaM,
COBEpILIEHCTBOBATh N3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce pemienus 3ajjau — OCHOBOM y4eOHOM
JeSITEeNbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAOTCS TaKXKe TBOpUYECKasl M MIPUKIIAJHAS CTOPOHbI
MBIIICHHS.

OOyuenne MaTeMaTuKe JaET BO3MOKHOCTh Pa3BUBATh Y 00yYaIOMIUXCS TOUYHYIO, PAllMOHAIBHYIO U
UH(POPMATUBHYIO pedb, yMEHHE 0TOUpaTh Hanbosee NOAXOIAIINE SI3bIKOBbIe, CHMBOJIMUYECKHUE, TpapruuecKue
CpeZACTBa AJIsl BBIPaKEHUS CY)KJIEHUN U HAIJISITHOTO MX MPEeACTaBICHUS.

Heo6x01uMbIM KOMITOHEHTOM OOLIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBaHUH SIBJISETCS 00I11ee 3HAKOMCTBO



C METO/IaMH MMO3HAHUS JIeHCTBUTEIBHOCTH, IPEJICTABIICHHUE O MTPEAMETE U METO/IaX MaTeMaTHKH, UX OTJIMYUN
OT METOJIOB JIPYTUX €CTECTBEHHBIX M T'YMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTEMaTUKH J1JIs1
peLIeHUs HAyYHbIX U MPUKIAIHBIX 3a1a4. TakuM o0pa3om, MaTeMaTH4eckoe 0Opa3oBaHne BHOCHT CBOM
BKJIaJl B OpMUpOBaHUE OOIIEH KyJIbTyphl YeIOBEKA.

N3yueHne MaTeMaTHKH TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YeJIOBEKa, TOHUMaHHIO
KpacoThl U U3AIIECTBA MATEMAaTUYECKUX PACCYKICHUM, BOCIPUATUIO T€OMETPUIECKUX (POPM, YCBOSHHUIO

NI CUMMCETPHH.

HEJU U3YYEHUA YYEBHOI'O KYPCA "TEOMETPUA"

«MareMaTHKy y>Ke 3aT€M YYUTh HaJ0, YTO OHA YM B MOPSAOK MPUBOIUTY, — MUCAT BEJIMKAN PYCCKUI
yuenblt Muxaun BacunbseBuu JIomoHOCOB. I B 3TOM COCTOUT 0/1HA U3 IBYX 1ieJiel 00y4eHHSI TEOMETPUU KaK
COCTaBHOM YaCTHU MAaTEMAaTUKH B IIKOJIE. DTOU LIEJIU COOTBETCTBYET JOKa3aTeabHasl JUHUS MIPENOIaBAHUS
reomeTpuun. Crenys mpeacTaBlIeHHOM paboyeil mporpaMMe, HaunHasi ¢ CEAbMOr0 Kilacca Ha ypoKax
reoMeTpur 00yUaroIIUICS YYUTCS IPOBOJUTDH JI0Ka3aTeIbHbIE PACCYKICHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUEHUS, JOKA3bIBaTh UCTUHHBIEC YTBEPKIAECHUS U CTPOUTH KOHTP MPUMEPHI K JTOKHBIM, IPOBOJAUTH
PaCCYXJCHHUSI OT IIPOTUBHOT0Y», OTIMYATH CBOMCTBA OT MMPU3HAKOB, (DOPMYITHPOBATH OOpATHBIC
YTBEPK/ICHUS. Y UEHUK, OBJIAJEBIINI UCKYCCTBOM PAaCCYXAaTh, OyAET MPUMEHSTh €r0 U B OKPYXKarolen
JKU3HU.

Kaxk nucan reometp u nenaror Urops @egoposuy LlapbiruH, «J1t01bMH, TOHUMAIOIIUMHU, YTO TAKOE
JI0OKA3aTeNIbCTBO, TPYAHO U J1aXKe HEBO3MOYKHO MaHUITYJIMPOBaTh». 1 B 3TOM COCTOUT BaKHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUCHHSI TEOMETPUH, TPUCYILIEE UMEHHO OT€YECTBEHHON MAaTEeMaTUYECKOM
nikojie. Bmecte ¢ TeM aBTOpPBI POrpaMMBI IIPEIOCTEPETAIOT YUYUTEIS OT U3JIHUIIHEro (hopMaan3Ma, 0COOCHHO
B OTHOLIEHUU Hayal U OCHOBaHUM reoMmerpuu. @paniry3ckuii Marematuk JKaH J[beJOHHE 110 3TOMY OBOY
BbICKa3ascs Tak: «YTo kacaeTcs NeMKaTHON MpoOIeMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsl, YTO Ha
MEPBBIX MOPax HYXKHO BOoOIIe n30erarb MPOU3HOCUTH camMo 3TO ciioBo. C Ipyroi ke CTOPOHBI, HE CIIETyeT
YIyCKaTh HU OJTHOM BO3MOXXHOCTH JIaBaTh MPUMEPHI JIOTHUECKHUX 3aKITI0OUEHUN, KOTOPHIE Ky/1a B OONbIIIeH
Mepe, YEM UJIE AKCUOM, SBJISIFOTCS UICTUHHBIMU Y €IUHCTBEHHBIMH JABUTATEIIMU MaTEMATHYECKOT O
MBILUIEHUSD.

BTopoii nenpro u3ydeHus: TEOMETPUU SBJISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA IIPU PELLIEHUN KaK
MaTEMaTUYECKUX, TaK U MMPAKTUYECKUX 3a]1a4, BCTPEUAIOIINUXCS B peanbHON KU3HU. OKOHUYMBIIHKI KypC
T€OMETPUHU IMTKOIHHUK JTOJKEH OBITh B COCTOSTHUHU OTIPEICTUTh TEOMETPUIECKYIO (DUTYPY, ONKCATh CJIOBAMHU
JAHHBIN 4epTEX WM PUCYHOK, HAUTH TUIONIA/Ib 36MEIBHOT0 Y4acTKa, PaCCUUTATh HEOOXOJUMYIO JUTUHY
OINTOBOJIOKOHHOT'O Ka0eJst Ui TpedyeMbIe pa3Mephl rapaka JijIsl aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOPAs,
BBIYMCIIMTEIIbHAS JIMHUS B U3YUEHUH T€OMETPUU B IIKOJIE. J[aHHAS MTpaKTUYECKAs! JIMHUSA SIBJISIETCS. HE MEHEE
BakxHOU, yeMm nepBasi. Emé [1naron npeanuceiBan, 4To0b! «rpaxaane [IpekpacHoro ropoaa HUu B KOeM
ClIydae He OCTaBJISUIM FEOMETPHIO, Be/lb HEMAJIOBAXKHO Jake M0O0YHOe €€ MPUMEHEHNE — B BOGHHOM JIejie
Jla, BIPOYEM, M BO BCEX HayKax — JIJIs JIYUIIeTO UX YCBOSHUS: MBI BEJIb 3HaeM, Kakass OECKOHEUHas pa3HUIla
CYILIECTBYET MEXKY YEJTOBEKOM MPUYACTHBIM K T€OMETPUM U HEMTPUYACTHBIMY. JlJIsI 3TOr0 y4UTEITIO
PEKOMEHyeTCsl MOA0UPaTh 3aJauM MPAKTUUYECKOr0 XapakTepa JAJis pacCMaTpUBAEMbIX TEM, YUUTh eTel
CTPOUTH MATEMATUYECKUE MOJENU PEANbHBIX JKU3HEHHBIX CUTYallMi, IPOBOAUTD BBIUNCIICHUS U OLIEHUBATh
aJICKBAaTHOCTh MTOJIYYEHHOT 0 pe3yibTara. KpaliHe Ba)KHO TOAYEPKUBATH CBSA3U T€OMETPUU C IPYTUMU
npeIMeTaMu, MOTUBUPOBATh UCIIONb30BaTh ONPEIEICHHS] T€OMETPUUECKUX PUTYp U TOHITUH,
JIEMOHCTPUPOBATH MPUMEHEHUE MOTYYCHHBIX YMEHUN B (PM3HKE U TEXHHUKE. DTH CBSI3M HanbOOJIee IPKO
BUIHBI B TeMax «BekTopb», « TpuroHoMerpuyeckue COOTHOIEHUA», «Meroa koopauHat» u «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yue6HOMY M1aHy B 7—9 Kitaccax u3ydaercst yueOHbIN Kypc «'eomMeTpus», KOTOpPbIil BKIIOYAaeT
CJIeyIOIlMe OCHOBHBIE pa3zelbl cofepxkanus: «['eomerpuueckue GUrypsl 1 Ux cBoicTBa», «M3mepenue
TeOMETPUUCCKUX BEIUYHHY, a TAKKE «/leKapTOBBI KOOPAMHATHI Ha MIIOCKOCTUY, «BeKTOpbI», «JBIKEHUS
iockocTi» U «IIpeoOpazoBanust moxo0us.

VY4eOHblil I1aH peycMaTpUBaeT U3ydeHne reoMeTpuu Ha 6a30BOM ypOBHE, UCXOs U3 HE MeHee 68
y4eOHBIX YaCOB B yUeOHOM TOJTy, BCETO 3a TpH roaa ooyuenuss — He meHee 204 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPHUSA"

7 KJIACC

HauanbHbie nonstus reomerpuu. Touka, npsimasi, OTpE30K, Jyd. YTon. Buasl yrinos. BepTukanbHbie u
cMexHbIe yribl. buccexkrpuca yrina. Jlomanasi, MHOroyroipHuK. [lapaiinenbHOCTh U IEPIEHAUKYIAPHOCTh
MPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpHH. [I[prUMepbl CHMMETPHUH B OKPY’KaIOIIIEM
MHUDE.

OCHOBHBIE ITOCTPOCHHUS C ITOMOIIBIO IUPKYIIS U JIMHEWKH. TpeyronbHuk. Beicora, MenuaHa, OuccekTpuca,
HX CBOWCTBA.

PaBHOOCIpEHHBIN U paBHOCTOPOHHUN TPEYrodbHUKH. HepaBeHCTBO TPEeYTroJbHHUKA.

CBoiicTBa 1 MpU3HAKKH PAaBHOOEIPEHHOT O TpeyroiabHuKa. [Ipu3Haku paBeHCTBA TPEYT OJILHUKOB.

CBoiicTBa U MIPU3HAKY NApAJIICIbHBIX MPsAMBIX. CyMMa yriioB TpeyroibHuKa. BHElHMe yrisl
TPEYroJIbHUKA.

[IpsiMmoyronbHbIi TpeyroibHUK. CBOWCTBO MEIMAHbI IPSIMOYT'OJIbLHOTO TPEYT'OJIbHUKA, TPOBEIEHHOMN K
runorenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIbHBIX TPEYTrOJIBHUKOB. [ [psIMOYTONIbHBIN TPEYTOJBHUK C YIIIOM
B 30°.

HepaBeHncTBa B reoMeTpun: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUTHHE JIOMaHOM, Teopema o
OosbllieM yriie v O0JbIIeH CTOPOHE TpeyroibHUKA. [lepreHauKyasp u HakJIOHHASI.

I'eomeTpuueckoe mecTo Touek. buccekrpurca yria u cepeIlMHHbIN NEPIEHAUKYISAP K OTPE3KY KaK
r€OMETPUYECKUE MECTA TOUECK.

OKpyXHOCTb U KpyT, XOpJa U AUaMeTp, UX CBOKCTBA. B3anmMHOe pacnonokeHne OKpY>KHOCTU U IIPSIMOM.
KacarenpHas u cexymas Kk okpyxHocTH. OKpY>KHOCTH, BIIUCAaHHAsI B Yrojl. BrincanHast 1 onvcanHas
OKPY>KHOCTH TPEYTrOJbHHUKA.

8 KJIACC

YersipéxyronsHuku. [lapamnenorpamm, ero npusHaky U cBorcTBa. YacTHbIE Cilydau napajljieiorpaMmMoB
(mpsAMOYTOJILHUK, POMO, KBaJpar), UX MPU3HAKK U cBOicTBa. Tpamenus, paBHOOOKast Tpamneuus, e€ CBOUCTBa
u npusHaku. [IpsamoyromnbHas Tpanemnus.

Merton ynBoenust meauansbl. LlentpansHas cummerpusi. Teopema Daseca u TeopeMa 0 IPOMOPLHHOHATIBHBIX
OTpe3Kax.

CpenHue IMHUY TPEYrojlbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHUKa.

[TonoOue TpeyroinbHUKOB, KO3 GUIHEeHT mogoous. [Ipuznaku noxoOus TpeyroasHUKoB. [Ipumenenue
10J100MsI IPU PELICHUH MPAKTUYECKUX 3a/ay.

CoiicTBa miomniazeit reomerpudeckux ¢puryp. opmMyiisl 415 MIoLIaAM TPEYTOJIbHUKA, TapajulesorpaMmma,
pomOa u Tpanenuu. OTHOLIEHUE IJIOLIAAeH MOA00HBIX QUrYp.

Boruncnenue miomaaei TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJeTyaTol Oymare.

Teopema [Tudaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnu NpakTHYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHTE€HC OCTPOr0 yria IpsIMOYTOJIbHOIO TPEYrosibHUKAa. OCHOBHOE TPUTOHOMETPUYECKOE
ToXaecTBO. TpuroHomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

Brcannbie ¥ IEHTpaIbHbBIE YIJIbI, YTOJI MEXAY KacaTeJIbHOW M XOPAOM. YTJIIbI MEXIY XOpAaMu U
CeKyIMMU. BrincanHble 1 onMcaHHbIe YeTHIPEXYTrONbHUKH. B3auMHOE pacnonokeHue IByX OKpYKHOCTEH.
Kacanue okpyxHocTei. O01ue kacaTrenbHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYJIbI
IPUBEICHHUS.



Pemenue TpeyronsHuKoOB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. PelleHne npakTHUeCKuX 3a1a4 ¢
MCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.

[TpeobpazoBanme momoous. [Togo01re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpousBeieHUN OTPE3IKOB XOP/I, TEOPEMBI O IPOM3BEICHUU OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJIpaTe KacaTelbHOM.

Bekrop, ayinHa (MOAynb) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAlPaBJIE€HHbIE BEKTOPHI,
KOJIJIMHEAPHOCTH BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAllMU HaJl BEKTOpaMu. PaznoikeHue BeKTopa o AByM
HEKOJNIMHEeapHbIM BekTopaM. KoopuHatel Bektopa. CkansgpHoe Npou3BeIeHHe BEKTOPOB, IPUMEHEHHE A1
HAXOXK/IEHUs JUIUH U YIJIOB.

JlexkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHMSI TPSIMON U OKPYKHOCTU B KOOp/IMHATAaX, EPECEUEHHE
OKPYKHOCTEH U IPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYI'OJIBHUKH. J{TMHA OKpYKHOCTH. ['pagycHas u paauanHas Mepa yria, BHIYUCICHHUE
JUIMH 1yT oKpy>kHOcTell. [1nomans kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS IJIOCKOCTH M BHYTPEHHHE CUMMETpUHN GUryp (371eMeHTapHble npeacTaBienus). [lapannensHbiit
nepenoc. IToBopor.



INTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHoro Kypca «I'eoMeTpus» T0JKHO 00eCIeYuBaTh TOCTH)KEHHIE HAa YPOBHE OCHOBHOT'O
o01ero o0pazoBaHMs CIEAYIOUINX JIMYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yabTaToB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yabTaThl OCBOSHUS MIPOrPaMMEBI yUeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yrTCs:

IMaTpuoTHYecKoe BOCIUTAHUE:

MPOSIBIEHUEM MHTEpECa K MPOILUIOMY M HACTOSIIEMY POCCUHCKON MaTEeMaTHKH, IIEHHOCTHBIM OTHOILIEHUEM
K JIOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUICKOM MaTEMaTUYE€CKOM MIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JIOCTIKEHHH B APYTUX HAyKaX U MPUKIATHBIX cepax.

I'pa:knanckoe U IyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOTHEHUIO 00S3aHHOCTEH IpayKIaHIHA U PeaTu3allii €ro Mpas, IPeICTaBICHUEM O
MaTeMaTHUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBICHUI, TPOLEAYDP IPAKIAHCKOTO
o0mrecTBa (BEIOOPHI, OMPOCHI | TIP.); TOTOBHOCTBIO K OOCYKJICHUIO ATHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN HAYKH, OCOZHAHUEM BaKHOCTH MOPATHHO-3THUECKUX IMPUHIIUIIOB
B JICSITEIBHOCTH YYEHOTO.

TpynoBoe BocniuTanue:

YCTaHOBKOI Ha aKTUBHOE y4acTHe B PELICHUH MPAKTUYECKHUX 3a7]a4 MAaTeMaTUYECKOM HallpaBIeHHOCTH,
0CO3HAaHUEM Ba)KHOCTH MaTeMaTHYeCKOro 00pa3oBaHUs Ha MPOTSHKEHUN BCeH KM3HU 7Sl YCIIEIIHOM
poeCCUOHATBHON NESITENbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHAUBUIYATHEHON TPAEKTOPUHU 00pa30BaHUs U )KM3HEHHBIX TIJIAaHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTEH.

JCTeTH4YeCKOoe BOCIIMTAHME!

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M ACTETHUECKOMY BOCIIPUSATHIO MATEMaTHYECKUX 00BEKTOB, 3a]1a4,
peleHui, pacCyKICHU; YMEHUIO BUJETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT'O IO3HAHMS:

OpHUEHTAIlMEH B JCSITENTFHOCTA HA COBPEMEHHYIO CUCTEMY HAYUHBIX TIPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS YE€TIOBEKA, MPUPOABI U OOIIECTBA, IOHUMaHNEM MaTEMaTHYECKON HaAYKH KaK
cdepbl YeT0BEYECKOM eI TENbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH JUTsl pa3BUTHS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3HIKOM MaTEMAaTHKH U MAaTEMAaTHYECKOU KYJIbTYypOl Kak CPEACTBOM MMO3HAHUS MHUPA;

OBJIaJICHUEM MPOCTEHIITMMHI HAaBBIKAMHU HUCCIIEI0BATEIHCKOM IESITEIIbHOCTH.

du3znveckoe BOCNUTAHUE, POPMHUPOBAHHE KYJILTYPbI 310POBbS M SMOLMOHAJIBHOIO 0JIATONOTYYHS:

TOTOBHOCTBIO MPUMEHSTh MAaTEMaTHUYECKUE 3HAHMS B UHTEPECAX CBOETO 3/10POBbS, BEACHUS 3/10POBOIO
o0pasza Ku3HHU (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, peryaspHas Gundeckas
aKTUBHOCTB);

c(hOpMHPOBAHHOCTHIO HaBBIKA PEQIICKCUH, MPU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO K€ TIpaBa
JPYTOro 4ejnoBeka.

JKO0JI0rH4ecKoe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HaHUM [T pelIeHus 3a7a4d B 0071acTU COXPAHHOCTH
OKpY’Karollen cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKHA UX BO3MOKHBIX MOCIEICTBUN JJIsl OKpY>Karoleit
Cpelibl;

OCO3HAHHMEM TI100aTBbHOT0 XapaKTepa HIKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHHUS.

JIMYHOCTHBIE Pe3yJIbTATHI, 00ecreYuBaIOIINe AJaANTAIUI0 00yYAI0Ierocs K U3MEeHSIIINMCS
YCJI0BHAM COLMATLHOM U MPUPOAHOM Cpelbl:



— TOTOBHOCTBHIO K HCP'ICTBHHM B YCJIOBHAX HCOHpeI[eJ'IéHHOCTI/I, IOBBIINICHUTIO YPOBHS CBOCH
KOMIIECTCHTHOCTHU YCPE3 MPAKTUUICCKYIO ACATCIIBHOCTE, B TOM YHUCJIC YMCHHUC YUUTHCA Y APYTIHUX J'IIOJIGf/i,

HpI/IO6p€TaTI) B COBMECTHOM ACATCIIBHOCTU HOBBIC 3HAHNW A, HABBIKW Y KOMIICTCHIMU W3 OIIbITA APYTUX;

— HE00XO0JMMOCTbHIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHUCIIe (OPMYINPOBATH UJCH, TIOHSITHS,
TUIIOTE3bl 00 00BEKTaxX U SABJICHUSX, B TOM YHCJIE paHEee He N3BECTHBIX, 0CO3HABATh JE(PULIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlHIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TPEOYIOMNK KOHTPMED, KOPPEKTHPOBATH IPUHUMAEMbIE PEIICHHS U ICHCTBHS, (POPMYITHPOBATH

1 OLICHUBATL PUCKU U TMOCICACTBUAA, q)OpMI/IpOBaTB OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yiabTaThl OCBOCHHSI MPOrpaMMbl ydeOHOro kypca «I'eoMeTpusi» XapakTepu3yroTcs

OBJIAACHUEM YHUBEPCAIbHbIMU RO3HA6AM E/1bHbIMU 0eﬁcm6u}m4u, YHU6EPCANIbHbIMU KOMMYHUKAMUBGHBIMU

0elcmeusMu U YHUBEPCATbHLIMU PECYIAMUGHBIMU OeLiCNBUIMU.

1) Vuueepcanvuvie noznasamenshule oeticmeusi 00ecnevusaom Gopmuposanue 6a308vlx KOZHUMUGHBIX

npoyeccoe 06yqa}0u;uxc;z (oceoeHue Memo008 NO3HAHUA OKpyoicaioweco Mmupa, nNPUMeHEenHUue 102u4eCKUxX,

uccne008amenbeKux onepayuil, ymenuil pabomamso ¢ uHgopmayueti).

Ba3oBble jJJornueckue aeiicTBuA:

— BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKY MATEMAaTHYECKUX OObEKTOB, IOHITUH,
OTHOUICHUN MEXAY MOHATHAMU; (OPMYIHPOBATH ONpPEEIICHUS MOHITUI; yCTaHABITUBATD
CYIIECTBEHHBII MPU3HAK KIacCU(PHUKALUK, OCHOBAHUS JUIs 0000IIEHNS U CPAaBHEHUS, KPUTEPUHU
[IPOBOJAMMOI'0 aHAJIN3A;

— BOCIIPUHUMATh, (HOPMYJIUPOBATh U IPEeOOPa30BBIBATh CYKICHUS: YTBEPAUTEIbHbBIE U

OTPHULATCIIBHBIC, CIMHUYHBIC, YAaCTHBIC U OGIJ_II/IG; YCJIOBHBIC,

— BBISBJIATH MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTHBOPEYHS B (DaKkTax, TaHHBIX,
HaOIOJICHUSX U YTBEPKACHUAX; TPeJUiaraTh KPUTEPUU 7Sl BBISIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMIA;

— Je€J1aTb BBIBOABI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUeHHU M, YMO3AKITFOUEHUH 110 aHAJIOTHH;

— pa3bupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPSMBIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENTbHO HECTIOKHBIE JI0Ka3aTeIbCTBA MaTEMAaTUYECKUX (DAKTOB, BHICTpAUBATh apryMEHTAIIUIO,
MPUBONUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BBIOMpATh CIOCO0 penIeHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHHUSI,
BBIOMPATh HANOO0JIEE TOAXOIAIINI C YIETOM CaMOCTOSTENIHHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBble uccienoBarehLCKHe 1elicCTBUA:

— HCHOJb30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKUIM HHCTPYMEHT MO3HAHUS; ()OPMYIUPOBATH BOIIPOCHI,
¢bukcupyrolue NpoTUBOpeUre, MpodIeMy, CaMOCTOSITEILHO YCTaHABIUBATh HCKOMOE U JJAHHOE,
(hopMupoOBaTh TUINOTE3Y, APIYMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

— TIPOBOAMTH IO CAMOCTOSITEITLHO COCTABIIEHHOMY TUTAHY HECIIOKHBIA YKCTIEPUMEHT, HEOOIbIII0e
UCCIIE/IOBaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXy cOOO0M;



— CaMOCTOSITEIbHO POPMYITHPOBATH O0OOIIECHHSI U BBIBOBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaGHIOI[eHI/I}I, HUCCIICA0OBaHUs, OLICHUBATh I[OCTOBepHOCTB HOHy‘-IeHHLIX pe3y.]'IBTaTOB, BBIBOJOB 1
00001IEHNI;

— IIPOrHO3UpPOBATH BO3MOKHOC PA3BUTHUC ITPOLECCA, 4 TAKIKC BBIABUI'aTh IIPCAIIOI0KEHUA O €TI0
Pa3BUTHH B HOBBIX YCIIOBUX.

Pa6ora ¢ undgopmanmeii:

— BbIABJIATH HCAOCTATOYHOCTh U HU30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX I PCIICHUA
3aJa4u,

— BbBIOMpATh, AaHAIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIHIO PA3TMUHBIX
BUJIOB U ()OPM IpEICTABICHUS;

— BBIOHpaTH (popMy mpeacTaBiIeHUsT HHPOPMAIMH U UIUTIOCTPUPOBATH PEIIAeMbIE 3a/1a4l CXEMaMH,
JMarpaMMaMy, HHOH rpadukoil 1 nx KoMOMHaAIMAMU;

— OILIEHUBATh HAAEKHOCTh HH(OPMAITUU 10 KPUTEPHUSIM, IPEATIOKEHHBIM YUUTEIEM UITH
chOpMYyJIUPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuusepcanvihvie KOMMYHUKAMUBHDBLE OCUCMEUsL 00eCneduus8aiom chopMupoSaHHOCHb COYUATbHbIX
HABbIKOG 0OVUAIOUWUXCSL.

OO0menue:

— BOCIIPUHUMATh U POPMYIHPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUSAMHU U LEISIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX, JaBaTh

IOACHCHMUA 110 X0y pCHICHUSA 3aJa4, KOMMCHTUPOBATH HOJIy‘-IGHHBIﬁ PE3YIbTAT,

— B X0JIe 00CYXXJICHH 33]1aBaTh BOMPOCHI MO CYILIECTBY 00CYXKIaeMOI TeMBbI, TPOOIEMBbI, pelIaeMoi
3aJ]auyl, BHICKA3bIBATh MJI€H, HAIlEJIEHHbIE HA TIOUCK PELICHHUS; COMIOCTABIIATh CBOU CYXKJIEHUS C
CY)XJCHUSIMH APYTHX YYAaCTHHUKOB JAUAIIOra, OOHAPYKHUBAThH Pa3IMUMe U CXOACTBO MO3UIIHIA; B
KOPpEeKTHOH (opme hopMynnpoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS,;

— MPEACTABIATH PE3YJIBTATHI PEILIECHUS 3aa41, YKCIIEPUMEHTA, UCCIIEA0BAHMS, IPOEKTA;
CaMOCTOSITENTLHO BBIOMPATh (POpMAT BBHICTYIUICHHS C YYETOM 3a/1a4 MIPE3EHTAIIMH U OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyaHn4ecTBo:

— IOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIBHON paOOThI IPHU PELIEHUH
y4eOHBIX MaTeMaTUYECKHX 3a/1a4;

— TPUHUMATH 1IeJIb COBMECTHON AEATENbHOCTH, TNIAHUPOBATH OPraHU3AIMI0 COBMECTHON PadOTHI,
pacripesieNiaTh BUbl paboT, JOroBapuBaThes, 00CYKIaTh MPOLECC U Pe3yabTaT padoThl; 06001IaTh
MHEHHMsI HECKOJIbKHX JItO1eH;

— yYacTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CykaeHHSI, 0OMEH MHEHHSIMHU, MO3TOBBIE IIITYPMBI H
7p.);

— BBbIIIOJHATSH CBOIO 4aCTh pa60TLI 1 KOOPAUHHUPOBATH CBOU I[GI\/'ICTBI/ISI C APpYIruMH 4JICHAMU KOMaHbI;

— OIICHMBATh Ka4eCTBO CBOET0 BKJIaJ1a B OOIIMN MPOIYKT MO KPUTEPUSIM, CPOPMYINPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHUS.

3) Vuusepcanvhuvie pecynamugnule Oelicmeus 06ecneuusarom Gopmuposanue CMoliClo8biX YCMaH080K U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranmszanus:

CaMOCTOSITEITEHO COCTABIIATH IIJIaH, aJITOPUTM PEIICHUS 3aa4u (MU €T0 YacTh), BRIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIr'yMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIH.

CaMOKOHTPOJIB:

— BJIAJIETh CIIOCOOAMHU CaMOMIPOBEPKH, CAMOKOHTPOJIS MPOIIECcca U Pe3yJIbTaTa PEIICHHS
MaTeMaTHYeCKOH 3aJ1auu;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTB U PEIICHNN 3a/1a44, BHOCUTh KOPPEKTHBBI B

JACATCIBbHOCTh HAa OCHOBEC HOBBIX 06CTO$IT€JILCTB, HafI,HCHHBIX OIJ_II/I6OK, BBISIBJICHHBIX pr,[[HOCTGﬁ;

— OILICHUBATh COOTBETCTBHUE PE3yIbTaTa ACSITEILHOCTH TOCTABICHHOM LIETH U YCIOBUSIM, OOBSICHATh
TIPUYKHBI JOCTHKEHUS WM HEJOCTUKEHHUSI 11EJTH, HAXOAUTh OLIUOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OIIBITY.

HPEIAMETHBIE PE3YJIBTATBI

OcBoeHue y4eOHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOI'O O0IIET0 00pa30oBaHUs JOIKHO
o0ecreynBaTh JOCTHKCHHE CIICIYIONINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB:
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— Pacno3HaBaTh U3yueHHbIE TEOMETPUUECKUE PUTYPBI, ONIPENEIATh UX B3aUMHOE PACIIONOKEHUE,
n300pakaTh T€OMETPUUYECKIE (PUTYPHI; BHITOIHATH YEPTEIKH 10 YCIOBHUIO 33/1a4d. MI3MepsTh THHEHHbIC

" YTJIOBBIC BEJIMYUHBI. Pemarn 3ala4i Ha BBIYHUCJICHUC IJIMH OTPEC3KOB U BCIIMYUH YI'JIOB.

— I[eﬂaTL FPY6YIO OLICHKY JIMHENHBIX U YIJIOBBIX BCJIIMYHH IIPEAMCTOB B peam,Hoﬁ JKU3HHU, pasMCpOB
IIPpUPOIHBIX 00bekToB. Paznuuathb pa3MEPEBI OTHUX 00BEKTOB MO MOpAAKY BEJIWMYNHBI.

— CTpouTh YepPTEkKHU K TEOMETPUUECKHUM 3a]1a4aM.

— Ilonp30BaThCA IIprU3HaKaMu paBCHCTBA TPCYT OJIbHUKOB, NUCITOJIB30BAaTh NPHU3HAKHU U CBOICTBa

paBHOOEIPEHHBIX TPEYTOJLHUKOB IPH PELICHUHN 3a7au.
— IIpoBOAUTE JIOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

— Ilonp30BaThCs MPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHIUKOB, CBOMCTBOM MEIMAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYroJbHUKA, B PEIICHUH T€OMETPUYECKHX 3aa4.

— OmnpenensTh NapajjieIbHOCTh MPSAMBIX C IOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT ¢ HUMH CEKYIIasl.
Onpenensts napajiebHOCTb MPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OIHOM MpsAMOil 10
TOUYEK JPYTrOf IIPSMOM.

— Pemars 3agaun Ha KJIIETYaTOM 6YM8.F€.

— IIpoBoaAUTE BBIYMCICHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHBIC 3HAUEHUS YIJIOB B F€OMETPUYECKUX
3a/1a4ax C UCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOI'OYT'OJIbHUKOB, CBOWCTB YIJIOB,
00pazoBaHHBIX IPU NEPECCUCHHUH JBYX MapalIeNbHbIX MPSMBIX CeKyllel. Pemars npakruiyeckue
3a/1a4yd Ha HaXOXKICHUE YIJIOB.

— Bnagets nonsaTHeM TCOMETPHUICCKOro MECTAa TOYCK. YMeTh OonpeaCIATb 6I/ICCCKTpI/Icy yria u
CepeI[I/IHHHﬁ NEPINCHAUKYJIAP K OTPE3KY KaK TCOMETPUICCKUE MECTA TOYCK.

— @opMyIMpOBaTh OMPEIEICHUs OKPY>KHOCTH U KPYyra, XOp/bl U TUaMeTpa OKPY>KHOCTH,

MOJIb30BaThCS UX CBOMCTBAMHU. ¥ METh TPUMEHSTh 3T CBOWCTBA IIPU PEIICHUH 3a7a4.



— Bunazers nMoHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonp3oBaTecs hakTamMu O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OHOM TOUKE, U
0 TOM, YTO CEpEANHHBIE IEPIIEHANKYIISPbI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE.

— Bnazners nonsTueM kacaTeiabHON K OKPY>KHOCTH, TIOJI30BATHCS TEOPEMOH O MEepIeHANKYISIPHOCTH
KacaTelbHOM U pajnyca, Mpo BEAEHHOI0 K TOUKE KacaHMUs.

— Ilonp30BaThCA HpOCTGfIIHHMH TCOMECTPHUICCKNMHA HCPABCHCTBA MU, IOHUMATb UX HpaKTI/I‘IGCKI/Iﬁ

CMBICII.

— HpOBO)II/ITB OCHOBHBIC TCOMETPHUICCKUC IMTOCTPOCHHUA C TIOMOIIBIO HUPKYIIA U JIMHEUKHU.
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— Pacno3HaBath OCHOBHBIE BHIEI I-IeTI:IpéX)’l"OHBHI/IKOB, X 9JICMCHTHI, ITIOJIb30BAThCA UX CBOMCTBaMH
IIpu pCIICHUH I'COMCTPUICCKHUX 3aaa4.

— [IpumeHsTH CBOMCTBA TOUKH [I€pECeUeHUs] MeIMaH TPEyrojbHUKA (LIEHTpa Macc) B PEILICHUH 3a/1a4.

— Bunazgers nonsATHEM CpeAHEN JIMHUM TPEYTrOJIBHUKA U Tpaleuu, IPUMEHATh UX CBOWCTBA IIPH

PEIICHUH T'COMETPUUCCKHUX 3a1ay.

— Ilonb3oBatbesa Teopemont Paieca U TEOPEMON O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX U1
peLIeHus IPaKTUYECKUX 3a/1ay.

— [IpumeHsTH MpU3HAKU TO00HS TPEYTOJLHUKOB B PEIICHUH T€OMETPUUYECKUX 3a]1a.
— [lonb3oBarbesa Teopemoit [Tudaropa mist pemeHus reoMeTpUYECKUX U MPAKTUYECKUX 3a/1ay.

— CTpOI/ITL MaTeMaTUYCCKYIO MOJICIIb B IPAKTUYCCKUX 3aladaXx, CaAaMOCTOATCIIbHO AC/IaTh qepTéX( n Ha
XOOUTh COOTBCTCTBYIOIIUC JIMHBI.

— Bnagerts nonstusmMu CHHYCa, KOCMHYCAa U TAHI'CHCA OCTPOro yriia mpAMOYTOJIbHOI'O TPEYT'OJIbHUKA.
— Ilonp30BaThCs ATUMM MOHITHUSA MU JIJIS PCUICHUA ITPAKTUYCCKUX 3a/1a4.

— BeruucaaTe (pa3IMuHBIMU CIIOCOOAMU) TUIOIIAIb TPEYTOJIbHUKA U ITOMIA I MHOTOYT OJTbHBIX (GUTYP
(moMB3yACh, TJIe HEOOXOANUMO, KATBKYIIATOPOM).

— IIpuMeHATh OMy4YEeHHBIE YMEHHUS B IIPAKTUYECKUX 3a4a4ax.

— BaneTh NOHATHSMH BIIMCAHHOTO U LIEHTPAIBHOTO YIJIA, UCIOJIB30BATH TEOPEMBI O BIMCAHHBIX
yIJlax, yriax Mexay XopAaMu (CeKyIIMMH) U YIiie MEeXAy KacaTeJIbHOM U XOpJI0¥ MpH pelieHun
reOMEeTPUUYECKHUX 3aau.

— Bunazers NoHATHEM ONMCAHHOTO YETHIPEX YT OJIbHUKA, IPUMEHSTh CBOWCTBA OMIMCAHHOT O
YETBIPEXYTOJIBHUKA IIPU PEILICHUH 3a/ad.

— IIpumMeHsTh NoNy4YeHHbIC 3HAaHUS Ha TPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOCIHU I 3a/1a4
pEeabHOM KU3HU U TTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHHS C TPUMEHEHHEM MTO100Us 1
TPUTOHOMETPUH (TIOJB3YSICh, TJIe HEOOXOAUMO, KaJbKYISATOPOM).

9 KJIACC

— 3HAaTh TPUTOHOMETPUUYECKUE (PYHKIIMH OCTPHIX YTIOB, HAXOJUTH C UX MOMOIIBIO PA3TUYHBIC
3JIEMEHTHI IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA («pEIIeHHEe MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTs (c

IIOMOIIBIO KaJ'II)Ky.TISITOpa) JJINHBI 1 YTJIbL JJIA HeTaOINYHBIX 3HAYECHUH.

— ITonp3oBaTbes Q)OpMyHaMI/I MNPpUBCACHUA U OCHOBHBIM TPUTOHOMETPUUCCKUM TOXKIACCTBOM JIA



HaXO0XJICHUA COOTHOIIICHUM MCKAY TPUTOHOMCTPUYCCKNMU BCIMYNHAMU.

— HWcnonn3oBaTh TCOPEMBI CHHYCOB 1 KOCMHYCOB IJI HAXOXACHUA Pa3JIMYHBIX 3JICMCHTOB

TPEYTOJIbHHUKA («PEIICHUE TPEYTOJILHUKOBY ), IPUMEHSTh UX IIPH PEIICHUU TEOMETPUICCKUX 3a/1a4.
— Brnagets noHsTHSAMU TPe0Opa3OBaHus MOAOOHS, COOTBETCTBEHHBIX 2JIEMEHTOB MOJOOHBIX (hUTyp.

— Ilonp30BaThCs CBOMCTBAMHU MOA00US TPOU3BOIBHBIX (PUTYP, YMETh BHIUUCIATH JUIMHBI U HAXOAUTh
yriabl y moo0HbIX ¢uryp. [IpuMeHsTs cBolcTBa 10100Ms B MPAKTHYECKUX 3aa4ax.

— YMeTh NpuBOANUTH IPUMEPHI TOJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

— Ilonp30BaThcs TEOPEMAMHU O MIPOU3BEAECHUU OTPE3KOB XOP/I, O IPOU3BEIEHUH OTPE3KOB CEKYIIHX, O
KBaJpare KacaTeJIbHOM.

— Ilonb30BaThCsl BEKTOPAMH, TIOHUMATh UX T€OMETPUUECKHHA U (PU3NYECKUN CMBICI, IPUMEHSTH UX B

peUICHUU T'COMETPUUCCKUX U (I)I/ISI/I‘ICCKI/IX 3aga4.
— HpI/IMCHHTB CKAJIAPHOC NPOU3BEACHUE BEKTOPOB MJIA HAXOXKJACHUA IJIWH U YI'JIOB.

— Ilonp30BaThCA MCTOOOM KOOpAWHAT Ha IIJIOCKOCTU, IPUMCHATD €T0 B PCHICHUH IT'COMCTPUYCCKUX U

MMPAKTUYCCKUX 3a1a4.

— BJ'IaI[eTB MOHATUAMHU NPABUJIIBHOT'O MHOT'OYT' OJIbHHUKA, IJIMHBI OKPY>KHOCTH, JJIUMHBI YT

OKPYXHOCTH U paJiMaHHON MEpHI yIila, YMETh BBIUUCIIATH IUIOLIAlb KPYTa U €ro YacTew.
— IlpuMeHATH NONy4YEeHHbIE YMEHHS B IPAKTHUECKUX 3aJa4ax.

— HaxoauTtpb ocu (MM LEHTPB) CUMMETPHUH QUTYp, IPUMEHSTH JBUKEHHSI INIOCKOCTH B MPOCTEUIITNX

cllydasix.

— IIpuMeHsTh IOTyYeHHBIC 3HAHUS HAa TIPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJICIH JJIS 33129
peabHOM KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHHS C TPUMEHEHHEM MTO100Us 1
TPUTOHOMETPUUYECKUX (PYHKIMI (ITOJIB3YACH, TJIe HEOOXOAUMO, KATbKYISITOPOM).



TEMATHUYECKOE IIJIAHUPOBAHUE

7 KJIIACC
Ne HanmenoBaHHe pa3xeJoB M TeM MPOTPaMMbI KosnmnuecTBo 4acos JurekTponnsie (HudpoBbIe) 06pasoBaTeabHbIE
n/n pecypcbl
BCero | KOHTPOJBHBIE nNpaKTHYeCKHe
padoThI paboThbI
Pazpgen 1. Ilpocreiimme reomerpuueckue QuUrypsl M HX cBoiicTBa. M3mMepeHnme reoMerpHuecKHX BeJIHYHH.
1.1. | TIpocreiimme reoMeTpuuecKre 00bEKThI TOUKH TPSMBbIE, Jy4d M YIJIbl, MHOTOYTOJIbHUK, JIOMAHasl. 6 0 0 https://resh.edu.ru
1.2. | CmexHble U BEPTHKAIbHBIC YIJIBL. 4 0 0 https://resh.edu.ru
1.3. | PaGora ¢ mpocTeinMH YepTeKamu. 1 0 1 https://resh.edu.ru
1.4. | V3MepeHue JIMHEHHBIX M YIJIOBBIX BEJIMYKH, BBIYMCICHHE OTPE3KOB M YIJIOB. 2 0 0 https://resh.edu.ru
1.5. | Tlepumerp u miomans (GUryp, COCTABICHHBIX U3 MPSMOYTOJIbHUKOB. 1 0 0 https://resh.edu.ru
Hroro mo pasneiy: 14
Paznen 2. TpeyroibHukn
2.1. | TlousTHe O paBHBIX TPEYrOJIHLHUKAX U TIEPBUYHBIC MPEACTABICHUs O PABHBIX (KOHTPYIHTHBIX) (Urypax. 1 0 0 https://resh.edu.ru
2.2. | Tpu npu3HaKa paBeHCTBa TPEYrOJbHHKOB. 6 0 0 https://resh.edu.ru
2.3. | IIpu3Haku paBEeHCTBA HPSIMOYTOJIBHBIX TPEYrOJIBHUKOB. 2 0 0 https://resh.edu.ru
2.4. | CaoiicTBO MeanaHbl MPSIMOYTOJILHOTO TPEYrOJbHHKA. 1 0 0 https://resh.edu.ru
2.5. | PaBHOGeIpeHHbIC U PABHOCTOPOHHHE TPEYrOJIbHUKM. 1 0 0 https://resh.edu.ru
2.6. | IlpusHaky W CBOWCTBA PaBHOOEAPEHHOTO TPEYrOIbLHHUKA. 4 1 0 https://resh.edu.ru
2.7. | HpoTu Gomblueil CTOPOHBI TPEYTOJIbHUKA JIEKUT GOIBIIMI YTOI. 1 0 0 https://resh.edu.ru
2.8. | Ipocreiilne HepaBEHCTBA B T'€OMETPHU. 1 0 0 https://resh.edu.ru
2.9. | HepaBeHCTBO TpeyroibHUKA. 2 0 0 https://resh.edu.ru
2.10. | HepaBeHCTBO JIOMaHOI. 1 0 0 https://resh.edu.ru
2.11. | TIpsAMOYroOJIBHBIA TPEYTOIbHUK C yrioM B 30°. 1 0 0 https://resh.edu.ru
2.12. | TlepBbie MOHSATHS O IOKA3aTENLCTBAX B TEOMETPUU 1 00 0 https://resh.edu.ru
HWroro mo pasneiy: 22
Paznen 3. Ilapaieasnbie npsiMble, CyMMa YIJIOB TPeyroJbHHKA
3.1. | MapamienbHble TpsMble, UX CBOWCTBA. 4 0 0 https://resh.edu.ru
3.2. | Iateiii nocrynar Ekiupa. 1 0 0 https://resh.edu.ru




3.3. | Hakpecr nexaiue, COOTBETCTBEHHbIE U OJHOCTOPOHHUE YIUIbl (0Opa30oBaHHbIC MPH NEPECEUSHHN Mapall eIbHbIX MPAMBIX 3 0 0 https://resh.edu.ru
CeKyIIeH).
3.4. | Tlpu3Hak mapamneqbHOCTH NPAMBIX Ye€Pe3 PaBEHCTBO PACCTOSHHMII OT TOYEK OJHOM MPAMOH 1O BTOPOH MHPSAMOM. 1 0 0 https://resh.edu.ru
3.5. | Cymma yrioB TpeyroibHHKa ¥ MHOTOYTOJIbHHKA. 3 0 0 https://resh.edu.ru
3.6. | BHewHue yrisl TpeyroibHUKa 2 0 0 https://resh.edu.ru
HWtoro mo paszeny: 14
Pazgen 4. Oxpy:xHocTh H Kpyr. 'eomeTpuuecKkne mocTpoeHust
4.1. | OKpyKHOCTb, XOP/Ibl ¥ JIMAMETPBI, HX CBOMCTBA. 2 0 0 https://resh.edu.ru
4.2. | KacarenbHasi K OKPYKHOCTH. 3 0 0 https://resh.edu.ru
4.3. | OxpyxHOCTb, BIHCAHHAS B YrOJL. 1 0 0 https://resh.edu.ru
4.4. | Tounsitne o I'MT, npuMeHeHne B 3aiadax. 2 0 0 https://resh.edu.ru
4.5. | Buccektprca M CepeMHHbINA MEPICHUKYISP KaK FeOMETPUYECKHE MECTa TOYEK. 1 0 0 https://resh.edu.ru
4.6. | OKpy)XKHOCTB, OIIMCAHHAsT OKOJIO TPEYroJIbHUKA. 1 0 0 https://resh.edu.ru
4.7. | BuucanHas B TPEYTOJIbHUK OKPY/KHOCTB. 2 1 0 https://resh.edu.ru
4.8. | Ipocreiiimye 3aa4n Ha HOCTPOCHHUE. 2 0 1 https://resh.edu.ru
HToro mo paszeny: 14
Pasgen 5. IloBropeHue u 06001eHne 3HAHMIA.
5.1. | IoBropenune u 0600IICHHE OCHOBHBIX MOHATHII ¥ METOJOB Kypca 7 Kiacca. 4 1 0 https://resh.edu.ru
Hroro 1o paszeny: 4
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 2
8 KJIACC
Ne HanmenoBanue pa3ielroB H TeM NPOrpaMMbl KonunuecrBo yacoB JJieKTpOoHHBIe (11 (POBBIE) 00pPa30BaTEIbHbIE
n/n pecypcbl
BCEro | KOHTpOJIbHBIE NpaKTHYeCKHe
padoThl padoTbl
Paznen 1. YUerbIpéxyroabHIKH
1.1. | HapastenorpamMm, ero IpU3HAKK M CBOMCTBA. 2 0 0 https://resh.edu.ru
1.2. | YacTHble Cilydan MapajuieliorpaMMoB (IIPSIMOYTOJIBHHK, pOMO, KBaapar), UX MPHU3HAKU UCBOWCTBA. 2 0 0 https://resh.edu.ru
1.3. | Tpaneuwus. 2 0 0 https://resh.edu.ru
1.4. | PaBHOGOKast U IPSIMOYTOJIbHAsH TPaICLUH. 2 0 0 https://resh.edu.ru
1.5. | YuBoenne mequansl. 2 0 0 https://resh.edu.ru




1.6. | LenTpanbHas cuMMETpUst 2 https://resh.edu.ru
Hroro mo paznerny 12

Pazgen 2. Teopema daseca u TeopeMa 0 MPONOPHUOHATBHBIX OTPe3KAaX, MOAOOHbIE TPEYTrOJbHHKH

2.1. | Teopema Qaneca u TeopemMa O MPOMOPIHOHATBHBIX OTPE3KAX. 2 https://resh.edu.ru
2.2. | CpenHsisi TMHHS TPEYrOJIbHHUKA. 2 https://resh.edu.ru
2.3. | Tpaneuus, e CpeaHsis JHHHS. 2 https://resh.edu.ru
2.4. | IIpomopHuOHANBHBIE OTPE3KH, IOCTPOCHHE YETBEPTOTO MPOMOPIHOHATBHOIO OTPEe3Ka. 1 https://resh.edu.ru
2.5.. | CaoiicTBa LIEHTpa Macc B TPEYToJIbHUKE. 1 https://resh.edu.ru
2.6. | IlomoOHBIE TPEYrONBHHUKH. 1 https://resh.edu.ru
2.7. | Tpum npusHaka nogoOust TPEYroJIbHUKOB. 3 https://resh.edu.ru
2.8. | IlpakTnyeckoe NpUMEHEHHE 3 https://resh.edu.ru
HWtoro mo paszeny: 15

Paszgen 3. Ilnomans. Haxoxaenue miomajneii TpeyroJbHHKOB U MHOIOyrosibHbIX ¢uryp. Iliomaau nogodusix ¢puryp

3.1. | Tousarue 06 obuieit Teopuu mIoIAIH. 1 https://resh.edu.ru
3.2. | ®opmyisl 1T IUIOIAAK TPEYTOJIbHHUKA, [apajuielorpaMma 2 https://resh.edu.ru
3.3. | OTHoweHH e IUTOIAeH TPEYrONIBHUKOB C OOIIMM OCHOBAHHEM MIIH OOLIEH BBICOTOIL. 1 https://resh.edu.ru
3.4. | BeruncieHue IIIONIAzeH CIOKHBIX GUryp 4depe3 pa3OHUEHHEe HA YaCTH U JOCTPOCHHE. 1 https://resh.edu.ru
3.5. | Ilmomanu ¢uryp Ha Kierdaroil Gymare. 1 https://resh.edu.ru
3.6. | Tlnomwaau nomoOHBIX GuUryp. 2 https://resh.edu.ru
3.7. | BbluncieHne miou@aiei. 2 https://resh.edu.ru
3.8. | 3amaun ¢ mpakTHYECKHM COZEPIKAHHEM. 1 https://resh.edu.ru
3.9. | Peurenne 3agau ¢ MOMOIIBIO METOJA BCIIOMOIATEIbHON ILIOIIAAN 3 https://resh.edu.ru
HWroro no pazneiny: 14

Paznen 4. Teopema Indaropa u Havyaia TPUTOHOMETPHH

4.1. | Teopema ITudaropa, e€ 10Ka3aTeNbCTBO M MPUMEHEHHE. 2 https://resh.edu.ru




4.2. | O6parnas teopema ITugaropa. 2 0 0 https://resh.edu.ru
4.3. | OmpenerneHne TPUTOHOMETPHUYECKHX (DYHKIHI OCTPOTO yriia, TPUTOHOMETPHYCCKUE COOTHOIICHHS B IIPSIMO YTOIBHOM 2 0 0 https://resh.edu.ru
TPEYroIbHUKE.
4.4. | OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 1 0 0 https://resh.edu.ru
4.5. | CooTHOLIECHHUS MEK/IY CTOPOHAMH B HPSMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45° 30°u 60° 3 1 0 https://resh.edu.ru
HWroro mo pazneny: 10
Pasgen 5. Yrabl B okpy:kHocTH. Brnmcannbie M ommcaHHble 4deTbipexyroibHuku. Kacartenrbnbie k okpy:xuoctu. Kacanme okpy:kHocTH.
5.1. | BrucauHbIe U IEHTPAIBHBIC YIJIbL, 2 0 0 https://resh.edu.ru
Yroja MeXJy KacaTelbHOH M XOpJIO0i.
5.2. | Yrubl Mexy XOopaaMu U CeKyLIMMH. 2 0 0 https://resh.edu.ru
5.3. | BrucaHHbIe U ONMMCAHHBIE YETHIPEXYTOJILHUKU, MX MPU3HAKN M CBONCTBA. 2 0 0 https://resh.edu.ru
5.4. | TlpuMeHEeHHE STUX CBOWCTB IIPU PEIICHUH TEOMETPHYESCKUX 3a/1au. 2 0 0 https://resh.edu.ru
5.5. | B3aumuoe pacrionoxenue IByX OKPYKHOCTEH. 2 0 0 https://resh.edu.ru
5.6. | KacaHue oKpyXHOCTEH. 3 1 0 https://resh.edu.ru
HWtoro mo paszeny: 13
Pasznen 6. IloBTopenne, 0600menne 3HAHMIA.
6.1. | TIoBTOpEHHE OCHOBHBIX MOHSTHII U METOJOB KypcoB 7 H 8 KiiaccoB, 0000IICHHE 3HAHMUN. 4 0 0 https://resh.edu.ru
Hroro no paszeny: 4
OBIIEE KOJIMYECTBO YACOB IIO TTPOTPAMME 68 5 0
9 KJIACC
Ne HaumenoBaHHe pa3eioB M TeM HNPOrpaMMbl KoJsimyecTBo yacos DuiekTpoHHbIe (LU (poBbIe) 00pazoBaTebHbIE
n/n pecypcebl
BCero | KOHTPOJIBbHBIE NpaKkTHYeCKHe
padoThI padoThI
Pasgen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. PeleHue TpeyrobHHKOB.
1.1. | Onpenenenue TpuroHomMerpuueckux GpyHkuuit yriaos ot 0° go 180°. 3 0 0 https://resh.edu.ru
1.2. | KocuHyC U CHHYC IIPAMOTO M TYIIOTO yIJia. 2 0 0 https://resh.edu.ru
1.3. | Teopema kocunycoB. (O600mEHHAsT) TeOpEMa CHHYCOB (C PaJMyCOM ONUCAHHOW OKPY)KHOCTH). 2 0 0 https://resh.edu.ru
1.4, | Haxox/JeHHe JUIMH CTOPOH M BEIMYUH YIJIOB TPEYTOJIBLHUKOB. 2 0 0 https://resh.edu.ru




1.5. | ®opmyrna II0WAAN TPEYTOJIbHUKA Yepe3 [BE CTOPOHBI U yrojl MEXK/y HUMH. 2 https://resh.edu.ru

1.6. | ®opmyrna IUIOMAAN YeTHIPEXYrOJIbHUKA Yepe3 €ro JUaroHall M YroJl MEK1y HUMH. 2 https://resh.edu.ru

1.7. | IpakTrnyeckoe NPUMEHEHHE JOKA3aHHBIX TEOPEM 3 https://resh.edu.ru

HWroro no pazaeny 16

Paznen 2. TlpeoGpazoBanue nogoousi. MeTpuueckue COOTHOLIEHHSI B OKPY/AKHOCTH

2.1. | Hownstue 0 mpeobpa3oBaHHH MOXOOHSL. 2 https://resh.edu.ru

2.2. | CoOTBETCTBEHHbBIC SIEMEHTBI TOAOOHBIX (GHUTYP. 2 https://resh.edu.ru

2.3. | Teopema 0 IPOM3BEACHUN OTPE3KOB XOPJ, TEOPEMa O HPOM3BEACHHH OTPE3KOB CEKYIINX, TeOpeMa O KBaapare 2 https://resh.edu.ru
KacaTebHOIH.

2.4, | TIlpuMeHeHHE B PEIICHUH €OMETPUYECKHX 3a/1au 4 https://resh.edu.ru

HWroro no pazneny 10

Paznen 3. Bekropsi

3.1. | OmpeneneHne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. 2 https://resh.edu.ru

3.2. | ®usMuecKkuii U TEOMETPHYECKUI CMBICI BEKTOPOB. 2 https://resh.edu.ru

3.3. | Pasnoxenue BeKTOpa 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM. 1 https://resh.edu.ru

3.4. | KoopauHaTsl BeKTOpa. 1 https://resh.edu.ru

3.5. | CkamspHoe NpoU3BEJCHHE BEKTOPOB, €ro IPUMEHEHHE Il HAXOXKICHHUS IIUH H YIIIOB. 2 https://resh.edu.ru

3.6. | Pemrenue 3ama4 ¢ MOMOILIBIO BEKTOPOB. 2 https://resh.edu.ru

3.7. | IpumeHeHne BEKTOPOB /ISl PELICHUS 33/1a4 KMHEMATUKU W MEXaHHKH 2 https://resh.edu.ru

HWtoro mo paszeny: 12

Pasjen 4. JleKapTOBbI KOOPAMHATHI HA IIOCKOCTH

4.1. | JlexapTOBBI KOOpPAMHATHI TOYEK HA IIOCKOCTH. 1 https://resh.edu.ru

4.2. | YpaBHeHue npsmoii. 1 https://resh.edu.ru

4.3. | YruioBoit kodpdHIMEHT, TAHIreHC yIyla HAKJIOHA, NapajlielibHbIe W IepPIeHIUKYISPHbBIC MPSMBbIE. 1 https://resh.edu.ru

4.4. | YpaBHeHHEe OKPYKHOCTH. 1 https://resh.edu.ru

4.5. | HaxoxaeHue KOOpIHHAT TOYEK [EPECceYEeHrsi OKPYKHOCTH M HPSIMOii. 1 https://resh.edu.ru

4.6. | Meroa KOOpJMHAT MPH PELICHHH TCOMETPUYECKUX 3a/1ad. 2 https://resh.edu.ru

4.7. | Ucnonb30BaHNE METO/IA KOOP/MHAT B NMPAKTHYCCKHX 3a/1adax 2 https://resh.edu.ru

Hroro 1o paszeny: 9

Paznen 5. IlpaBuiibHbIe MHOTOYroIbHUKHK. JIIHHA OKPY:KHOCTH M IUIOIAAbL KPyra. Borunciaenne miomaneit

5.1. | IlpaBuibHBIE MHOTOYTOJIbHUKH, BBIYUCICHHE MX HJIEMECHTOB. 1 https://resh.edu.ru




5.2.

Yucno p 1 AIMHA OKPYKHOCTH.

https://resh.edu.ru

5.3.

JlnvHa 1yru OKpyKHOCTH.

https://resh.edu.ru

5.4.

Panmannas mepa yria.

https://resh.edu.ru

5.5.

Ilnowaas Kpyra u ero 3JIEMEHTOB
(cexTopa U cerMeHra).

https://resh.edu.ru

5.6.

Beruncnenne miomanei ¢puryp BKIIOYAIONMX 3IEMEHTHI KpyTa.

https://resh.edu.ru

Hroro mo paszeny:

Paznen 6. JIBHKEHHS MIOCKOCTH

6.1.

TloHsATHE O IBMKCHHUU TIJIOCKOCTH.

https://resh.edu.ru

6.2.

ITapannenbHblii IEpEeHOC, MOBOPOT ¥ CUMMETPHSL.

https://resh.edu.ru

6.3.

OcH U LEHTPBl CUMMETPHUHU.

https://resh.edu.ru

6.4.

TIpocreiiine npuMeHeHUs! B peLICHUH 3a/1ay.

https://resh.edu.ru

Hroro no pazaeiny:

Pasnen 7. IloBTopenme, oboOuIeHHe, cHUCTeMATH3alUsl 3HAHWI

7.1. | TloBTOpEHHE OCHOBHBIX TOHATHH M METOIOB KypcoB 7—9 KilaccoB, 0000IICHHE U CHCTEMATH3ALUs 3HAHMIA. https://resh.edu.ru
7.2. | Ipocreiitme reoMmerpudeckrue GUIypsl U UX CBOHCTBA. https://resh.edu.ru
7.3. | U3MepeHHe reOMETPHYECKHX BEIHYMH. https://resh.edu.ru
7.4. | TpeyroabHUKH. https://resh.edu.ru
7.5. | TapauienbHble ¥ NEPIEHIUKYIAPHbIE TIPSMBbIE. https://resh.edu.ru
7.6. | OKpYXHOCTb U KpYT. https://resh.edu.ru
7.7. | TeomerpuuecKue MOCTPOEHHSI. https://resh.edu.ru
7.8. | Yrubl B OKpYXKHOCTH. BrHCaHHbIE W ONMMCAHHBIE OKPY)KHOCTH MHOIOYTOJIbHHKOB. https://resh.edu.ru
7.9. | IpsiMasi 1 OKPYKHOCTb. https://resh.edu.ru
7.10. | YerblpéxyroJbHUKN. BricaHHble W ONUCAHHBIC YETHIPEXYTOJbHUKH. https://resh.edu.ru
7.11. | Teopema ITudaropa n Hauana TpuroHoMeTpur. PelieHne 00IUMX TPEYTrOIbHUKOB. https://resh.edu.ru
7.12. | IlpaBuibHBIE MHOTOYTOJIbHHUKH. https://resh.edu.ru
7.13. | TIpeoGpa3oBaHusi TIIOCKOCTH. https://resh.edu.ru
7.14. | JIBwxenus. [Togobue. Cummerpusi. https://resh.edu.ru
7.15. | Tnowaes. Beruncienne mwiomaneit. Ilnomany nogo6HeX GUryp. https://resh.edu.ru




7.16. | [JlekapToBbl KOOPAMHATHI HA IIOCKOCTH. 1 https://resh.edu.ru
7.17. | BeKkTOpbl Ha MJIOCKOCTH 1 https://resh.edu.ru
Hroro no paszeny: 7

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KoanuecTBo 4acoB Bjibt, hopMmBbI
n/n BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHe KOHTPOJIA
padoThI padoThbI
L 1
2 1
3 1
4. 1
5. 1
6. 1
’ 1
8 1
o 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22. 1
23. 1
24. 1
25. 1
26. 1
27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.




59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBIIEE KOJIMYECTBO YACOBIIO |68 7
[MPOIT'PAMME
8 KJIACC
Ne Tema ypoka KoanuectBo yacoB Buawl, popmbl
/i BCEr'o | KOHTPOJIbHbIE | MPaKTH4YecKue KomTpoad
padoThI padoTbI
1. 1
2. 1
3. 1
4. 1
5. 1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.




[MPOI'PAMME

48. 1
49. 1
50. 1
5l. 1
52. 1
53. 1
54. 1
55. 1
56. 1
S7. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBUIEE KOJIMYECTBO YACOBIIO |68 7

9 KJIACC
Ne Tema ypoka KoumnuecTBo yacoB Buabl, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoTsbI padoTbI

1. 1

2. 1

3. 1

4, 1

S. 1




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.




37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51l

52.

53.

o4,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.




68.

OBUIEE KOJIMYECTBO HACOB I10
[NPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YYHEHUKA

7 KJIACC

Aranacsn JI.C., byry3oB B.®., Kagominies C.b. u npyrue ['eomerpus 7-9 kimacc AKITMOHEpHOE OOIIECTBO
"N3naTenscTBO "[IpocBenienue";
Beenure cBoil BapuaHT:

8 KJIACC

Aranacsa JI.C., Byry3os B.®., Kagomues C.b. u npyrue, ['eomerpus, 7-9 kinace, AKIHOHEpHOE 00IIECTBO
«M3narenscrBo «lIpocBemenue» ;
Beenure cBoil BapuaHT:

9 KJIACC

Artanacan JI.C., byry3zos B.®., Kagomues C.b. u apyrue, I'eomerpus, 7-9 knacc, AKIIMOHEPHOE 00LIECTBO
«M3narenscTBO «IIpocBenienue» ;
BBenute cBoil BapuaHT:

METOANYECKHUE MATEPUAJIBI JUIA YYUTEJIA

7 KJIACC

b.T'. 3uB, B.M. Meitnep, A.Il. baxanckuii. 3anauu no reomeTpuu iist 7-11 xmaccoB. —
M.IIpocsemenne,2012.

8 KJIACC

b.I'. 3uB, B.M. Meitnep, A.Il. baxanckuii. 3anauu no reometpun st 7-11 knaccoB. —
M.IIpocsemenne,2012.

9 KJIACC
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