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IHOACHUTEJIBHASA 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «'EOMETPUS»

PaGouas mporpamma o yue6Homy kypcey "['eomerpust" mist oOyuaromumxcs 7 KJIaccoB pa3paboTaHa Ha
ocHoBe DeepaabHOro rocy1apcTBEHHOr0 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBa-
HUS C YIETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABSBIIEMbIX K MaTeMaTHUECKOMY 00pa3oBa-
HUI0, ¥ TPAJUIIMIA POCCUHCKOTO 00pa30BaHMsl, KOTOPhIE 00ECIICYNBAIOT OBJIAJICHIE KIIFOUEBBIMHU KOMITE-
TEHIUSMH, COCTABIISIFOIIMMH OCHOBY JIJIsl HEIPEPBHIBHOTO OOPAa30BaHMsI U CAMOPA3BUTHUSI, a TAKXKE I1EJI0CT-
HOCTH OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS O0yJaronuxcs. B mporpamme
yuTeHbI uJeH U nonoxenus: Konuenuu pa3Butus MareMaTiuueckoro oopa3zoBanus B Poccuiickoit dene-
paruu. B smoxy nudposoii Tpancopmariu Bcex cdep 4eI0BEUSCKON eI TEIBPHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTH4YeCcKOi MOATOTOBKU. YKe B LIKOJIE Ma-
TEMaTUKa CIIY)KHT OMIOPHBIM MTPEIMETOM JUIsI U3yYEHUSI CMEKHBIX JUCIUILINH, a TTOCIIE KOl PeallbHOM
HEOOXOMMOCTHIO CTAHOBUTCS HEIIPEPHIBHOE 00pa30BaHME, UTO TPEOYET MOJHOIEHHOM 06a30B0i 00111€00-
pa30BaTEIbHON MOJATOTOBKH, B TOM YUCJIE U MATEMATUYECKOM.

3710 00YCIOBIEHO TEM, UTO B HAIIU JHU PACTET YUCIIO Mpodeccuil, CBI3aHHBIX C HETIOCPEICTBEHHBIM
MIPUMECHEHHEM MaTEMAaTHKU: U B chepe IKOHOMUKH, U B OM3HECE, M B TEXHOJOTHICCKUX 00JIACTIX, U J1a-
e B TyMaHUTapHBIX cepax. Takum 0O6pa3om, Kpyr HIKOJbHUKOB, AJI1 KOTOPBIX MAaTeMaTHKA MOXKET
CTaTh 3HAYMMBIM MPEAMETOM, PACIIUPSICTCS.

[TpakTryeckas 1Moye3HOCTh MaTEMAaTUKH O0YCIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIIOTCS
(dyHIaMEHTAIBHBIE CTPYKTYPHI HAIIIETO MUPA: MPOCTPAHCTBEHHBIC (DOPMBI M KOJTUYECTBEHHBIC OTHOIIIC-
HUS OT MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOXKHBIX, HEOOX 0T~
MBIX JJIS Pa3BUTHUSI HAYIHBIX M MMPUKJIAIHBIX UACH. be3 KOHKPEeTHBIX MaTeMAaTUYECKUX 3HAHHM 3aTpy THE-
HO MOHUMAaHHe NMPUHIIUIIOB YCTPOMCTBA U UCIIOIB30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIIPUITHE U UHTEP-
MpeTanus
pa3zHo00pa3HON COLMATBLHOM, YKOHOMUYECKOM, MOMUTHYECKON nH(popMaluu, ManodhdexTuBHa
MTOBCETHEBHAS MTPAKTUIECKAS IEATEIIbHOCTh. KakIoMy 4eIIOBEKY B CBOCH KU3HU MPUXOTUTCS BBITOJIHSATh
PacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U MPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUYECKUMU TpUéMa-
MU T€OMETPUUICCKUX H3MEPEHUH U MIOCTPOCHUM, YUTaTh WH()OPMAIIHIO, TTPEIICTABICHHYIO B BUJIE TA0JIHII,
uarpamMm U rpaukoB, )KUTh B YCIOBUAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSITHOCTHBINA XapaKkTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO C paciipeHrueM cdep MPUMEHEHHUsS MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Oolee
B2KHBIM CTAaHOBHUTCS MaTEMaTHYCCKHIA CTUIIh MBITIICHUS, TIPOSIBIISIFOIIMIACS B OTIPECIIEHHBIX YMCTBEH-
HBIX HaBbIKaX. B mpoliecce u3yueHnss MaTeMaTUKH B apceHall IpUEMOB M METOJIOB MBIIILJICHHUS YelIoBeKa
€CTECTBCHHBIM 00pa30M BKIIFOUAIOTCS WHAYKIHS U JACTYKIUS, 0000IICHIE U KOHKPETH3AIUs, aHATTN3 U
CUHTE3, KJ1accu(UKaIys U cucTeMaTu3alus, abcTparupoBanue u aHainorus. O0beKThl MaTEMaTHUECKHUX
YMO3aKJIIOUEHUH, TpaBUjia X KOHCTPYHPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHYECKHX MOCTPOCHUH, CIIO-
COOCTBYIOT BBIPaOOTKE yMEHUs (DOPMYITHPOBATh, 0OOCHOBBIBATH U JIOKA3BIBAThH CYXICHHS, TEM CAMBIM
pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias pois NpuHaANeKUT MaTeMaTHKE U B (JOPMUPOBAHUU aITO-
PUTMHYECKOH KOMIIOHEHTHI MBIIIJICHHSI © BOCTUTAHUH YMEHHH JICHCTBOBATH 110 33JaHHBIM JITOPUTMAM,
COBEpIICHCTBOBATH U3BECTHHIE U KOHCTPYHPOBATh HOBBIE. B mporiecce permieHus 3aqa4 — OCHOBOUW y4ueo-
HOM JISATSIIBHOCTH Ha YPOKaX MaTeMaTHKHA — Pa3BUBAIOTCS TAK)Ke TBOPYCCKAs M MPUKJIAHAS CTOPOHBI
MBIIICHHS.

OO0OydeHre MaTeMaTHKe JaéT BO3MOKHOCTh Pa3BUBATh Y 00YUAONIUXCSI TOYHYIO, PATMOHALHYIO M HH-
(hopMaTUBHYIO peyb, YMEHUE OTOMPATH Harboiee MOIXOSIINE SI3bIKOBBIE, CHMBOJIMYECKUE, TpaQUUecKue
CpEeJICTBA JIJIS BRIPAKCHUS CYXKJICHUH M HATJISTHOTO WX TIPECTABIICHUS.

Heo0xo1uMbIM KOMITOHEHTOM OOIIIEH KYIbTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBIIIETCS OOIIIEe 3HAKOM-
CTBO C METOJIaMH TIO3HAHMSI JICHCTBUTEIILHOCTH, TIPEJICTABIICHHUE O MPEJAMETE U METOJ]aX MaTEMaTHKH,
WX OTJIMYUI OT METOJIOB JPYTHUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHHS
MaTEMAaTHKH JIJIsl PEIICHHSI HAYYIHBIX U IPUKIIATHBIX 3a7a4. Takum 00pa3oM, MaTeMaTuieckoe oopa3o-
BaHWE BHOCHUT CBOM BKJIaJ B (hOpMUPOBaAHHE OOIIEH KyIbTyphl YEIOBEKA.

M3y4yeHrne MaTeMaTHKHU TaKXKe CIIOCOOCTBYET ICTETHYECKOMY BOCITUTAHHIO YEIOBEKA, TOHMMAHHIO

KpPacoThl M U3SIIECTBA MATEMATHUECKUX PACCYKICHUH, BOCIIPUATHIO T€OMETPUIECKIX (HOpM, yCBOE-

HUIO WU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «'EOMETPUS»



«MareMaTuKy yxe 3aT€M Y4UThb HaJ0, YTO OHA YM B IOPSAIOK IPUBOAUT, — IHCAJ BEIUKUN PYCCKUN
yaeHblii Muxaunn BacunseBud JIoMoHOCOB. M B 3TOM COCTOMT O1HA U3 IBYX IIeJield 00y4YeHUSI TEOMETPUHU
KaK COCTaBHOM 4aCTH MaTeMaTHKHU B IIKOJIE. DTON LEIU COOTBETCTBYET JOKa3aTesbHAasK IMHUS IPEnoia-
BaHus reometpun. Creays npeacTaBiIeHHON paboyeil mporpaMme, HaUMHAS C CEABMOT0 Kilacca Ha ypoKax
reoOMETPHH 00YUaIOMIMIACS YIUTCS IPOBOJUTH JOKA3aTeIbHbBIE PACCYKICHUS, CTPOUTH JIOTHYECKUE YMO-
3aKJIIOYEHUs, JOKA3bIBATh UCTUHHBIC YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHHs OT «IIPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hOpMyIHpoBaTh 0OpaTHBIC
YTBEPKACHUS. Y YCHHK, OBJIA/IEBIINN UCKYCCTBOM PACCYKaTh, Oy/IeT IPUMEHSTh €r0 U B OKpYKaroIen
KU3HU.

Kak nucan reomerp u nenaror Urope @enoposuy Llapeiruy, «roapsMu, HOHUMAKOIUMU, YTO TAKOE J0-
Ka3aTeJIbCTBO, TPYAHO U J1a)K€ HEBO3MOYKHO MAaHUITyJIUPOBATh». 1 B 3TOM COCTOUT Ba)kKHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUECHUS TEOMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHONM MaTEMaTUYECKON
mKkoJje. BMecte ¢ TeM aBTOpBI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3IUIIHETO (PopMaIn3mMa, 0co-
OCHHO B OTHOILIEHUH Hayal U OCHOBaHUU reomeTpun. Opaniry3ckuit matemaruk JKan /[peioHHE 11O 3TOMY
MOBOY BBICKa3ajcs Tak: «YTo KacaeTcs JeMKaTHOU MpoOIeMbl BBEICHHS «aKCHOMY, TO MHE Ka)eTcH,
YTO Ha MEPBbIX MOpax HY>KHO BOOOIIE n30erarb MPOU3HOCUTH Camo ATO cioBO. C Ipyroi ke CTOPOHBI, HE
CJIEIyeT yIYCKaTh HU OJJHOM BO3MOKHOCTH J1aBaTh IPUMEPHI JOTUUECKUX 3aKJIFOUEHUH, KOTOpPbIE Ky/a B
OoJbllel Mepe, 4eM Uesl akCUOM, SIBIISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEISIMU MaTeMaTHuye-
CKOTO MBIIUICHUS.

BTopoii nenbro n3ydeHus: FeOMETpUH SIBISETCS UCIIOIb30BAHNUE €€ KAK MHCTPYMEHTA [IPU PELICHUH KaK
MaTEeMaTHUYECKUX, TaK U MIPAKTUYECKUX 3aJ1a4, BCTPEUYAIOUINXCA B peasibHOM Ku3HU. OKOHUMBILIUHN KypC
TFE€OMETPUHU LIKOJIBHUK JIOJIKEH OBITh B COCTOSIHUU OTNPEAETUTh T€OMETPUUECKYI0 (PUTYpY, ONUCATh CIIO-
BaMU JaHHbBIN 4epPTEK WIM PUCYHOK, HAMTH IIJIOLIA/lb 36MEJIbHOI0 Y4acTKa, pacCUuTaTh HEOOXOAUMYIO
JUITMHY ONTOBOJIOKOHHOTO Kabenst uiu Tpedyemble pa3Mephl rapaxa Jijisi aBTOMOOMIIA. DTOMY COOTBET-
CTBYET BTOpAasi, BBIYUCIUTEIbHAS JINHUS B U3YYEHUU T€OMETPUH B 1IKoJI€. JlaHHAs pakTUYecKas TUHUS
SBIICTCS HE MEHee BakHOM, yeM rnepBasi. Emé [lnaton npeanuceiBai, 4tods! «rpaxaane [Ipexkpacnoro
ropojia H1 B KOEM ClIy4ae He OCTaBJISUIM T€OMETPUIO, BEIb HEMAJIOBAYKHO JJaKe M0O0YHOE €€ IPUMEHEHHE
— B BOGHHOM JI€JI€ 4, BOIPOYEM, U BO BCEX HayKaxX — JUJIS JIYUILIEr0 UX YCBOCHUS: Mbl BE/Ib 3HAE€M, KaKas
OecKOHEYHas pa3HUIIa CYLECTBYET MEXK/1y YEJIOBEKOM IMPUYACTHBIM K T€OMETPUH U HENTPUUYacTHBIMY. J1s
3TOT0 YUHUTENI0 PEKOMEHAYETCsS NoA0UpaTh 3aJauu MPAaKTUUYECKOro XapakTepa /sl pacCMaTpUBaEMBbIX
TEM, YUUTb JIETEl CTPOUTh MaTeMaTHUYECKUE MOJIETN PealbHbIX )KU3HEHHBIX CUTYallul, IPOBOJIUTH BbI-
YHCJICHUS U OLIEHUBATh aIcKBaTHOCTH IMOJIYyYEHHOr0 pe3yipTaTa. Kpaline Ba)kHO IOJ4EPKUBATH CBS3U
re€OMETPUH C APYTUMHU IPEeIMETaMH, MOTUBHUPOBAThH UCIIOIb30BaTh OMPEIEICHHS T€OMETPUUECKUX QUTYD
U TIOHATHH,

J€MOHCTPUPOBATh MPUMEHEHHE MOJYYEHHbIX YMEHUN B (PU3HKE U TEXHUKE. DTH CBSI3U Hanbosee SpKo
BUJHBI B TeMax «Bekropsl», « T puroHomMerpudeckre COOTHOIEHUA», «Meto koopanHaT» u «Teopema
[Tudaropax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHy B /KJlacce u3y4aeTcst yueOHbIN Kypc «'eomeTpus», KOTOpPbIi BKIOYAeT
CIIeIYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GpUrypsl 1 ux cBoiicTBay, «M3mepenue
rCOMCTPHUICCKUX BCINYHUH», 4 TAKKE ((HeKapTOBI)I KOOpJAWHATHI Ha IJIIOCKOCTH Y, «BeKTOpI)I)), «JIBI/I)KeHI/IH
iockoctu» U «lIpeoOpazoBanus mogo0us». YueOHbIH MIaH MpeaycMaTpUBaeT U3ydeHne TeOMeTPUN Ha
0a30BOM ypOBHE, UCXO/Is1 U3 68 yIEOHBIX YacOB B Y4€OHOM TOJTy.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS»

Hauansubie nouaTus reometpun. Touka, npsimasi, OTpE30K, Jiyd. YToia. Buael yrios. BeptukaibHeie
U CMeXHbIe YIUIbl. buccekrpuca yria. JIomanasi, MHOroyrojibHUK. llapanensHOCTh U EpIIEHIUKYIISAP-
HOCTb IIPSIMBIX.

OCHOBHBIE IOCTPOEHHUS C IOMOIIBIO IUPKYJIS U TuHeHKu. TpeyronsHuk. Bricota, Meauana, Ouccek-
TpHUCa, UX CBOWCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUI TPEYroiIbHUKH. HepaBeHCTBO TpeyroabHHKA.

CaolicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipru3Haky paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa ¥ PU3HAKY MapaJlIeNbHbIX IpsMbIX. CyMMa yIiioB TpeyroibHUKa. BHemHue
YTJIBI TPEYTOJIbHUKA.



[IpsimoyrosbHbII TpeyroabHUK. CBOMCTBO MEHMaHbI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [[pu3Haku paBeHCTBA MPSIMOYTOIBHBIX TPEYTOJIbHUKOB. [IpSAMOYTONBHBIN TPEYTOJbHUK C
yriaom B 30°.

HepaBeHncTBa B reOMETpUHr: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOMU, TE€O-
pema o OobIleM yriie U OOJBIIeH CTOPOHE TPEYroabHUKA. [lepreHauKysap U HaKIIOHHAS.
IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yaeOHOTO0 Kypca «'eoMeTpus» TOJDKHO 00eCTIeYnBaTh JOCTHKEHNE HAa YPOBHE OCHOB-
HOTO 00111er0 00pa30BaHus CICAYIOMUX JHIHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00pa3oBa-
TENbHBIX PE3YJIbTaTOB:

JAUYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPaAMMBbI y4eOHOTO Kypca « eoMeTpus» XapaKTepU3yIOTCS:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECa K MPOLUIOMY M HACTOAIIEMY POCCUUCKOM MaTeMaTHUKU, IEHHOCTHBIM OTHOIIIE-
HHUEM K JIOCTHKEHHSIM POCCUMCKHUX MAaTE€MaTUKOB U POCCUHCKON MaTEMAaTUYECKOM IIKOJIbI, K UCTI0JIb30Ba-
HUIO 3TUX JOCTHKCHHI B JPYTUX HAYKaX M MPUKIAIHBIX chepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U PeaTU3alliU €T0 TPaB, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, ABICHUI, IPOLIETYP IPasKIaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STUHYCCKHUX TTPOOJIEM, CBI3aHHBIX C
MIPAaKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HayKHU, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITUYECKUX MPUH-
LIUIIOB B JEATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MaTeMaTUUECKOW HaNPaBJIEHHOCTH,
OCO3HAaHHEM BaKHOCTU MaTeMaTHYeCKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH JKU3HM ISl YCTICIHO M
poeCCHOHATLHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM MHAMBHUIYaAbHON TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX IL1a-
HOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IMOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE!

CMOCOOHOCTBIO K AIMOIIMOHATEHOMY U ACTETUYECKOMY BOCTIPUSITHIO MaTEMAaTUUECKHX OOBEKTOB,
3a/1a4, peleHU, pacCyKAEHUI; YMEHUIO BUJIETh MATEMATUUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHUA:

OpHUEHTAIINel B e TEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, TPUPOIBI U 00IIECTBA, TOHUMAaHUEM MAaTeMaTH4YEeCKOW HAYKH
Kak cepbl YEIOBEYECKOU IEATEIHHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH JJIsl PA3BUTHUS [TUBUIIH-
3aIy; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MAaTEMaTHYECKON KyJIbTYpOU KaK CPEICTBOM MTO3HAHUS
MHpa; OBJaJCHHEM MPOCTEHITUMHU HABBIKAMH MCCIIEIOBATENBCKON AEATENbHOCTH.

du3znveckoe BoCnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS U AIMOIHOHAJIBHOI0 0J1ar0MNoJIy-
YHMs: TOTOBHOCTBIO IPUMEHITh MATEMAaTHUECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS, BEJCHUS 310-
poBoro o0paza )KU3HH (310pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEXXHUM 3aHATUN U OT/bIXA, pEryJsipHas
¢busnueckas akTUBHOCTb);

c(hopMUPOBAHHOCTHIO HABBIKA pedIeKCUH, TPU3HAHKEM CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa
JPYroro 4eaoBeKa.

IK0JIOTHYECKOE BOCIHUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUIA JUIS PEIICHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY KaIoIen cpebl, TUIIAaHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOYKHBIX MOCJIEACTBHH I OKPYKa-
IOLIEHN CpEb;

OCO3HAHUEM TJIO0ATBPHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHUS.

JIn4HOCTHBIE pPe3y/IbTaThl, 00ecTeYUBAIOIINE AJANTANHIO 00YYAKIIErocs K M3MEHAI0-

IMMCS YCJIOBUSIM COLUAJIbHOM U IPUPOAHOI cpelbl:

— TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIIIEHUIO YPOBHS CBOEH

KOMITETEHTHOCTH Yepe3 MPaKTHUYECKYIO ACITEIHHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJIEH,

nprOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OTBITA IPYTHX;

— HEO0XO0JIMMOCTHIO B JOPMUPOBAHNU HOBBIX 3HAHUH, B TOM YuCie (OPMYITHUPOBATH UJICH, TIOHATHUS,

TUIOTE3bl 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATH JE(UITUTHI COO-

CTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;



— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAlHIO, BOCTIPUHUMAThH CTPECCOBYIO CHUTYaLIMIO KaK BbI-
30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbI€ PEIICHUS U IeHCTBUSA, POPMYINPOBAThH U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

METAINIPEIAMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBbI yUeOHOTO Kypca «I'eoMeTpus» XapaKTepru3yroT-
Csl OBIIQJICHUEM VHUBEPCAIbHbLIMU HOZHAGAMEIbHBIMU OeliCMBUAMY, YHUBEPCANbHLIMU KOMMYHUKA-
MUGHBIMU OCliICMBUAMU U YHUBEPCATbHBIMU Pe2YIAMUGHBIMU OeliCMBUSIMU.

1) Vuueepcanvuvie noznasamenwvhuie deticmeaus obecneuusaiom hopmuposarue 6a308vixX KOCHUMUG-
HBIX NPOYecco8 00yuaromuxcs (0ceoeHue Memooo8 NOIHAHUSA OKPYICAIOWe20 MUpa,; npuUMeHeHue lo2uie-
CKUX, UCCNIe008aMeNbCKUX Onepayull, yMeHut pabomamo ¢ uHpopmayueti).

ba3zoBble Jlornyeckue 1ecTBUSA:

— BBIABJIATH U XapaKTepPU30BaTh CYIIECTBEHHbIE MMPU3HAKH MaTeMaTHYECKUX 00BEKTOB, MOHS-
TUH, OTHOIICHUH MEKy MOHATHIME; (OPMYITUPOBATEH ONPEACIICHUS TIOHATHH; yCTaHABINBATH
CYILIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS JIJIsl 000OIICHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

— BOCHPUHUMATH, GOPMYITUPOBATH U MPEOOPA30OBLIBATH CYK/ICHUS: YTBEPIUTEIbHbIC

U OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

— BBIABJISATH MaTeMaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUUs B (pakTax, AaH-
HBIX, HAOJIIOJCHUSIX W YTBEPKACHUX; Mpe/yIaratb KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U
NPOTHUBOPEUHNL;

— JIe7IaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHUKHU, JETYKTUBHBIX U UHYKTHUB-

HBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHI 110 aHaJIOTHH;

— pa3bupath J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUH (MPSMbIEC U OT MMPOTUBHOTO), MPOBO-
JUTh CAMOCTOATEIHLHO HECJIOKHBIE I0Ka3aTeIhCTBAa MATEMAaTUYECKUX (PAKTOB, BEICTpAaUBATh apry-
MEHTAIIHIO, IIPUBOJIHUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS,
— BbBIOMpaTh crioco0 perieHus: yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BApPHAHTOB pellie-

HUS, BBIOMPATh HAOO0JIee MOIXOIAIINN C YYETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHU-

€B).

ba3oBble uccienoBare/ibCKue A1eCTBUS:

— HCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HaHUsI; OPMYITHUPOBATH BOTIPO-
ChI, (PUKCHUpYIOIINE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHFHO YCTAHABIMBATh HCKOMOE U JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

— TMPOBOAMUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY TIJIaHY HECJIOKHBIN SKCTIEPUMEHT, HEOOIBIIIOE
HCCJIEIOBAHKE M0 YCTAaHOBIEHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEK-
TOB MEXIYy COOOM;

— CaMOCTOSTENbHO (GOPMYyTUPOBATH 000OIIEHHUS U BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, MCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB

1 0000IIIEeHHI;

— MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEIOJIOKEHUS O

€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaumeii:

— BBISBJIATH HEJIOCTATOYHOCTH M U30BITOYHOCTH MH(GOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS pellie-
HUS 33/1a4U;

— BBIOMpATh, AaHATTM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIHIO pa3Iny-
HBIX BUIOB U (hOPM TIPE/ICTABICHHUS,

— BbBIOMpaTH GopMy MpeACcTaBICHHS HHPOPMAIH U WILTIOCTPUPOBATH pelllaeMble 3aaul cXeMa-
MU, THarpaMMaMi, HHOU TpaduKON ¥ HX KOMOWHAITUSIMU;

— OIICHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPHSM, MPEATOKEHHBIM YUUTEIEM

Wi ChOPMYITHPOBAHHBIM CAMOCTOSITENHHO.

2) VHnusepcanvHvle KOMMyHUKamMueHbwle Oeticmsus 00ecnedusarom chopmuposanHocms CoOyUaib-
HbIX HABBIKO8 00YYAIOUUXCA.

Oo0wmenne:

— BOCHPUHUMATH U POPMYITUPOBATH CYKIACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LETSIMH 0011Ie-
HUS; SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PellIeHUs 3aJaul, KOMMEHTHPOBATh MOJyYEHHBINH PE3yNIbTaT;



— B X0Jie 00CYXJIeHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI, peliae-
MO 3a/1a4uM, BHICKa3bIBAaTh MU, HAIICJIEHHbIE Ha TOUCK PEIIEHHSI; COIOCTABIISATh CBOU CYKIEHUS C
CYXJICHUSIMH IPYTUX YYaCTHUKOB JUAJOra, OOHapyXHBaTh pa3inive U CXOJCTBO MO3UIIUI; B KOP-
pekTHOM popme hopMyTUpOBaThH pa3HOTIIACHUS, CBOU BO3PAKCHUS;
— TIPEACTABIIATH PE3YNIbTAThl PELICHHUS 331a4H, SKCIEPUMEHTA, HCCIIEJOBAHNUS, IPOEKTA; CAMO-
CTOATEIHHO BHIOMpATH (pOpMAT BBHICTYIJICHUS C YUETOM 33/a4 MPE3eHTALUN U OCOOCHHOCTEH
ayJIUTOPHUH.
CoTpyaHn4ecTBO:
— TIOHUMATb U HCIIOJI30BaTh MIPEUMYIIECTBA KOMAHHON M MHIUBHIyaTbHON pabOTHI IPH peltie-
HUU y4eOHBIX MaTeMaTUUECKUX 3aay;
— TPUHUMATBH 1IeJIb COBMECTHOM JEeSTEIHLHOCTH, INIAHUPOBATh OPraHU3aLUI0 COBMECTHOI pabdo-
ThI, paclpeAessaTh BUIbl padoT, JOrOBapUBATHCS, OOCYKAATh MPOIIECC U Pe3yibTaT paboThl;
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
— y4acTBOBAaTh B IPYIIOBBIX opMax padboThl (00CYkAeHHs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBbI
u 1p.);
— BBIIOJHSATH CBOIO YaCTh padOThl U KOOPJAMHUPOBATH CBOU ACHCTBUS C APYTUMHU WIEHAMU KOMaH-
JIBL;
— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPUSIM, CPOPMYITHUPOBAH-
HBIM YYaCTHUKAMH B3aHMOICHCTBHSL.
3) VhuueepcanvHuvle pecynamuenble Oelicmsus obecneuusarom Gopmuposarue cmMovliCi08blX YCMAHOB0K
U HCUBHEHHBIX HABLIKOG TUYHOCU.
Camoopranuszanmsi:
CaMOCTOSITENIFHO COCTABJIATH IUIAH, aJITOPUTM PELICHHS 33aa4u (UM €r0 YacTh), BBIOMPATh CIIO-
co0 peuieHus ¢ y4éTOM UMEIOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHH ¢ YI€TOM HOBOH MH(pOpMAIUH.
CaMOKOHTPOJIBb:
— BIJAJETh CIIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS TPOLIECca U pe3ysibTaTa pelie-
HUSl MaTEeMaTUYECKOM 3a/1a4H;
— TPeABHIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PEIICHUH 33]]a9l, BHOCHTH KOPPEKTHBEI
B JIEATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
— OLIEHUBATh COOTBETCTBUE PE3YIbTATA JACATEIHHOCTH TIOCTABICHHON IIETTN U YCIOBUSAM, OOBSCHSITH
NPUYMHBI JOCTHXKEHUS M HEJJOCTHKEHHS 11eJIH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPEeTEHHO-
MY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30oBaHuUs JTOJIK-
HO o0ecrieuynBaTh JOCTH)KEHUE CIEIYIOLINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:
— Pacno3naBate n3ydeHHble reoMeTprUuecKre (GUTyphl, ONPEAEIATh UX B3aUMHOE PACIIONIOKEHHUE, N300-
pakaTb reoMeTpu4ecKkre (GUTyphl; BBIMOIHATE YEPTEXKH [0 YCIOBHIO 3a/1a4l. MI3MepsATh TMHEeHHbIe U yT-
JIOBBIE BEIMYMHBL. Pemarh 3a1aui Ha BBIYMCIICHUE JUIMH OTPE3KOB M BETMYMH YIJIOB.
— Jlenatpb rpy0yI0 OLIEHKY JTUHEHHBIX M YIJIOBBIX BEIMYMH NPEAMETOB B PeabHOMN JKHU3HHU, pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3nnuaTh pa3Mepsl 3TUX 0OBEKTOB MO MOPSIIKY BETHUUHBI.
— CrpouTb YepTekKH K TeOMETPUUECKUM 3a/1a4aM.
— Ilonb30Barbes MpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, UCIOIb30BaTh MPU3HAKK U CBOICTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3ajay.
— [IpoBoauTh TOrMYECKNE PACCY ACHUS C UCTIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.
— Ilonb30Barbes MpU3HAKaMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM ME/INAHBI,
MPOBEIEHHON K TUIIOTEHY3€ NMPSMOYTOJIbHOTO TPEYTOJbHUKA, B PEICHHUH T€OMETPUUECKUX 3a/1au.
— OnpenensaTs napaiebHOCTh IPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU CeKyIIasl.
Onpenenars MapauieIbHOCTh IPSIMBIX ¢ TOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPAMOUN 10
TOYEK APYrOU MPSMOM.
— Pemartp 3a7aun Ha KJeTYaTOM Oy™mare.
— IIpoBOAUTH BBIUMCIIEHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIE 3HAUEHUS YTJIOB B TEOMETPHUECKUX
3aJja4ax ¢ MCI0JIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U1 MHOTOYTOJIbBHUKOB, CBOMCTB yIJIOB, 00pa-
30BaHHBIX IIPU [IEPECEUEHHUH JIBYX NapAJUIEIbHBIX NPSAMBIX CEKyIllel. Penats npaktuueckue 3a1auu Ha
HaXO0XJIECHUE YTJIOB.



— BnageTs MoHATHEM reOMeTPUYECKOr0 MECTa TOUEK. Y METh OIPEeIATh OUCCEKTPUCY yTIiia U
CepeMHHBINA NEPIIEHIUKYIISAP K OTPE3KY Kak FreOMETPHUUECKHE MECTa TOUEK.

— ®opmynupoBaTh ONpeeaeHUsI OKPY>KHOCTH U KPyra, XOpbl U IUaMETPa OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

— Ilonp3oBaThCs HpOCTef/’ILHI/IMI/I reoOMCTPUYCCKUMHU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/I‘-IGCKI/Iﬁ
CMBICJI.

— HpOBOIII/ITb OCHOBHBIC TCOMCTPHUYCCKHUC MMOCTPOCHUS C TOMOIIBIO UPKYJIA U JIMHEHKH.



TEMATHYECKOE IINTAHUPOBAHUE

Nerm [HammenoBanue pasaenoB u  |[KonmdecTBo yacos | Jlata [Buael nesrenbHoCTH Bupbi, DJeKTpOHHBIE (LIU(POBBIC)
o [TeM IIPOrpaMMBI BceroKOHTP [IIp. (bopmbI 00pa3oBaTeIIbHBIC PECypPChI
pab. [paboTk KOHTPOJISI
Pasnenl.llpocreiimuereomerpuyecknepurypoiuuxcpoiictea.IsMepennereoMeTpu4ecCKuXBeJIMIMH.
1.1. [[Ipocreiinue reoOMeTpuYCCKHE(6 0 0.25 dopmyaupoBaTh OCHOBHBIC ITOHATHS U OMpeaesieHus [recTupoBa- (ttps://resh.edu.ru/subject/1
OOBEKTHI, TOUKH, TIPSMBIC, JTy- HUE 717/
9 U yTJIbl, MHOTOYTOJIbHUK,
lToMaHast
1.2. |CMeXHbIC U BepTUKaIbHbIE (4 0 0 Pacnio3naBaTh u3ydeHHbIe TeoMeTprueckue purypsr; [Yerueiii  |https://resh.edu.ru/subject/1
YIJIBI ONpeAesATh UX B3aUMHOE PACIIOIOKEHUE; BBIIOJI-  [OIIPOC; 717
HSITh YEPTEXK M0 YCIOBHUIO 33 Ia4H.
1.3. |Pabora ¢ mpocreimumu gep- (1 0 0.25 [IpoBoauTs mpocTeiiiiue nocTpoeHus ¢ nomonipo  |[[Ipaktuy.  |http://school-
Te)KaMHM LUPKYJIS U JTMHEHKN pabora collection.edu.ru
1.4. [M3MepeHue TUHEWHBIX U yT- |2 1 0.75 N3MmepsTh TMHEWHBIC U YTIIOBBIE BETUYUHBI reomeT- [[IpaxT. http://school-
ITOBBIX BEJIMYMH, BBIYUCIICHUE PHYECKHX M MPAKTUYECKHX O0BEKTOB paboTa collection.edu.ru
OTPE3KOB M YIJIOB
1.5. [[Iepumetp u momaas ¢uryp, (1 0 0 Pacnio3HaBaTh H3y4eHHbIE reomMeTprueckue Gurypsl, [Yerueiii  |http://school-
COCTABIJICHHBIX U3 MPSIMO- OTIPEJICNISITh KX B3aUMHOE PACITOJIOKCHHE. BBITIOJI-  [OIPOC collection.edu.ru
YTOJIbHUKOB HSATH YePTEXK MO YCIOBUIO 3a/1a4.
Toro no paszneiny: 14
Paznen 2. TpeyroibHUKH
2.1. [[lousithe o paBHBIX Tpeyroyb-|1 |0 0 Pacrio3HaBath mapbl paBHBIX TPEYTOJILHUKOB Ha ro- (YcerHbiii  |https://resh.edu.ru/subject/1
HUKaX U TICPBHYHBIC TIPE/I- TOBBIX YepTexkax (C yKa3aHHEM IPU3HAKOB) oI1poc; 717/
CTaBJICHUSI O PaBHBIX (KOH-
CPYSHTHBIX) (pUTypax
2.2. [Tpu npu3Haka paBeHCTBa Tpe- (6 1 0 [IpumeHsATh TpU3HAKK paBeHCTBA MpsMOyroybHbIX  [[Tucemen. |http://school-
YTOJILHUKOB TPEYTrOJILHUKOB B 3aJa4ax. KoHTpOJB; [collection.edu.ru
2.3. [[Ipu3Haku paBeHCTBA NpPsAMO- |2 0 0 [IpumeHsTH TpU3HAKKU paBEHCTBA NMPsMOYroibHbIX  (Tectupo-  |https://resh.edu.ru/subject/1
YTOJIBHBIX TPEYTOJIbHUKOB TPEYrOJbLHUKOB B 3aJ1a4yax. BaHNC, 7/7/
2.4. |CBoiicTBO MeaHMaHbI IpsiMO- (1 0 0 [IpumeHsATh MpU3HAKKH PABEHCTBA MPSMOYTroNbHBIX  [YcerHbiil  |http://school-
YTOJIBHOTO TPEYTOJIbHUKA TPEYroJIbHUKOB B 3aJa4ax. OTpocC; collection.edu.ru
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2.5. |PaBHOOenpeHHBIC U paBHO- |1 0 0 DopMyIUpOBaTh ONPEIEICHUS] OCTPOYTOJIBHOTO, Yeruwiid  [http://school-
CTOPOHHUE TPEYTOIbHUKH. TYIOYTOJIBHOTO, IPSIMOYTOJILHOI0, PABHOOEAPEHHOTQOIIPOC; collection.edu.ru
PaBHOCTOPOHHETO TPEYTOJLHUKOB; OMCCEKTPHUCHI, BB
COTBI, ME/IMaHbBI TPEYTOJIbHUKA; CEPEAMHHOTO MEePIICH,
JUKYJISIpa, OTPE3Ka, IEPUMETPa TPEYroJbHUKA
2.6. [[Ipu3nakwu u cBoiicTBa paBHo- 4 |0 0 dopmyMpoBaTh CBOICTBA U MpU3HaKU paBHOOen- |Ycrubiii  |https://resh.edu.ru/subject/1
OCIPEHHOTO TPEYTrOJIbHUKA PEHHOTO TPEYroJIbHUKA orpoc 7/7/
2.7. |[[IpotuB OombIeii ctoponb (1 0 0 BoiBoauTh ciieicTBuUs (paBEHCTB COOTBETCTBYIOIUX |YcTHBIM  |https://resh.edu.ru/subject/1
TPEYroJibHUKA JICKHUT O0Jb- 3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB. orpoc; 717/
[IAI yTOJI
2.8. [[Ipocreiimie HepaBeHCcTBa B (1 0 0 Hcnonb3oBaTh 1IMGPOBBIC pecypehl A uccienoBa- [Ycerubeiii  |https://resh.edu.ru/subject/1
reoOMeTpHH HHS CBOMCTB M3y9aeMbIX QUryp. OTIPOC; 77/
2.9. [HepaBeHnctBO TpeyroibHuka (1 0 0 Hcnonb3oBath 1udpoBbie pecype st ucciaeaoanus [[Tucemen. |https://resh.edu.ru/subject/1
CBOMCTB M3y4aeMbIX QUryp. KoHTpONb |//7/
2.10. [HepaBeHCTBO JTOMaHOM 1 0 0 Hcnonb3oBaTh 1IUGPOBBIC peCcypehl A uccienoBa- [Ycerubeiid  |https://resh.edu.ru/subject/1
HUsI CBOMCTB; U3y4aeMbIX (QUTyp o1poc; 7/7/
2.11. [IpssMOyToJIbHBIN Tpeyroiab- (1 0 0 dopMyIHPOBATh OMPEICICHUS OCTPOYTOabHOTO, Ty- [YcTHb  |https://resh.edu.ru/subject/1
HUK C yriom B 30°. MMOYTOJIBLHOTO, MIPSAMOYTOJBHOT0, PABHOOEIPEHHOIO, [0MPOC; 77/
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHCHI,
BBICOTBI, ME/IMAHbI TPEYTOJIBHHUKA; CEPEAMHHOTO
MEePICHANKYJIISIpa, OTPE3Ka, epruMeTpa TPeyroabHH-
Ka
2.12. [IepBbie MOHATHA O I0Ka3a- |2 1 0 3HAKOMHTHCS C HICTOPUEH Pa3BUTHSI T€OMETPUN Yeruenii - |http://school-
TEJIbCTBAX B FTEOMETPHH orpoc collection.edu.ru
Toro no paszneiny: 22
Paznen 3. [lapajiesibHble PsiMble, CYMMa YIJIOB TPEYroJibHHKA
3.1. [[Mapamnenbubie npsimbie, ux 4 |0 0 dopMyIMpoBaTh MOHATHE MAPAJUICIBHBIX MPsAMBIX; |YcTHBIH  |https://resh.edu.ru/subject/1
CBOWCTBA. HAXOJHTh MPAKTHUCCKHUE TPUMEPBI orpoc 7/7/
3.2. [[Iaterit moctynat EBknmmma. (1 0 0 3HAKOMHTHCS C HCTOPHUEH pa3BUTHSI T€OMETPUHI Verubeiii - |https://resh.edu.ru/subject/1
ompoc 7/7/
3.3. [Hakpecr mexamue, COOTBET- |3 0 0 N3yuath CBOWCTBaA yIiIoB, 00pa3oBaHHBIX IpH mepe- |[[Tucemen- |http://school-
CTBCHHBIC M OJTHOCTOPOHHHE CCUCHHUH MapaUICIbHBIX MPSIMBIX CEKYIICH; HbIi KOH-  [cOllec-
yTI1bl (0Opa30BaHHbBIE TIPH I1e- TPOJIb tion.edu.ru

[peCedYeHNH MmapalieIbHBIX
MPSIMBIX CEKYIIICH)
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3.4. [[Ipu3Hak napajieIbBHOCTH 1 0 0 [IpoBoauTh HOKa3aTENBCTBA MAPAJUICIIEHOCTH NBYX [YerHbiii  |https://resh.edu.ru/subject/1
MPSIMBIX Y€pe3 PaBEHCTBO MPSIMBIX C TTIOMOIIBIO YTJIOB, 0Opa30BaHHBIX MPH TI€- [OMPOC; 717/
[PACCTOSAHUN OT TOYEK OJHOU pECEUECHUHN 3TUX IIPAMBIX TPETbEU IIPAMOM.
MpsIMOM J10 BTOPOU MPsIMOM
3.5. |[CymMma yriioB TpeyroJibHHKa U[2 0 0 Bbrauciare cymmy yriioB TpeyroibHUKa U MHOTO-  [YcerHbiid  |https://resh.edu.ru/subject/1
MHOTOYTOJIbHHKA yTOJIbHUKA. orpoc 717/
3.6. |BHemHMe yriibl TpeyroibHUKa|3 1 0 HaxonuTe ynciioBble 1 OyKBeHHbIC 3HaUCHUS yIiioB [YcrHbiid  [http://school-
B FTCOMETPHUYECKHX 3a/a9ax C UCIOIb30BAaHUEM TE€O- |OIPOC collection.edu.ru
peM O CyMMe YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHH-
Ka.
Mtoro no pazneiny: 14
Pa3nen 4. OkpyxHOCTh U KpYr. 'eoMeTpryecKHne mMoCTPOEHMsI
4.1. |OKpyKHOCTb, XOPIBI ¥ IHa- |2 0 0 dopMyIMPOBATh ONPEICICHUS OKPYKHOCTH, Xopsl, [YcTHbii  |https://resh.edu.ru/subject/1
METpBbI, X CBOHCTBA JMaMeTpa M KacaTeIbHOH K OKPY>KHOCTH oIpoc 717/
4.2. [KacartenbHast K OKPYKHOCTH |3 0 0 dopMyIMPOBATh OMPEICICHUS OKPYKHOCTH, Xopsl, [YcTHbii  |https://resh.edu.ru/subject/1
JIMaMeTpa U KacaTelIbHOM K OKPY)KHOCTHU o1poc 7/7/
4.3. |OKpYXHOCTb, BITUCAHHAS B 1 0 0 OBnazieBaTh MOHITHIMH BIIMCAHHOMN M ontucanHoil  [Ycruerid  |https://resh.edu.ru/subject/1
YTOIT OKPY’>KHOCTEH TPEyTroJIbHUKA; HAXOAUTH IIEHTPHI OTIpOC; 7/7/
3THX OKPYKHOCTEH
4.4. |[Tonstue o 'MT, npumene- |2 0 0 UcnonsizoBate Meton IMT 1 qokasarenbcTBa TEO- |Y CTHBIN http://school-
HIUe B 3a7a4ax peM o mepeceyeHUN OUCCEKTPHUC YII0B TPEYTOJIbHU- [0OTPOC collection.edu.ru
Ka U CEPEMHHBIX MEPICHIUKYISIPOB K CTOPOHAM
TpeyrojabHuKa ¢ moMmoiiso ['MT.
4.5. |buccekrpuca u cepenunnbiii L |0 0 HUcnonb3oBatk metox 'MT st nokazatenbcTBa Teo- [Yerubiii  |https://resh.edu.ru/subject/1
[EPICHIUKYJIISIP, KaK T€OMET- peM O TepecevYeHUN OMCCEKTPUC YIIIOB TPEYTOJIbHHU- [OIPOC 717/
pUYeCKre MeCTa TOUeK Ka U CEPEMHHBIX MEPIIEHIUKYIIIPOB K CTOPOHAM
TpeyrojapbHUKa ¢ noMouso ['MT.
4.6. |OKpY>XKHOCTbH, OITHCAHHAS 1 0 0 HccnemoBath, B TOM 9HCIIE UCIIONB3Ys 1ndpoBeie  |Yerubiii  |https://resh.edu.ru/subject/1
OKOJIO TPEYTOJIbHUKA pecypchbl, OKPYKHOCTh, BIIMCAHHYIO B YTOJI; IIGHTP  [0IPOC 7/7/
4.7. [Bnucanuas B TpEyTOJABHUK |2 1 0 OKpY>KHOCTH, BIIMCAHHOI B yroJ, paBeHCTBO oTpe3- |Veruwii  |https://resh.edu.ru/subject/1
OKPY’KHOCTh KOB KacaTeJbHBIX. OIpocC 717/
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4.8. [Ipocreiimme 3aqa4yu Ha 0~ |2 0 1 Pemrate OCHOBHBIC 3a/1a4l HA ITOCTPOCHHUEYTIIA, [Mpaktu-  |http://school-
CTpOCHHUE PaBHOT'O TaHHO- ye- collection.edu.ru
MYy,CEepPEAMHHOTOIIEPIICHIUKYIISIPAIaHHOTO OTPE3-  [CKasipa-
KaIpsiMOM, IPOXOISAIIEH YePE3JaHHYIO TOUKY Oota
UIEePIECHAUKYIIPHOUAAHHON Tps-
MOi1;0MCCEKTPUCHIIAHHOTO YIJIa;TPEYyTOJIbHUKOB
TTOPa3JINYHBIMAJIICMEHTAM.
Toronopasaeny: 14
PasznenS.IloBTopeHneno0600IeHHE3HAHU I
5.1. [[ToBTOopeHnenob0O6IIcCHHEOC- 4 0 0 PemraTe3a1aunHanoBTOpE- KoH- https://resh.edu.ru/subject/1
HOBHBIXTIOHATHIIMETO10B- HUE, WJUTIOCTPUPYIOIIEECBI3U MEKyPa3TUIHBI- TPOJIb- 7/7/
Kypca7kiacca. MH4aCTAMUKYpPCa. Hasipado-
Ta;
toromnopasnueny: 4
OBIIEEKOJIMYECTBOYACOB- 68 5 2.25

[TOITPOTPAMME
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INOYPOYHOEIIJTAHUPOBAHHUE

Nen/ fara Temaypoka
o IUIaH daxt
IIpocreiimuereomerpuyecknedurypbiunxcpoiicrea.isMmepennereoMeTpu4ecKMXBeJMYHH —
14 gacos
1. Toukuunpsimele
2. Toukuunpsmsie
3. OTpe3ok
4. OTpe3okueroayivHa
5. Jlyu. Yron
6. N3mepenueyrion
7. CMexHBIE yTIbl
8. BepTukanbHbleyribl
0. [epnieHTUKYASAPHBICTIPSIMbIC
10. Pabora ¢ npoctredmmMuyepTeKaMu
11. W3mepenne TUHEHHBIX U YTIOBBIX BEIMYHH,BEIYUCIICHHE OTPE3-
KOB MYTJIOB
12. IToBropenue no teme «lIpocreitmuereomerpuueckue GuUrypol
MUXCBOMCTBaY
13. Koumponvnasa paooma Ne Ino meme «Ilpocmeiimiuezeomem-
puueckue Quzypol uuxceoiicmea»
14. [lepumerp u maomaabGUryp, COCTaBICHHBIX U3MPSIMOYTOJIbHUKOB
Tpeyroabuukm — 22 yaca
15. [lonsATHE O PaBHBIXTPEYTOJIBHUKAX HIIEPBUYHBIC TIPEACTABICHUSO
paBHBIX (KOHTPYIHTHBIX)(pUrypax
16. [IepBbIil IpU3HAK paBEHCTBATPEYTOJIbHUKOB
17. Bropoii mpu3Hak paBeHCTBATPEYrOJIbHUKOB
18. IepBblif 1 BTOPO NPU3HAKWPABEHCTBATPEYTOJIbHUKOB
19. Tpetuii npru3HaK paBeHCTBATPEYTOJIbHUKOB
20. IToBropenue no teme«lIpu3Haku paBeHCTBATPEYTOJIBHUKOBY
21. Konmponvnaa pavoma Ne2 no meme «Ilpusnaku pagencmea-
mpeyzo1bHUK06)
22. [Ipu3HaKkK paBeHCTBANPSIMOYTOJIbHBIXTPEYTOJIbHUKOB.
23. Jloka3aTesnbCTBO PaBEHCTBANPSAMOYTOJIbHBIXTPEYT OJIbHUKOB.
24. CBOMCTBO MEIMAHBIIIPSIMOYTOJIBHOTOTPEYTOJIbHUKA
25. PaBHOOGe1peHHBIE NPABHOCTOPOHHUETPEYTOJIbHUKI
26. PaBHOOEIpEHHBIATPEYTOTBHUK
27. PaBHOOEIpEeHHBINTPEYTOILHUKUET OCBOICTBA
28. [Ipu3nakupaBHOOEAPEHHOTOTPEYTOJILHUKA
29. [IpumeHeHne MpuU3HAKOBPaBHOOEAPEHHOTOTPEYTOJIbHUKA
30. [IpoTuB GombIIel CTOPOHBITPEYTONIBHUKA JIEKUTOOIBIIUITYT O
31. [Ipocreiimme HepaBeHCTBA BTEOMETPUHN
32. HepaBeHcTBoTpeyroapHuKa
33. HepaBeHCTBOIOMaHO.
34. [IpssMOYTrONBbHBINTPEYTOIBHUKCYTIIOMB30°
35. IlepBble MOHATHUS 0JJOKA3aTEIbCTBAX BICOMETPUHU




36. Koumponvnasa paooma Ne 3nomeme« Tpeyzonvnuku

IHapanieabHblenpsAMbIe,cCYMMA YIJI0BTPEYTroJbHUKA — 14 yacos

37. [TapamiensHBICTIPSIMBIC

38. [TapannenbHbICIPSIMBIC U CEKYIIIAs

39. [Ipu3naku napamienabHOCTUIIPSMBIX

40. [Ipu3HakunapaiiebHOCTUIIPSIMBIX

41. [IarsiiinoctynatEBknuaa.

42. CBoiicTBa mapayICIbHBIXITPSMBIX

43. CaoiicTBa yIJIOB U MapaylieNbHBIXITPIMBIX

44. Pemenue 3anau no teme «IlapamiensHbie npsmbie»

45. [Ipu3Hak napamieabHOCTUIIPSMBIX YepPE3 PABEHCTBOPACCTOSIHUI OT
TOYEK OJJHOUIIPSAMOUNTOBTOPOUIIPSIMOI

46. CymMa yriioB TpeyroJlbHUKauMHOTOYTOJIbHHKA.

47. Pemrenue 3anau no remeCymMMayrioBTpeyrojibHUKA

48. BHemHueyribITpeyroibHuKa

49. CBOICTBO BHEIIHErOyrja TPEYrojlbHUKA

50. Konmponvnaa paboma Ne 4no meme «llapannenvnvienpamote.

Cymma y2n06mpey201bHUKA)

OxpyxkHocTbuKpyr.I'eomeTpuyeckuenocrpoenusi — 14 yacon

ol. OKpy’>KHOCTb, XOP/bl UIUAMETPbI

52. OKpy>XHOCTb, XOp/Ibl UIUAMETPBI,UXCBOMCTBA

53. KacaTenpHasiKOKpY>KHOCTH

54, KacarenpHaskoKpy)HOCTH

55. Pemenue 3anau no reme «KacarenbHast KOKPYKHOCTHY

56. OKpy’KHOCTb, BIIUCAHHAs BYTOJL.

57. [Tonsatue o 'MT,npumeHeHneB3aga49ax

58. Metoa reoMeTpuuecKUXMECT TOUEK B 3ajjauax HAallOCTPOEHHE

59. buccekTpuca u cepeAMHHBIANIEPIIEHAUKYIISAP, KAKT€OMETPUUYECKHE

MECTaTOUYEK

60. OKpy>XHOCTb, OITMCaHHAs1 BOKPYT TPEYrojJbHUKa

61. OKpy>KHOCTb, BIUCAaHHASIBTPEYTOJIbBHUK

62. Pemenuesanau no teme «OKPY>KHOCTBY»

63. I'eomeTpuyecknenocTpoeHus

64. KonmponvnaapabomaNe5 no meme « OKpyscHocmoy u Kpyz»
IToBTOpeHHeno00001eHUue3HAHU I — 4 yaca

65. [Tpu3HaKH paBeHCTBATPEYTOJIHHUKOB

66. PaBHOOE1peHHBIC HPABHOCTOPOHHHETPEYTOILHIKH

67. CBolicTBa YIJIOB NPY MapaJuIEIbHBIXIIPIMBIX

68. Pemennesanad no reme «OKPYKHOCTH

YYEBHO-METOAUYECKOEOBECIIEYEHUEOBPA3OBATEJIBHOI'OITPOLECCA

OBA3ATE/IBHBIEYUEBHBIEMATEPUAJBIIJIAYYEHUKA
Mepznsak A.L.;ITonouckuiiB.b.;AAxkup M.C.; non penakiueii [Tononsckoro B.E.;I"'eomerpust;7knacc;

OomiecTBoCcOrpaHMueHHOHOTBETCTBeHHOCTHI0 "M3naTensckuiiienTpBEHTAHA -
'PAD"; Akumonepnoe;o0mectBo " M3natenscTBo [Ipocsemenue"



METOANYECKUEMATEPUAJIBIIJIAYYUTEJA

Mepznsak A.L'., [lononckuit B.b., SAxkup M.C.; non penakiueii [lononsckoro B.E., ['eomerpus,7
Ki1acc,O0IIeCTBOCOrpaHUYCHHOMOTBETCTBEHHOCTRIO '3 narenbckuiiiieHTpBEHTAHA -
I'PA®"; AknmonepHoeoOmiecTBo "M3natenbpctBo [IpocBenienue";

HUP®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUUHTEPHET
https://resh.edu.ru/subject/17/7/http://school-collection.edu.ru
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INOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pa6ouasg nporpamma o yue6HoMy Kypcy "['eomeTpus” fJis ob6y4arwiuxcs 8 kjaccoB pa3paboTaHa Ha OCHOBE
desepanbHOrO rocy;apcCTBEHHOr0 06pa3oBaTebHOI0 CTAHAapTa OCHOBHOTI'O 006111ero 06pa3oBaHus C y4yé-
TOM M COBpEMEHHBIX MUPOBBIX TPeOOBaHUH, NpebABISEeMbIX K MaTeEMaTUYeCKOMY 00pa30BaHUIO, U TpaJu-
I[MHA pOCCUHCKOro 06pa30BaHUs, KOTOpPbIe 06eCIEYUBAIOT OBJIa/leHHe KJII0YEBbIMU KOMIIETEHIIUSIMH, COCTaB-
JISIOIMMH OCHOBY /IJIsl HEIPEPBIBHOI'0 06pa30BaHUs U CAMOPA3BUTHS, a TAKXKe LeJIOCTHOCTb OOLIEKYJIBTYP-
HOTO, INYHOCTHOI'O U N03HABATEJbHOTO Pa3BUTHS 06y4YarIUXCcsl. B mporpaMme yyTeHbl U EHUU MOJI0XKe-
HUa KoHLenuuu pasBUTHA MaTeMaTHyecKoro oo6pasoBanus B Poccuiickoit @espepanuu. B anoxy nudposoi
TpaHcpopManuu Bcex chep yesoBeuyeCcKoH eATeJbHOCTH HEBO3MOXHO CTaTb 06pa30BaHHbIM COBPEMEHHBIM
4yeJI0BEKOM 6e3 6a30BOi MaTeMaTHUYeCKOU MOATOTOBKU. Y Ke B LIIKOJIE MaTeMaTHKa CIYKUT ONIOPHBIM MpeJ-
METOM /ISl U3y4YeHHsI CMEXXHBIX JUCIUILIMH, a TI0CJIe UIKOJIbI peaJibHOM HE06X0AMMOCTbIO CTAHOBUTCS He-
NpepbIBHOE 06pa30BaHUe, YTO TPebyeT MOJHOIeHHOW 6a30BOM 06111e06pa30BaTeJbHON OATOTOBKH, B TOM
4yucse U MaTeMaTU4YeCKOH.

JTO 06yC/I0BJIEHO TE€M, YTO B HALIM JIHU PACTET YMCJI0 Npodecculd, CB3aHHbIX C HENOCpeCTBEHHBIM NPUMe-
HeHHeM MaTeMaTHKU: U B chepe 3KOHOMUKH, U B GU3HECE, U B TEXHOJIOTMYECKUX 06J1aCTsX, U JJaXke B I'yMa-
HUTapHbIX chepax. TakuM 06pa3oM, KpyT LIKOJIBbHUKOB, JJ11 KOTOPbIX MaTeMaTHKa MOeT CTaTb 3HAYH-
MbIM IpeIMETOM, PACIIUPAETCH.

[IpakTHUYeckas Mo0JIe3HOCTh MAaTEMATHUKU 06y CIOBJIEHA TEM, YTO €€ MpeMeTOM ABAAITCA GyHJaMeHTabHbIE
CTPYKTYPbI HAlllero MUPA: MPOCTPAHCTBEHHbIe GOPMBbI M KOJIMYeCTBEeHHbIe OTHOLIIEHUSI OTIIPOCTEHIIUX,
yCBaWBAaEMbIX B HEIIOCPE/ICTBEHHOM OIIBITE, /10 JOCTATOYHO CJI0XKHBIX, HEOOXOAUMBIX JJITPA3BUTHS HAYUHbBIX
Y IPUKJIAIHBIX UJlel. be3 KOHKPeTHbIX MaTEMAaTUUYECKUX 3HAaHUH 3aTPyAHEHO MOHUMaHUENPUHIUIIOB
YCTPONCTBA U UCII0JIb30BAHUS COBPEMEHHOHN TeXHUKH, BOCIIPUATHE U UHTEPIIPeTaLUsA pa3Ho0Opa3HOH Co-
[UaJIbHOM, 9KOHOMUYECKOH, MOJIUTUYECKON UHPOpMaLMY, ManoddPeKTHUBHA MOBCeJHEBHAS TPaKTUYEeCKast
JledTeJIbHOCTb. KaK/JoMy 4esI0BeKYy B CBO€H KHU3HU MPUXOJUTCS BbINOJHATD PACYETHI U COCTABJIATH aJITo0-
PUTMBI, HAXOAUTDb U IPUMEHSATh GOPMYJIbl, BJAaIeTh MPAKTUYECKUMHU MPUEMAMU reOMeTPHUYECKUX U3Mepe-
HUH U IOCTPOEHUH, YUTATh MHPOPMAIHIO, PE/ICTABJIEHHYIO B BU/JIe TA0GJIUI], UarpaMM U rpaduKOB, )KUTh B
YCJIOBUSX HEONPE/IeJIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CAy4alHbIX COOBITUH.

OsHOBpEMeHHO € pacliMpeHueM chep NpUMeHeHUs1 MaTeEMAaTUKU B COBPeEMEHHOM 0011jecTBe BCE 60Jiee Bax-
HbIM CTAaHOBUTCSI MaTeMAaTUUYECKUH CTUJIb MbILLJIEHUS], IPOSIBJISIOIUICSA B ONpe/ie/IEHHbIX YMCTBEHHbIX
HaBbIKax. B npoluecce u3yuyeHuss MaTeMaTHKHW B apceHasl IPUEMOB U METO/I0B MbILIJIEHUs] YeJI0BEKA ecTe-
CTBEHHBIM 06pa30M BKJIIOUAIOTCS UHAYKLUA U AeJYyKLUs, 00001eHHe U KOHKpeTHU3allusl, aHa/Iu3 U CUHTE3,
KJaccuUKaLUs U cHCTeMaTHU3alMs, abcTparupoBaHye U aHaaorusa. 06 beKTbl MaTeMaTUYeCKUX YMO3aKJIIO-
YeHUH, MpaBu/Ia UX KOHCTPYHPOBAHUS PACKPbIBAIOT MEXaHU3M JIOTHYECKHUX MIOCTPOEHUH, CHOCOOGCTBYIOT
BbIpaboTKe yMeHHUs POopMyJIUPOBATh, 060CHOBBIBATH U [JOKA3BIBATh CYXKAEHUS, TEM CaMbIM Pa3BUBAIOT JIO-
ru4yecKoe MbllljieHHe. Begyias poJsb NpUHAJIEKUT MaTeEMAaTUKe U B GOPMHUPOBAHUH aJITOPUTMHUIECKOM
KOMIIOHEHTHI MbIIIJIEHUS U BOCIUTAaHUY YMEHUH e CTBOBATH 110 33JaHHBIM aJITOPUTMaM, COBEPIIEHCTBO-
BaTb U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mpoliecce penieHus 3a1a4 — OCHOBOM yue6GHOM esATEIbHOCTU
Ha ypOKax MaTeMaTUKU — Pa3BUBAIOTCS TaKKe TBOpYECKas U MPUKJIaJHasi CTOPOHBI MbILIJIEHHUS.

O6y4yeHne MaTeMaTHKe JAaéT BO3MOXKHOCTb Pa3BUBATh y 00yYAIOIIMXCS TOYHYIO, pallMOHANbHYI0 U HHOpMa-
THUBHYI0 pedb, YyMeHHe OTOUpaTh HauboJiee NOAXOAsLIME SI3bIKOBbIE, CHMBOJIMYECKHe, IpadUiecKrue cpej-
CTBa [I/1 BbIPAXKEeHUA CY>KJAeHUW U HaTrJIAAHOr0 UX peJCTaBJIeHuU .

HeO6XO,£[I/IMbIM KOMIIOHEHTOM O6H_leﬁ KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHHH ABJIAETCA o6mee 3HAaKOMCTBO

C METOJAaMHU ITO3HAHHUA AEﬁCTBHTEHbHOCTH, npeacrtaBjeHHe O IpegMeTe U METOAaX MAaTEMATHUKH, UX OTJINYUH
OT METOA0B APYIUX €CTECTBEHHbIX U TYMAHHUTAPHDBIX HAYK, 00 0CO6EHHOCTAX IpUMEHEHHUA MaTeMaTHUKH 4JId



pelileHHsI HAyYHbIX U TPUKJIA/IHBIX 33/1a4. TakuM 06pa3oM, MaTeMaTHYeCKoe 06pa3oBaHe BHOCUT CBOU
BKJIaZl B OpMUpOBaHUE O6IIEN KYJIbTYPhl YeJ0BEKA.

W3ydyeHHe MaTeMaTUKU TaKXe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAaHUIO YesloBeKa, IOHUMaHUIO Kpaco-
Thl U U3S11eCTBA MaTeMaTUYeCKUX PacCyKJeHUH, BOCIPUSATHUIO FeOMeTpUUYeCKHUX GOPM, YCBOEHUIO U eU
CUMMETPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «I'EOMETPUSD»

«MaTeMaTHKy y»e 3aTeM YYUTb HaZl0, YTO OHA YM B NNOPALOK NPUBOLUT», — NHUCAJ BEJTUKUHN PYCCKUU yYeHbIN
Muxaus BacuibeBud JIoMOHOCOB. Y B 3TOM COCTOUT OJiHA U3 [IBYX LieJleil 00y4eHHs reOMeTPUH KaKCOCTaB-
HOW 4aCTHA MaTeMaTHKH B LIKoJIe. ITOH LieJIM COOTBETCTBYeT JloKa3aTeJ/IbHasl IMHUS NIPeNoiaBaHUs reoMeT-
puu. Cineays npejcTaBJieHHON paboyeli mporpaMMe, Ha4MHasl € Ce/JbMOI'0 Kjacca Ha ypoKax reoMeTpUu
06y4JaroLMiics YYUTCS IPOBOJUTD J0OKa3aTe/bHble PAcCyXK/jeHusl, CTPOUTD JIOTHYeCKHe YMO3aKJ/IIUeHu s,
Jl0Ka3blBaTb UCTUHHbIE YTBEP}KAEHUS U CTPOUTb KOHTP NPHUMEPHI K JIOXKHBIM, IPOBOAUTDL PACCYKEeHUS OT
«IPOTHBHOTO», OTJIMYAaTh CBOMCTBA OT NPU3HAKOB, GOPMYINPOBATh 0OpaTHbIE yTBEPKAEHUSA. YUEHUK,
OBJIaZIEBILHMI UCKYCCTBOM PacCy¥AaThb, OyZleT IPUMEHSATb er0 U B OKPY KaloLl el KU3HHU.

Kak nucan reomeTp u negaror Urops @enoposud llapbiruy, «/10AbMY, IOHUMALUME, UYTO TaKOe J0Ka3a-
TeJIbCTBO, TPYAHO U Ja>ke HEBO3MO>KHO MaHHUITyJIMPOBaTh». Yl B 3TOM COCTOUT BaXKHO€ BOCIIUTATEJbHOE
3HaueHHe U3yuyeHHUs TeOMETPUH, IPUCYLee HMEHHO OTeYeCTBEHHON MaTeMaTH4YeCcKOH 1KoJie. BMecTe ¢ TeM
aBTOPbI NPOrpaMMbl IPeOCTEPEraAIOT YYUTEJISA OT U3JIMLIHero ¢popMaiu3Ma, 0cCO6eHHOB OTHOLIEHUH HavaJl
Y OCHOBaHUM reoMeTpuu. Ppannyscknil MaTeMaTUkK JKaH /IbeJoHHE 110 3TOMY OBOAY BbICKA3aJCs TaK:
«YTo KacaeTcs JeJTMKaTHOHN Npo6JieMbl BBeJEHUSI «aKCHUOM», TO MHE KaXKeTcsl, YTO Ha [epBbIX NOPax HY>KHO
BOOOG11le U36eraThb MPOU3HOCUTD CaMo 3TO c10BO. C Apyroi ke CTOPOHBI, He cjleyeT yIyCcKaTb HA OJHOMN
BO3MOXXHOCTH JlaBaTh IPUMePhI JIOTHYECKUX 3aK/I0UeHUH, KOTOpbIe Kyia B 60/blLIel Mepe, YeM HU/iesl aKCH-
OM, AIBJIAIOTCA UCTUHHBIMU U eJUHCTBEHHBIMHU [ BUTaTe/ISIMU MaTeEMaTUY€CKOT0 MBIIIJIEHUA».

BTopoil Lesiblo M3ydyeHNd FeOMeTPUH ABJISAETCSA UCII0JIb30BaHUe eé KaK MHCTPYMeHTa [IpY pellleHUH KakK Ma-
TeMaTU4YeCKHX, TaK U PaKTUYECKUX 33/1a4, BCTPEYaKIIUXCA B peaJbHOM »KU3HU. OKOHYMBIIHHI KypC reo-
MEeTPHHU LIKOJbHUK JOKEH ObITh B COCTOSIHUM OMNpeieIUTh FTeOMEeTPUUECKYI0 pUTypy, OonHucaTh CJI0BAMHU
JQHHBIN 4epTEX U PUCYHOK, HAUTH [JIOLa/b 3eMeJIbHOT0 yYacTKa, paCCYUTATh HEOOX0AUMYIO AJIUHY
ON'TOBOJIOKOHHOTI'0 KabeJisi UM TpebyeMble pa3Mepbl rapaka /ij1s1 aBTOMOOMJISA. ITOMY COOTBETCTBYET BTO-
pad,BbIYUCIMTENbHAsA JIMHUA B U3Y4YeHUU FeOMeTPHUH B 1IKoJIe. J/laHHad paKTU4YecKas JIMHUA ABJIAETCH He
MeHee BaXKHOH, ueM nepBas. Emé [lnaToH npeanuceiBasl, YTO6bI «rpaxkaaHe [IpekpacHOro roposa HU B KOeM
c/lydae He OCTaBJISIJIM TeOMETPHIO, Be/lb HEMAJIOBAXKHO JlaXke TI0O0YHOe e€é NIPUMeHeHue — B BOEHHOM JieJie
[la, BIpO4YeM, U BO BCeX HayKax — JiJIs1 JIyUlllero UX yCBOEHUSI: Mbl Be/lb 3HaeM, Kakasi 6eCKOHeYHas pasHUIa
CYLLleCTBYeT MeX/y 4eJIOBEKOM IIPUYACTHBIM K FeOMEeTPUU U HENTPUIACTHBIM». JIJI1 3TOr0 yYUTEJI0 peKo-
MeHJyeTcsl N040MpaTh 3aJja4y NPaKTUYECKOr0 XapaKTepa JJIs pacCMaTpHUBaeMbIX TeM, YUUTh JleTel CTpo-
WTb MaTeMaTU4eCKHe MOJle/Id peaIbHbIX KU3HEHHBIX CUTyallMH, IPOBOJAUTb BBIYMCJIEHUSA U OLeHUBATh
aJleKBaTHOCTb NMOJY4YEeHHOT 0 pe3yabTaTa. KpaliHe Ba>KHO OAYEPKMBATh CBA3U T€OMETPUH C [PYyTUMH
npeAMeTaMy, MOTUBUPOBATh MCII0JIb30BaTh ONpe/ie/iIeHUsl reoMeTpUYecKUx GUTyp U NOHATUH, JeMOHCTPU-
poBaTh IpUMeHEeHHUeE [T0JIyYeHHbIX YMeHUU B PU3MKe U TeXHUKe. ITU CBSI3U HanboJlee SPKOBU/HBI B TEMAX
«BekTopb», « TpuroHoMeTpuieckre cCOOTHOIIEHUsI», «MeTo/| koopauHaT» U «TeopeMa [ludaropax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
CorJylacHO yye6HOMY IJIaHY B 8 KJlacce U3y4yaeTcs yuebHbIN Kypc «['eoMeTpHsi», KOTOPBIN BKJIIOYAET cJie-

JlyIollllie OCHOBHbIe pa3fiesibl cojepikaHus: «['eomeTpuyeckre GUIypbl U UX CBOHCTBa», «M3MepeHue
reoMeTpUYECKUX BEJIMIMH», a TaKXKe «/[eKapToBbl KOOP/MHATHI HA MJIOCKOCTU», «BeKTOpbI», «/|BMKeHHUs
mrockoctu» U «[IpeobpasoBaHust MoL006UsI».

Y4e6HbIN NJ1aH NpeAycMaTpUBaeT U3ydeHHe reOMeTPUU Ha 6a30BOM yPOBHE, UCX0/is U3 68 y4eOHbIX YaCOBB
y4eOHOM TOAY.

COJAEPKAHUE YYEBHOI'O KYPCA "TEOMETPHA



YeTbIpéXyroabHUKU. [lapasienorpaMm, ero Npu3Hakd M CBOWCTBA. YacTHble cjay4yad MapasiiesiorpaMMoB
(mpsAMOyTOJIBHUK, pOM0, KBaApaT), UX MPU3HAKU U CBOMCTBA. Tpamnenus, paBHOGOKas Tpamnelus, eé CBOWCTBA
Y npu3Haku. [IpsaMoyrosibHag Tpanenus.

MeTog yaBoeHus1 MefuaHbl. lleHTpanbHasa cuMMeTpus. Teopema Pajsieca U TeopeMa O NPONOPLHUOHAIBHBIX
OTpe3Kax.

Cpe/ZiHue IMHUM TPEYTOJIbHUKA U Tpanelunu. LleHTp Macc TpeyroJibHUKA.

[Togo6ue TpeyroJabHUKOB, KO3 PuneHT noA06us. [[pu3HaKu moo6Hus TpeyroJabHUKOB. [[puMeHeHnenoso-
OUs MpU pellleHUH NPaKTUYeCKUX 3a/a4.

CBoiicTBa miowaielt reoMeTpuyeckux puryp. PopmyJisl A5 MJI0LEAAM TPEeyroJbHUKA, TapalieorpaMma,
poM6a u Tpamnelyu. OTHOILIEHUE 101 el MoA0OHBIX QUTYD.

BelunciieHHe IJI0IaAeH TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIEeTYaTou OGyMare.
Teopema [Mudaropa. [[pumeHeHue Teopemsbl [ludaropa npu pemeHMU NPAKTUIECKUX 334aY.

CHHYyC, KOCUHYC, TAHT€HC OCTPOro yrJa MpsiMOYroJIbHOTO TpeyrojbHuKa. OCHOBHOE TPUTOHOMETPUUECKOETOX I e-
cTBO. TpuroHomerpuveckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnuvcaHHble U LHEeHTpPaJIbHbIE YI'JIbl, YT OJI MEXAY KacaTeJIbHOH U XOp[LOfI. Yrabl MeXxAy XO0pAaMHU HCEeKYII -
MU. BriMcaHHbIe U ONIMCaHHbIE ‘JETpréXYI‘OJIbHI/IKI/I. B3aumMmHoe pacnoJioXXeHne AByX OKpYH(HOCTeﬁ.KaCH-
HHE OKpYX(HOCTeﬁ. O6ume KacCaTeJIbHbl€ K IBYM OKPYXXHOCTSM.

IIJTAHUPYEMBIE OBPA3OBATEJ/IbHBIE PE3YJ/IbTATbI

OcBoeHue yye6HOr0 Kypca «['eoMeTpusi» T0HKHO 00eCreYMBaTh JOCTH)KEHWE Ha YPOBHE OCHOBHOTO
06111ero 06pa3oBaHus CAEAYIOUUX JUYHOCTHBIX, MeTaNpeIMETHBIX U TPpeAMEeTHBIX 06pa30BaTeIbHBIX
pe3yabTaToB:

JIMUHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3y/IbTaThl 0CBOEHHUS TPOrpaMMbl y4e6HOro Kypca «['eoMeTpusi» XapaKTepU3yHOTCS:

IMaTpuoTHYecKoe BOCIMTAHME:

IpOsiBJIEHWEM HHTEpeca K MPOLIJIOMY U HACTOSIEMY POCCUHCKON MaTeMaTUKH, LIeHHOCTHBIM OTHOLIEHUEM K
JIOCTHXKEHUSAM POCCUMCKUX MaTeMaTUKOB U POCCUICKON MaTeMaTH4eCcKOH IIKOJIbl, K UCIIOJb30BAHUIO 3THX
JIOCTH>KEHUH B IpYTHUX HAayKax U MPUKJIAJHbIX chepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
TOTOBHOCTBIO K BBINOJHEHHIO 06513aHHOCTEN rpaKJaHUHA U peaIM3aliiy ero npas, IpeJCTaBJeHHeM O Ma-

TeMaTUYeCKUX OCHOBAxX QYHKIMOHUPOBAHUS Pa3/IMUYHBIX CTPYKTYP, ABJEHUH, TpoLelyp rpaXJaHCKOroo6-
1ecTBa (BbIGOPHI, ONPOCHI U 1IP.); TOTOBHOCTBIO K 00CY>K/J€HUI0 3TUUECKUX PO6JIeM, CBI3aHHBIX C IPAKTH-
YeCKUM MPUMeHeHHEeM JIOCTHKeHUH HayKH, 0CO3HAaHHWEM BaXXHOCTH MOPaJIbHO-3THYECKUX MPUHIUIIOB B
JlesITeJIbHOCTH YYEHOTO.

TpynoBoe Bocnnutanue:
YCTaHOBKOﬁ Ha aKTHBHOE€ y4aCTHe B pelI€eHUH NIPaKTUYIEeCKHX 3aJa4 MaTeMaTH4YeCKOH HaIllpaBJIEHHOCTH,

OCO3HAaHHWEM Ba)KHOCTU MaTeMaTUYECKOr0 06pa30BaHUs HA MPOTSKEHUHU BCEH XKU3HU JJIs1 YCIIEIHOU
npo¢deccCHoHaTbHOM e TebHOCTH U Pa3BUTHEM HEOOX0MMbIX YMEHUH;

OCO3HAaHHbIM BbI60pOM U [IOCTPpOEHHUEM I/IH,HI/IBI/I,E[yaJIbHOI\/)I TPaEeKTOpPHUH O6p330BaHI/IH N ’)KW3HEHHBbIX IIJIAaHOBC
y‘{éTOM JINYHBIX HHTEPECOB U O6LL[ECTBEHHI::IX HOTpe6HOCT8ﬁ.

JcTeTHYECKOEe BOCIIUTAHUE:
CHOCO6HOCTb}O K E)MOLII/IOHaJ'[bHOMy )5 C-)CTeTI/I‘-IeCKOMy BOCl'IpI/IHTI/I}O MaTeMaAaTHU4YECKHUX O6'beKTOB, saaaq,peme-

HHﬁ, paccy;x,aem/n‘/'l; YMEHHUI0 BUAETb MAaTEMATUYECKHE 3daKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTH HAYYHOI'O MO3HAHUA:



OpHeHTaHHeﬁ B AedTEeJIbHOCTHU HAa COBPEMEHHYI0 CUCTEMY HAYYHbIX Hpe,[[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMEP-
HOCTAX pa3BUTHUA Y€JIOBEKA, IPUPOALI 1 06H_leCTBa, IMNOHMMaHWEeM MaTeMaTU4YeCKOn HAayKH Kach)epr 4qeJioBe-
YyecKou JesiTeJIbHOCTH, 3TAIlOB eé pPa3BHUTHUA U 3BHAYHUMOCTHU JId Pa3BUTUA UUBUJIIU3AlUH,

OBJIaleHUEM SI3bIKOM MaTeMaTUKHU U MaTeMaTU4eCKOH KyJIbTYpOH KaK CpeJCTBOM [I03HAHUS MUDPa;
OBJIaJleHHEM NPOCTENHIMMU HaBbIKaMH UCCJIe10BATE/IbCKOM 1eATebHOCTH.

du3nyeckoe BocnuTanue, GopMupoBaHne KyJbTYPbI 310POBbSI H SMOIHOHAJIBHOIO 0JIArONOJIYYH S :

rOTOBHOCTBIO IPUMEHSATh MaTeMaTHYeCKHEe 3HAaHUs B MHTEpecax CBOEro 3/10p0Bbsl, BeJIeHHs 3/J0pOBOro o6pasa
»KU3HU (30pOBOE MUTAHKE, COa/TaHCUPOBAHHbBIN PEXXUM 3aHITHH U OTAbIXa, pery/sipHas ¢pu3ndecKasiaKTUB-
HOCTb);

c$OpMHUPOBAHHOCTBIO HaBbIKa pedJieKCUH, MPU3HAHHMEM CBOETro NMpaBa Ha OIIKUOKY U TAKOI0 JKe MpaBa
JIpyroro 4eJjioBeKa.

IKO0JIOrHYeCKOe BOCIIUTAHHUE:
OpHeHTaHHEﬁ Ha IPpUMEHEHHE MAaTEMATHUIECKHX 3HAHUU AJid pellleHHd 3a4a4 B 006J1aCTH COXpPAaHHOCTHU
oxpyma}omef/i Cpeabl, JIAaHNPOBAHUA MMOCTYIIKOB U OLI€HKHW NX BO3MOXHbIX HOCJIE,ZLCTBI/Iﬁ AJId OKpYy»Kato-

uiercpespbl;
0CO3HAHHEM IVI06ATBHOT0 XapaKTepa 3KOJOTHYECKUX MTPO6JIeM U yTeN UX pellleHHs .

JIn4HOCTHBIE pe3y/bTaThl, 00eceYnBalONIUe AANTANNIO 00y4aI0IIErocs: K M3MeHAI0 UM CS
YCJIOBHSAM COLMAJIBHOM M NPUPOJAHOM Cpe/ibl: TOTOBHOCTHIO K 1eHCTBUAM B YCJIOBHAX He-
onpeaeJiéHHOCTH, NOBbILIEHUIO YPOBHS CBOeil
KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYIO e TeJIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTHX JII0JeH, Tpro6pe-
TaTb B COBMECTHOM JIeIT€JIbHOCTH HOBbIE 3HaHHs], HABbIKK U KOMIIETEHI[HU U3 OTbITA JIPYTHX;

— Heo006X0JHUMOCThI0O B QOPMHUPOBAHUHY HOBBIX 3HAHUH, B TOM 4ucjie GOPMyIMpPOBATh UJEH,
NOHATHSA,TUIIOTE3bl 00 00'bEKTAX U ABJIEHUAX, B TOM YHMCJle paHee He U3BeCTHBIX, 0CO3HABaTh

feULIUTDI
COGCTBEHHbBIX 3HAHUM U KOMIIETEHTHOCTEH, IVIAHUPOBATh CBOE PAa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYa-
IJMI0 KaK BbI30B, TPEOYIOLIUI KOHTPMeP, KOPPEKTUPOBATh IPUHUMAEMbIe PellleHUs U Jel-
CTBUA, POPMYJIMPOBATHU OLleHUBATb PUCKU U NIOC/IEeCTBUSA, POPMUPOBATDH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
MeTanpeaMeTHbIe pe3yJibTaTbl 0OCBOEHUS IPOrpaMMbl Y4e6HOT0 Kypca «['eoMeTpHsi» XapaKTepU3yTCs

OBJIaIEHUEM YHUBEPCA/NbHbIMU NO3HABAMENbLHLIMU 0eliCm8UsMU, YHUBEPCANbHbIMU KOMMYHUKAMuUe-
HbIMUOdelicmeusiMu U YHUBEPCA/NbHbIMU Pe2YASIMUBHbIMU Jelicm8usMU.

1) YHnueepcasbHble no3HasamebHbIe deticmausi o6ecnevusarom GopmuposaHue 6a308biX KO-
2HUMUBHbIXNpoYeccos, 06y4aruuxcs (oceoeHue Memodos NO3HAHUSI OKPYHCAWe20 MUpa; npume-
HeHUe s102u4ecKux, ucciedogsameibCcKux onepayull, ymeHull pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckme 1ecTBUA:
—  BBISIBJIAATh U XapaKTEPU30BaTb CYlleCTBEHHbIE MPU3HAKHW MaTeMAaTHYECKUX 00'bEKTOB, TIOHATHH,
OTHOLIEHUU MeX/1y TOHATUAMH; GOpMYJIMPOBATH ONpe/iesieHUsl MOHATUH; YCTaHABJUBATh
Cyu.leCTBeHHbIIL/'I IMPpHU3HAK KJIaCCI/I(l)I/IKaL[I/II/I, OCHOBaHMHA OJ14d O606H_[6HI/IF[ W CpaBHEHHWA, KDUTEPHUHUIIPOBOANUMOTI'O
dHAJIN3a;

— BOCHpPUHUMATb, POPMYJIMPOBATh U NPE06PA30BbIBATh CYyXKJEeHUS: YTBEPAUTENbHbIE HOTPUIIA-
TeJIbHble, €IUHUYHbIE, YACTHBIE U 0011I1E; YCIOBHBIE;

—  BBIABJIATh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPeYHs B paKTaX, JaHHBIX,
HaOJII0IeHUSX U YTBEPXKAEHUSX; IpeJjlaraTb KPUTEPHUHU 1151 BbIsIBJIEHHUS1 3aKOHOMEPHOCTEN U MpPo-
TUBOPEYUH;

—  [leJ1aTb BBIBO/IbI C MCNOJIb30BAHUEM 3aKOHOB JIOTUKH, IeAYKTUBHBIX U UHAYKTUBHBIXYMO3aKJII0-
YeHUU, YMO3aK/JII04YEeHHUH 110 aHAJIOTUH;

— pasbupaTh A0Ka3aTeJbCTBAa MaTeMaTUUYECKHX YTBEPXKAEeHUU (MTPsAMbIe U OT IPOTHUBHOTO), IPO-



BOJWTBHCAMOCTOSITE/IbHO HECJIOXKHBIE JJ0Ka3aTe/bCTBa MaTeMaTH4eCKUX GaKTOB, BbICTPAaUBaTh ap-
IrYMeHTaL M0, IPUBOJUTH IPUMepPbl U KOHTPIPUMePbI; 000CHOBBIBAaTb COOCTBEHHBIE PACCYXK/IeHUS;
— BbIOUpATh COCO6 pellleHUs y4eOHOM 33/1a4M (CpaBHUBATh HECKOJIbKO BAPUAHTOB peLIeHHs,BbI-
6upaTb HauboJee NOAXOAALMH C YYETOM CaMOCTOSITEIbHO Bbl/leJIEHHbIX KpUTEPHEB).
Ba3oBble ucciaenoBareLCKUeE JeliCTBUA:
—  MCHO0JIb30BaTh BOINPOCHI KaK UCC/Ie0BaTeIbCKUM UHCTPYMEHT TO3HaHUA; POPMY/IMPOBATH BO-

pochl,pUKCUPYIOLHE TPOTUBOPEYHE, TPOGJIEMY, CAMOCTOSITENbHO YCTAHABJIUBATD UCKOMOE U JJaH-
HOE,

dopMHUpOBaTh TMIIOTE3Y, APTYyMEHTUPOBATD CBOIO MO3ULIUI0, MHEHUE;

— IPOBOJIUTH 10 CAMOCTOSITE/IbHO COCTAaBJIEHHOMY IJIaHY HECJIOKHBIA 9KCIIEPUMEHT, He-
0oJIbIIIOE
Hccieg0oBaHUe 110 YCTAHOBJIEHHU IO 0COOEHHOCTEH MaTeMaTUYeCKOTo O6'beKTa, 3aBUCHUMOCTEN O6'I)€KTOBM€)K,LIy
C000M; CaMOCTOSITEJIbHO POPMYJIMPOBATh 0600IEHHS U BBIBOBI 10 pe3yJibTaTaM IPOBEeEHHOr0 HabJII0/Ie-
HUSL, UCCJIE/IOBAHMS, OL[eHUBATh JIOCTOBEPHOCTD MOJYYEHHbIX PE3YJIbTAaTOB, BbIBOIOB H0OOOOIIEHU;

— MPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE MPOLECCA, @ TAKXKE BbIJIBUTATh IPEAII0JI0KEHHUS O €T0
Pa3BUTHU B HOBBIX YCJIOBHUSIX.
PabGora ¢ undopmanmeii:
—  BBISIBJIAATb HEJOCTATOYHOCTb U U30BITOYHOCTb UHPOPMALIUH, JaHHBIX, HEOOX0JUMBIX [IJ15l pellle-
HUSI3a/1a4H;
— BbIOUpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBATh UHPOPMALMIO PAa3JIUYHbIX
BU/IOB U GOpM Ipe/CTaBJIeHUS;
— BbIOUpaTh popMy npecTaBJeHUs UHPOPMALUK U WIJIIOCTPUPOBATD pelllaeMble 3a/1a4y CXeMaMH,
JvarpaMMaMiy, MHOU rpadMKoi U UX KOMOUHALUSIMU;

— OLIeHUBATh HAAEKHOCTb UHPOPMALIMHU IO KPUTEPUSAM, IPEAJI0KEHHBIM yUUTEeM UIUCHOPMYJIU-
POBaHHBIM CaMOCTOSITEJIbHO.

2) YHusepcasbHble KOMMYyHUKAmMueHble delicmausi obecnevusarwm chopmMupo8aHHOCMb COYU-
A/1bHbIXHABBIKO8 00Y4A0UUXCSL.
OO0umenne:

— BOCHpPUHUMATb U GOPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBHHU C YCJIOBUSIMU U L|eJIIMU OO1IEeHUS;
AICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOI TOYKY 3pE€HUS B YCTHBIX U IMCbMEHHbIX TEKCTAX, JaBaThb I10-
SICHEHHS 110 X0y pellleHUs 3a/jla4i, KOMMEHTHUPOBATh N10JIy4eHHbIN pe3yJbTarT;

— BXo0/Jie 06CyX/IeHHs 33/1aBaTh BOMPOCHI 110 CYLECTBY 00CY»K/1aeMOM TeMbI, IP06JIeMbI, peliaeMou
3a/]a4M, BbICKa3bIBaTh U/ieH, HalleJleHHble Ha [IOUCK peLleHUs]; CONIOCTAaBJIATh CBOU CyXK/JeHUs C

CY’XKJIEHUSIMH JPYTUX YYaCTHUKOB JIMasiora, 0GHapy»KUBaTh pa3/IMuMe U CXO/[CTBO NMO3UIMI; BKOPPEKTHOH dop-
Me popMyIMPOBATh PA3HOTJIACHS, CBOM BO3PAXKEHHS;

— NpeACTaBJATh pe3yJbTaThl pelleHU A 3a/la4y, IKCIIEPUMEHTA, UCCJIeJOBAHUS, IPOEKTa;
CaMOCTOSITe/IbHO BbIGHpPATh GopMaT BBICTYILJIEHUS C Y4ETOM 33/1a4 Ipe3eHTal U U 0CO6eHHOCTeHay AUTOPUH.

CoTpyaHunuecTso:

— TMOHHUMATbh U UCM0JIb30BATh IPEHUMYILECTBA KOMAaH/JHON U UHAMBUAYAJbHOU pabOThI PU pElIEeHUHU
y4eO6HbIX MaTeMaTU4YECKUX 3a/ja4;

— TMPUHUMATD L[eJIb COBMECTHOM JIeATeJIbHOCTH, IJIAHUPOBATh OPraHMU3al[MI0 COBMECTHOM paboThl, pac-
npejessiTb BUJbl paboT, JOTOBApPHUBAThCS, 06CYK/JaTh NPOLLECC U Pe3yJIbTaT paboThl; 0606111aTh MHEHUS]
HECKOJIbKUX JIIOJIeH;

—  y4acTBOBaTb B rpyNnoBbIX popMax paboThl (06CyXKAeHHSA, 0OMEH MHEHUSIMH, MO3TOBbI€ IITYPMbI U
Ap.);

— BbINIOJIHAATh CBOIO YaCTh PAab0OThI U KOOPAMHHUPOBAThL CBOU JIeMCTBUS C APYTUMHU YJI€eHAMHU KO-
MaH/Ibl;

— OLIEHUBATh Ka4eCTBO CBOET0 BKJIaZia B 00IMK NPOAYKT [0 KPUTEPUSM, CGOPMYTMPOBAHHBIMYYaCTHU-
KaMH B3aUMO/JeCTBUSI.

3) YHusepcasbHbie pe2yisamueHble delicmausi obecnevusarkm @opmMuposaHue CMblC/108bIX
YCMAHO0B0K UNHCU3HEHHbIX HABbIKO8 IUYHOCMU.CaMoopraHU3aliust:



CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJITOPUTM PELIeHUs 33/ja4H (MJIM ero YacTh), BBIOUPATh CIOCOOpELIeHHSs C
Y4ETOM HMEIOIIUXCSI PECYPCOB U COGCTBEHHBIX BO3MOXXHOCTEN, apryMeHTUPOBATh U KOPPEKTUPOBAThL BapUaH-

ThI pellleHUH ¢ y4ETOM HOBOU UHOpMaLUU.

CaMOKOHTPO.Ib:
— BJIaZleTh C1I0CO6aMU CaMONIPOBEPKH, CAMOKOHTPOJISA IpoLiecca U pe3yJbTaTa

pemeHHHMaTeMaTH‘{eCKOﬁ 3aa4Hy,
NnpeaByuaeTb TPYAHOCTH, KOTOPbI€ MOTYT BOSHUKHYTD IIPpH PEII€HHUH 3a4da4YH1, BHOCUTD

KOPPEKTHUBLI BAEATEJIbHOCTb HA OCHOBE HOBBIX 06CTOHTe.HbCTB, HaﬁAEHHbIX OI.LII/I6OK, BBIABJIEH-

HBIX TPYAHOCTEN;
— OLleHHWBATb COOTBETCTBUE pe3y/bTaTa JesaTeJbHOCTHU NOCTAaBJIEHHON L|eJIU U YCI0BHUAM,
00BACHATD NPUYMUHBI JOCTHXKEHUS UM HeJJOCTHXKEHH 11eJI1, HAaX0JUTh OIIMOKY, JaBaTh OL|€H-

Ky IPUOOPETEHHOMYOIBITY.
NNPEAMETHBIE PE3YJIbTATDI

OcBoeHue yue6HOro Kypca «['eoMeTpusi» Ha ypoBHe 8 KJiacca JO/DKHO 06ecrieYuBaTh JOCTKEHUeCIe-

AYIOIIHNX ITpeJMeTHBIX O6pa3OBaTEJIbeIX pe3yabTaToB:
Pacno3HaBaTbh OCHOBHbIE BHU/bI ‘{eTpréXYFOJTbHI/IKOB, HNX 3JIEMEHTDI, I10JIb30BATbCA UX

CBOMCTBaMUIIPH PeNIEHUH reOMeTPUUECKUX 3a/iay.
[IpuMeHsATb CBOMCTBA TOUKHU llepeceyeHust MeJJMaH TpeyroJbHUKaA (LeHTpa Macc)

B pelleHuH 3a/a4.
BnazeTs noHATHEM CpelHEU IMHUU TPeyroJbHUKA U Tpalleliuy, IPUMEHATb UX CBOM-

CTBa IpUpeLIeHUY reOMeTPpUYECKHUX 3a/aY.
[Tosib3oBaThCs TeopeMoit Pasieca M TeOpeMoi 0 MPONOPIMOHAIBHBIX OTPe3Kax, MPHU-

MEHATDb UX AJIAdpelIeHUAd IPAaKTUYECKUX 3a/4a4.
HpI/IMeHHTb IIPpU3HAKH HOL[O6I/IH TPEYyroJbHUKOB B pellIECHUHN T€OMETPHUYIECKHUX 3a-

Jlauy.
[Tonb3oBaTbcs TeopeMoit [ludaropa s pelieHUs reoOMeTPUUECKUX U TPAaKTHYe-

CKHUX 3a/a4.
CTpOI/ITb MaTeMaTHU4€eCKYyI0 MOJeJib B IPAKTUYECKHUX 3a/]d4aX, CAMOCTOATEJIbHO [€JIaTh

YepTEéX U HAXOJUTh COOTBETCTBYIOLIHE JIJINHBI.
ByiazieTh NOHATHUAMU CUHYCA, KOCUHYCA U TAHT€HCa OCTPOTro yrJia NpsiMOyToJibHO-

ro TpeyroJbHHKa.
[Tonb30BaThCA 3TUMU NOHATHUSA MU JJ1S1 pellleHUs IPaKTUYeCKUX 3a/ad.

—  BbruncaaTe (pa3/MuHBIMU CIOCO6AMU) IJIOILA/ b TPEYTOJbHUKA Y MJIOIaZ M MHOTO-

yroabHbIX GUryp(Mnoib3yschk, rJje HE00X0JUMO, KaJIbKyJIITOPOM).
—  IlpuMeHSTH Noy4YeHHble YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

— BulaseTb NOHATHUSMU BIIMCAHHOTO U LIeHTPAJbHOTO YTJIa, UCN0JIb30BaTh TEOPEMBI O
BIIUCAHHBIXYTJIAX, yTJIaX MEXAY XOpJaMHu (CEKYLMMHU) U yTJie MeX/ly KacaTeJbHOU U X0op-
JIOW IpU pellieHMH reoMeTpUYEeCKUX 3a/ja4. Biia/ileTh NOHATHEM ONMCAaHHOTO YeThIPEX-
yTrOoJIbHUKA, MPUMEHSITh CBOMCTBA ONMUCAHHOT0YEThIPEXYTOJbHUKA IPU PellIeHU U 33/1a4.

— [lpuMeHsATH MosiydYeHHble 3HAHUS HA IPAKTUKE — CTPOUTH MaTeMaTHYeCKHe MO/JIeJTH
JIJ1d 3a/jla4ypeasibHOM )XKU3HU U IPOBOAUTbL COOTBETCTBYIOIIME BbIUUCIEHUS C MIPUMEHEHU-
eM M0JI00USA U TPUTOHOMETPUH (M0JIb3YSCh, Il HE0OX0AUMO, KaJbKYJISITOPOM).



TEMATHYECKOE IIVIAHUPOBAHHE

No | Haumenosanue Kon-Bo wacoB | Jlara Bune! negarensHOCTH Bungi, DIIEKTPOHHBIE
n/m | pasAesioB U TeM BCer [KOHT. | mpak bopmbl oOpa3oBareibH
IIPOrpamMMBel o a6, pa. KOHTPOJIA bI€ PECYPCHI
Pa3nes 1. YeTbIpéxyroJibHUKH
1.1.| ITapamienorpamm, ero npu- |2 0 1 N3006paxaTh 1 HAXOAUTh Ha YEPTEKAX YETHIPEXYTOJIbHUKU PA3HBIX | Y CTHBIM [Ipe3entanus
3HAaKHU U CBOMCTBA. BHJIOB U HUX 3JIeMeHTBI. DOPMYNIHpOBaTh ONPEAEICHMS: IAPAILIEIIO- | OIPOC; Paznarounerit
rpaMma, NpsAIMOYTOJIbHUKA, POMOa, KBajpara, Tpanenyu, paBHo0o- | [IpakTuyeck | Marepuain
KO Tparenuu, NpsiMOyrojabHOM Tpaneunu. Jloka3plBaTh U UCIOJIb30- aspaboTa;
BaTh MPU PELICHUM 33]a4 PU3HAKU U CBOMCTBA: MapajuieJorpaMmma,
IPsIMOYTOJIbHMKA, poM0a, KBaJpara, Tpaneuu, paBHOOOKOH Tpare-
LIAH, IPSIMOYTOJIbHOM TPAIICLHH.
1.2.| YactHble ciayvaun mapasieno- | 2 0 1 DopMyJIMPOBATH ONPEACIICHUS: apaJLIeI0rpaMma, NpsAMoyrojibHu- | [Tucemennsr | [IpesenTanus
rpaMMOB (TIPSIMOYTOJIbHUK, Ka, poM0a, KBajpara, Tpaneiuu, paBHOOOKOW Tpareuu, mpsMo- i KoHTpOJIb; | PaznaTounsii
poMO, KBaJparT), MXIPU3HAKH YTOJIBHOH Tparenuu. Jloka3siBaTh W UCIOIL30BaTh IPH pellieHuu 3a-| IIpaktuueck | Marepuan
¥ CBOHCTBA. J1a4 PU3HAKK U CBOMCTBA: MTapajuieorpaMma, IpsiMOyroJIbHUKA, asipa0ora;
pomOa, KBajpara, Tpaneuu, paBHOOOKOH Tpamneuu, MpsMOyroib-
HOM TpaIennu.
1.3.| Tpanerus. 2 0 1 DopMynHMpOBaTH OIIPEACIICHUS: TapAIIEIIOrPAMMa, IPSMOYTOJIbHU- | Y CTHBIN [Ipe3enTanus
Ka, pom0a, KBaapara, Tpaneuu, paBHOOOKON Tparenuu, mpsMo- OTpoc; Paznarounsrit
yroJibHOM Tpanenuu. Jloka3plBaTh U UCIIOIB30BATh MU pellieHu  3a- | IIpakTnyeck | Marepuai
Jlay IPU3HAKKU M CBOMCTBA: MapajuiesiorpaMmma, asipabora;
MPSMOYTOJIbHHKA, poM0a, KBaJpara, Tpaneuu, paBHOOOKOH Tpare-
AU, TIPSIMOYTOJILHOM Tpareluu;
1.4.| PaBHOOEIpeHHAS U 2 0 1 dopMynHpoOBaTh ONPEACIICHUs: MapajuiesiorpaMma, ipssMoyroibHu- | [lucemennst | [IpesenTanus
MPSIMOYTOJIbHAS TPAIICLIUH. Ka, poM0a, KBajipaTa, Tpamneu, paBHOOOKOU Tparneuu, mpsmo- 1 KOHTpOJIb; | Pa3zmaTouHblii
YTOJIBHOM Tpaneruu. J[oka3piBaTh W UCIIOIB30BaTh IPH PeIleHuH 3a- | [IpakTnueck | marepuan
Jla4 MPU3HAKKU U CBOMCTBA: MapajieiorpaMmma, asipabora;
MPSIMOYTOJIbHHKA, poM0a, KBaJpara, Tpaneuu, paBHOOOKO Tpare-
LUU, TPSIMOYTOJILHOM Tpaneuuu;




1.5.| YBoeHnue MeuaHsbl. 2 0 1 [IpumeHATh METOA YABOCHHS MEIWaHbl TPEyrojbHUKA. Mcnob- YcerHbII [Ipe3zenTanms
30BaTh IU(POBBIE PECYpPCHI I MCCIEIOBAHUS CBOMCTB M3ydae- OIIpoC; Pazngatounsrit
MBIX (Uryp; [IpakTuuecka| MaTepual
3HAKOMUTBCA C UCTOPUEN PA3BUTHS TEOMETPHUH; 1
pabora;
1.6.| LenTpanbHas ciMMeTpus 2 1 0 Hcnonb3oBath 1upoBbie pecypcChl Ui UCCIIEI0BAaHUS CBOWCTB KonTponsnas IIpesenranns
M3y4aeMbIX Quryp; pabora;
3HAKOMUTBCA C UCTOPUEN PA3BUTHSI TEOMETPHUH,
Hroro mo pazueny 12
Pasznen 2. Teopema @aJjieca U TeopemMa 0 NPONOPIHMOHAJIBHBIX 0TPe3KaX, MOT00HbIE TPEYT0JbHUKH
2.1.| Teopema daneca u Teope- | 2 0 1 [IpoBOANTH MOCTPOECHMS C IOMOLIBIO IUPKYIIS U JIMHEMKHU C UCITONb- | Y CTHBIN [Ipe3enranus
Ma O MPONOPLHOHATIBHBIX 30BaHue TeopeMbl Daneca 1 TeOpEeMbI O MPONOPLHOHAIBHBIX OTPE3- | OMPOC; Pazpgatounsrit
OTpE3Kax. KaX, CTPOUTHYETBEPTHINA MTPONOPLUOHAIBHBIA OTPE30K; [IpakTrueck | MaTepual
3HAKOMUTBCA C UCTOPUEN PA3BUTHS TEOMETPUH; asipabora;
2.2.| Cpenssist TMHUS 2 0 1 [IpuMeHATH MOTyYEHHBIE 3HAHUS [IPU PEIIEHUNTEOMETPH- YcrHbii [Ipe3enranus
TPEYrOJIbHUKA. YECKHUX U MPAKTUYECKUX 3a7aY; OIpoc;
2.3.| Tpamenusi, e€ cpenusis 2 0 1 [IpuMeHsTh OyYEeHHBIE 3HaHWSI ITPU PELLIEHUUTEOMETPH- IIpaxtueck | IIpe3eHTanus
JIUHUSL. YECKHX U MPAKTUYECKUX 3a7a4; asipaborTa;
2.4.| [IponopiimonanbHeie oT- | 1 0 0.5 [IpoBOANTH MOCTPOECHMS C MIOMOUIBIO IUPKYIIS U JIMHEMKH C UCITONb- | Y CTHBIN [IpesenTanus
PE3KH, IOCTPOCHUEYETBED- 30BaHue TeopeMbl Dajreca U TEOpEMBI O IPONIOPLIUOHAIBHBIX OTPE3- | OMPOC; Pasngatounsrit
TOT'0 IIPONOPLIMOHATILHOTO Kax, CTPOMTHYETBEPTHIN MTPONIOPLUOHANIBHBIN OTPE30K; IIpakTrueck | MaTepual
OTpe3Ka. asipaboTa;
2.5.| CpoiicTBa neHTpa macc B |1 0 0.5 IIpoBOAMTH 10KA3aTENBCTBO TOrO, YTO MEAUAHBI TpeyroiapHuka ne- | IIpaktuyeck | IIpesenranus
TPEYTOJIbHUKE. PECEKaroTCsl B OHOW TOYKE, MU HAXOJUThCBSA3b C LIEHTPOM Macc, ast
HAaXOJUTh OTHOUIEHHUE, B KOTOPOM MEIHaHBbI JICJISATCS TOUKOM UX Ie- pabora;
pecedyeHus;
2.6.| [TomoOHBIE TpeyroabHUKH. | 1 0 0.5 Pemate 3amaun Ha TOTO0OHBIE TPEYTOJILHUKH C YcrHbii [IpesenTamus
IIOMOILIBIO CAMOCTOSATENIBHOIO IIOCTPOCHHUS YUEPTEKEU MHAX 0K IE- OIIpocC;
HUS IOJOOHBIX TPEYTOJIbHUKOB;
2.7.| Tpu mpu3HaKa mogo0us 3 0 2 [IpoBOANTH TOKA3aTENBCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB I10]10- IIpaxtrueck | IIpe3eHtanus
TPEYTOJIbHUKOB. 6ust; JlokaszpIBaTh TpU MpU3HAKATIOA00US TPEYroJbHUKOB; asipabora; PaznaTounsrit
MaTepuain

[IpuMeHsTH MoNy4YeHHbIE 3HAHUS IIPU PEIICHUUTEOMETPUUYECKUX U
MPaKTUYECKHX 3aJ1a4;




2.8.| [TpakTrueckoe 3 1 1 [IpuMeHATh MOTy4YeHHBIE 3HAHUS NP pereHnureoMerpudeckux u | KontponbsHas [Ipe3enTtanus
IPUMEHEHNE MIPaKTUYECKUX 3ajay; pabora;
Hroro mo pazaeny: 15
Pazgen 3. Teopema Iludaropa n Haua1a TPUTOHOMETPUH
3.1.| Teopema Iludaropa, e¢ 2 0 1 JoxkasbiBaTh Teopemy Iludaropa, ucnonb3oBarseé B mpak- VYeTHbii [IpesenTanus
MAOKa3aTCjIbCTBO UIIPH- TUYCCKUX BBIUMCIICHUSAX, omnpoc
MCHCHHC. 3HAKOMMTHCS C UICTOPUEN Pa3BUTHUS T€OMETPUHY;
3.2.| O6parHas Teopema 2 0 1 [ [puMEHATH MOTyYEHHbIE 3HAHUS U YMEHUS PU pelleHuunpakTuue- | [Tucemenubii| Pa3gaTounblit
[Mudaropa. CKHUX 3a/a4, KOHTPOJIb; MaTepural
3.3.| OnpeziesnieHue TPUTOHO- 2 0 1 dopmMynTupoBaTh ONPEACTICHHUS TPUTOHOMETPHUYECKUX (PYHKIIUH YcerHbII [Ipesenranus
METpUYECKUX (PyHKUINN OCTPOTrO yria, IPOBEPSATh UX KOPPEKTHOCTS; OIIpOC; PaznaTounslii
OCTPOro yriia, TpuroHo- BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHHUS BIIPAMOYTOILHOM IlpaxTiiecka) MaTepral
METPUYECKUE COOTHOIIE- apabora;
HUS BIIPIMOYTOJIbHOM Tpe-
YTOJIbHUKE.
3.4.| OcHoBHOE 1 0 0.5 Hcnonb3oBatk GopMyIbl IPUBEIEHUS U OCHOBHOE TPUTOHO- VeIl [IpesenTanus
TPUTOHOMETPHUUECKOE METPHUUYECKOE TOKIECTBO I HAX0XKI€HUS COOTHOLICHUH OIIpoC;
TOKECTBO. MEXy TPUTOHOMETPUIECKIMU
(YHKIUSAMU pa3InYHBIX OCTPBIX YIJIOB;
3.5.| CooTHoItIeHHST MEXY CTO- | 3 1 1 HccnenoBaTh COOTHOIIEHHSI MEXAY CTOPOHAMU B IIPSIMO- KonTponsnas [Ipe3enranns
POHAMHU BIIPSIMOYTOJIBHBIX YTOJIbHBIX TPEYroJbHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°; pabota Pa3narounsrit
TPEYrojbHUKaX C yrjiamu B MaTepuain
45°u 45°; 30° u 60°
Hroro no pasneny: 10
Pa3nea 4. [lnomaasb. HaxoxkeHue miioma/ieil TpeyroJibHUKOB U MHOTOYToJibHBIX ¢uryp. Ilinomaau nono6HbIx puryp
4.1.| IlonsTue 06 obmeit Teopun| 1 0 0.5 OBnazneBaTh NEPBUYHBIMU MPEACTABIEHUSIMHU 00 00IIei Teopun YcerHbII [Ipe3enTanus
TUIOUIA/IH. wiomanu (Mepsl), GopMyIUpOBATH CBOMCTBA MJIOIIAAN, BBIICHATH UX| OIPOC;
HaTrJISIIHBIA CMBICIT;
4.2. @opMyibl IS II0IIAAH 2 0 1 BeiBonuTh (hopMyIibl miIomaay napauienorpaMmma, peyroibarka, | [lpaktuuecka| Pazgatounstit
TPEyroJIbHUKA, TapaAIIIEII0- Tpanenuu u3 GopMyIIbl TUIOMIAAN IPSIMOYTOJIbHUKA (KBaIpaTa); spaboTa; Marepuan

rpamMma




4.3.| OTHo1ICHHE TUTOLIA/CH 1 0 0.5 BeiBoauTh (hopMyIibl IUIOMIAAN TapajienorpaMma, Tpeyrosibauka, | [Ipakruyecka| Paznatounsrit
TPEYTrOJIbHUKOB Tparnenuu u3 GopMyJbl IUIOMAAN IPIMOYTOJIbHUKA (KBaJpaTa); apabora; MaTepuan
4.4.| Berunciienue mioaaei 1 0 0.5 Beraucisite muioniaan pa3inyHbIX MHOTOYTOJIBHBIX (DUTYD; YcrHbIi [IpezenTanus
CIIOXHBIX urypuepes pas- 0Ipoc;
OueHue Ha 4acTH U J10-
CTpOCHUE
4.5.| [Tnomanu ¢puryp Ha kier- |1 0 0.5 Haxonuts miomanyu ¢uryp, n3o0paxEHHbIX HakiIeTyaroil Oymare, | [Ipaktuyecka| PazmaTounsrit
4aroii Oymare. UCIIOJIb30BaTh pa30MeHNe Ha YaCTU U JOCTPOCHUE; sApaboTa; MarepHan
4.6.| ITmomaay mogo0HbIX (uryyp 2 0 1 HaxomuTh miomaay mogo0HbIX Guryp; YcTHBIT [Ipe3enranus
OTIpOC
4.7.| Beruucnenue mwiomanen. | 2 0 1 BeiBoauTh (hopMyIibl IUIOMIAAN BEITYKJIOTO YeThIpEXyronbHUKa yepe3 [Ipaktuyecka| PaznaTounsiit
JVarOHAIH U YTOJIMEXKIY HUMH; spabora; MarepHan
4.8.| 3agauu ¢ MPaKTUICCKUM 1 0 0.5 Pemmate 3aaum Ha TUIOMIAAB C MPAKTUYECKUM COJICP)KaHUEM; YcrHbIi [Ipesenranus
COJIepKAHUEM. 0I1poC
4.9.| Pemienue 3aa4 ¢ momoInek| 3 1 1 Pa30Oupars npumepbl HCTIONb30BaHUS BCIIOMOTaTEIbHOM IJIOIAAH Konrtponsnas| [Ipezenranus
METO/1aBCIIOMOTaTEeTLHON JUTS PEIICHUSI TEOMETPHUYECKUX 3a7ay; pabora;
TUIOINAH
Hroro no pasneny: 14
Paznen 5. Yrubl B okpy:kHOCTH. BincanHble M onucaHHble YeThipexyrojibunku. KacarenbHble K okpykHocTH. Kacanue 0Kpy:KHOCTH.
5.1.| BuucanHsbie u IeHTpaib- | 2 0 1 ®opMyIMpoBaTh OCHOBHBIE ONPEENICHNUS, CBSI3aHHbIE C YTJIaMH B VYcTHbil [IpesenTanus
HBIEYTJIbI, YTOJI MEXIY Ka- Kpyre (BIMCAaHHBIN yrou, neHTpaibHbli yroi); HaxonuTs Brmcan- OIIpOC; PasgaTounbrit
CaTeNbHOM U XOP/IO¥i. HbI€ YTJIbl, ONUPAOLIUECS HA OAHY YTy, BBIYUCIATH YIIIbl ¢ momMo- | IIpakTuyecka| marepuan
b0 TEOPEMBI O sapabora;
5.2.| Yribel MeXy XopiamMu u - | 2 0 1 HaxoauTe BrMcaHHbIE YIIIbI, OMUPAIOLINECS HA OJHYYTY, BbI- [Tucemennsii| [IpezenTanus
CEKYLIHMH. YHUCIISATH YIJIBI C TOMOILBIO TEOPEMBI O BIIMCAHHBIX YIJIax, T€O- KOHTpOJb; | Pa3zmaTounslit
PEMBI O BIMCAaHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAIb- [TpakTyecka| MmaTepuan
HOM YTJIE; sspaboTa;
5.3.| BircanHble U OUCaHHbIE | 2 0 1 HaxoauTe BHMcaHHbIE YIIIBI, ONMUPAOLINECS HA OAHY IYTY, BbI- VY cTHBIH [Ipe3enrtarnus
YeTHIPEXYTOILHUKH, UX YHUCIISATH YIJIBI C TOMOILBIO TEOPEMBI O BIIMCAHHBIX YIJIax, T€O- OTIpoc; PaznaTounslii
NPU3HAKH M CBOMCTBA. PEMBI O BIMCAHHOM [MpakTryecka| MaTepuan
YETHIPEXYTONILHUKE, TEOPEMBI O LIEHTPAILHOM YIIIE, 51 pabora;




5.4.| [IpumeHeHne 3TUX CBOWCTB| 2 0 1 HccnenoBaTh, B TOM YKCIE ¢ TOMOIIBIO ITU(POBBIX PECYPCOB, [Tucemennsiii| [Ipesentanus
IIPH PEIICHUUTEOMETPUYIC- BIIMCAHHBIC U OMMCAHHBIC KOHTpOJb;, | PazmaTounsiii
CKuX 3afad. YEeTBIPEXYTOJILHUKH, BBIBOJJMTH MX CBOMCTBA UITPU3HAKY; Marepua
5.5.| BzaumHoe pacnonoxenue | 2 0 1 Hcnonb30Bath 3TH CBOIMCTBA U MPU3HAKY MPU PEIICHUH33/1aY; YcTHBIN [Tpesentanus
JIBYX OKPY’KHOCTEH. onpoc
5.6.| Kacanue okpy>XxHOCTEH. 3 1 1 Hcnonbs30BaTh 3TH CBOMCTBA U MPU3HAKU [IPU PELICHUN 33]1a4; Kontponbnas| [Ipezentanms
pabora;
Wroro mo pazneny: 13
Pa3nen 6. [loBTOpeHue, 00001IeHNEe 3HAHMIA.
6.1.| [ToBTOpeHME OCHOBHBIX OHSATHH U 4 |0 2 Pemiate 3a1aun Ha TOBTOPEHUE, WIUTFOCTPUPY- | Y CTHBIN [IpesenTtaru
METOJIOBKYPCOB 7 U 8 KJ1accoB, IOLIHME CBA3ZMMEKIY Pa3IMUHBIMU YaCTSIMH Kyp- | OIIpOC s

0000111eHE 3HAHUH. ca;
Hroro no pazpeny: 4
OBHIEE KOJIMYECTBO HACOB I10 68 |5 31

IHOYPOYHOE IINTAHUPOBAHHUE

Ne
/o

aara
IJIaH ‘

bakT

Tema ypoka

YeThIpEéXyroJbHUKHU - 12 4yacos

[Tapannenorpamm, ero mpu3HaKu

[Tapayienorpamm, €ro CBOMCTBA

[TpstmoyronbHUK, poMO, KBaapaT, UXTPU3HAKU

[IpstmoyronbHUK, poMO, KBaJpaT, UX CBOICTBA.

Tpaneuus

Pemienne 3amad mo teme <<Tpaneu1/1;[»

PaBHOOEnpeHHas Tpamenus

[IpssMmoyronbHas Tpaneuus

© | N 0|~ Iw N

VY nBoeHne MequaHbl




10. [IpuMeneHue yaABOeHUSI MEANAHBI
11. LenTpaibHast CHMMETPUS
12. Konumponsnas paboma Ne 1 no meme «4emwipexyzonvnurkuy

Teopema PaJjieca u TeopeMa

0 NMPONOPIHOHAIBLHBIX 0TPe3KaX, M0100HbIE TPeYroJabHUKHN — 15 yacoB

13. Teopema ®aneca u Teopema 0 IPONOPLUUOHAIBHBIX OTPE3KaX.

14. Teopema daneca u Teopema 0 MPONOPILHUOHAIBHBIX OTPE3KaX.

15. CpenHss TMHUS TPEyrojabHUKa

16. 3anaun o teme «CpenHsst IMHUS TPEYTOJIbHUKA»

17. Tpaneuus, €€ cpeHss TUHUA

18. 3anauu no treme «CpenHss JIMHUS Tparnenumn».

19. ITponopunoHanbHbIE OTPE3KH, IOCTPOESHUE YETBEPTOrO MPONOPLHUOHATIBHO-

ro OTpe3Ka

20. CBoiicTBa IIEHTPA MACC B TPEYTOJIbHUKE

21. [lono6HbIE TPEYTOJIBHUKH

22. IepBblii MpU3HAK MOAOOUATPEYTOIBHUKOB

23. Bropoii npusHak nogo0usTpeyroibHUKOB

24. Tperuit npusHak 1Mogo06Us TPEYroIbHUKOB

25. Pemenue 3anau no teme «Ilogo0HbBIE TPEYTOIBHUKI»

26. IToBTropenue no teme «I1o00HBIE TPEYTOILHUKI

27. Konumponsnas paboma Ne 2 no meme «Ilodoonvie mpey2oibHuxku
Teopema Iludaropa u Hayajaa rpuronomerpuu — 10 yacon

28. Teopema [Iudaropa, e€ qokazareabcTBO

29. Teopema IIudaropa, e€ npumeHeHue.

30. O6parnas Teopema [ludaropa.

31. Pemienue 3a1a4 ¢ ucnonb3oBanuem teopemsl [Iudaropa.

32. Omnpenenenre TPUrOHOMETPUYECKUX PYHKIIUNA OCTPOro yria

33. TpuroHomeTpruyeckue COOTHOIIEHNS BIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

34. OCHOBHOE TPUTOHOMETPUYECKOE TOMKAECTBO




35. CooTHo1IEHN MEX/1y CTOPOHAMU B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
¢ yrinamu B 45°u 45°

36. CoOTHOIIEHUS MEK]Ty CTOPOHAMH BIPSIMOYTOJBHBIX TPEYTOJIbHUKAX C
yriiamu B 30° u 60°

37. Koumponsnas paboma Ne 3 no meme «Teopema Ilugpazopa»

Iliomans. Haxoxaenne niomaaeii TpeyroJbHUKOB 1 MHOTOYTroJbHbIX (puryp. [liiomaau moxo0HbIxX
¢uryp — 14 yacon

38. [TonsTre mnomanau GUrypsr

39. [Tnomane TpeyroapHUKA

40. [Tnomane nmapamwiesorpamma

41. OTHolIeHNE MIOMAACH TPEYrOJIbHUKOB

42. Boruncnenue miomaaei ciaoxkHelx (GUryp uepes pazoueHue Ha 4acTu U
JOCTPOCHUE

43. [Tnomanu ¢uryp Ha kiaeTyaToibymare

44, [Tnomaau nomoOHbBIX Guryp

45. Brruucnenue miorniaaeit mogoOHbIX Guryp

46. [IpakTudeckue 3a/1a4i Ha BHIYMCIIEHUE TIOMIAACH

47. IIpakTyeckue 3a1au Ha BBIYMCIIEHUE TUTONIAAEH

48. 3aa4yu ¢ MPaKTHYECKUM CO/IEPKAHUEM.

49. Pemrenue 3agad ¢ mOMOIIBIOMETOIA BCIIOMOTATEIILHON IIOMIAAN

50. Pemenue 3a1a4 ¢ mOMOIIBIO0 METOAABCIIOMOTATENIbHOM MITOMIAAH

51. Konumponvnas paboma Ne 4 no meme «Ilnowaou puzyp»

52. BrnincaHHbIe 1 IEHTpaIbHBIE YIJIbI

53. VYron Mexay KacarelIbHON U XOpIoH

54, VYTIIBI MEXTY XOPJIaMH ¥ CEKYIITHMH

55, Pemenwne 3ana4 mo teme «OKpy>KHOCTBY.

56. BrircaHHBIC W ONTHCAHHBIC YETHIPEX YTOIEHUKHI

57. CBo¥icTBa BITMCAHHBIX M OMMMCAHHBIX YETHIPEXYTrOJILHUKOB

58. [IpuMeHEeHHEe STUX CBOMCTB MPHU PEIICHUH TCOMETPHUYCCKUX 3a/1a4




59. IIpuMeHeHHe 3TUX CBOMCTB IIPU PELIEHUN T€OMETPUYECKUX 3a1ad.

60. B3anmHoe pacrnosokeHue AByX OKpYKHOCTEH

61. 3ajauM Ha B3aMMHOE PACIIOI0KEHUE ABYX OKPYKHOCTEH

62. Kacanue okpyxHoCTEH

63. Pemenue 3a1a4 Ha KacaHUE OKPYKHOCTEN

64. Koumponvnas paboma Ne 5 no meme «Yenol u okpyscnocmu

IloBTOpEHUE, 00001IeHHe 3HAHMI — 4 yaca

65. YeTbIpE€XyroNbHUKH

66. [TomoGHBIE TPEYTONBHUKA
67. Teopema ITudaropa

68. [Tnomanu duryp

YYEBHO-METOAHUYECKOE OBECIIEYEHHUE OBPA30BATEJ/JIBHOTI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Mepsasik AT, [losnonckuii B.B., Akup M.C.; nox penakuueii [logoasckoro B.E., F'eomeTpus 8 kiacc, O611ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTDIO "U3aTeib-
ckuii neHTp BEHTAHA-TPA®"; AkiinonepHoeo6iecTBo "U3naTenbcTBo [IpocBeneHue”;

BBejuTe CBOM BapUaHT:

METOAUYECKHUE MATEPHUAJIbI JISA YUUTEJIA

['eoMeTpus: 8 kyacc: y4ebHUK /14 yYalUXcsl 0011e06pa3oBaTeibHbIX yupexaenuii/ A.l'. Mepsask, B.B.ITononckuit, M.C. Axkup. — M. : Bentana-I'pad
[eomeTpus: 8 kjacc: JUiaKTUYECKHe MaTepHUasibl: COOPHHUK 33124 U KOHTPOJIbHBIX paboT / A.I'. Mep3sk,B.B. [TosoHckui, M.C. flkup. — M. : Bentana-I'pad
['eomeTpus: 8 knacc: paboune Tetpaau Ne1,2/ A.T. Mepsnsk, B.b. [lononckuit, M.C. lkup. — M. :Benrtana-I'pad

['eomeTtpus: 8 kinacc: Metogudeckoe nocobue/E.B. Bynko, A.I. Mepsasik, B.b. [losionckuit, M.C. lkup. —M. : Bentana-I'pad

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

https://uchi.ru/ https://education.yandex.ru/ https://edu.1sept.ru/
https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-oge.sdamgia.ru/



https://edu.orb.’'MATEPUAJIbHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BA-
TEJIBHOI'O ITPOLIECCAYYEBHOE OBOPYJOBAHUE

MyabTUMEJUIUHBIM KOMIBIOTEP C MPOEKTOPOM U KOJIOHKAMHU

OBOPYJAOBAHME JJUIA ITPOBEAEHUS JIABOPATOPHBIX U IIPAKTHYECKHUX PABOT

PMY - pabouee MmecTo yueHUKaPa3gaTouHbI MaTepuanl



IHHOACHUTEJIBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas nporpamma no yueOHomy kypcy "I'eomerpus” s obydaronuxcs 9 kinaccoB pazpadoraHa Ha ocHOBe DesieparabHOI0 rocy1apcTBEHHOI0 00pa3oBaTesb-
HOTO CTaHJapTa OCHOBHOT'O 0011ero 00pa3oBaHusi ¢ y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEABIBIAEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U Tpa-
IULUN pOCCUICKOro 00pa3oBaHusi, KOTOpbIE 00ECIIEYUBAIOT OBJIAACHUE KIIFOUEBBIMU KOMIIETEHLIUSAMHE, COCTaBIISIIOIMMHI OCHOBY Il HENPEPhIBHOIO 00pa3oBa-
HUS M CAMOPA3BUTHSA, & TAKXKE LEJIOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO M MTO3HABATEIBHOTO Pa3BUTHs 0Oydaromuxcs. B mporpaMMe y4TeHsl ujeu u mo-
noxeHus KoHuenuuu pasBuTHs MaTeMaTudeckoro oopasosanus B Poccuiickoit @enepanuu. B snoxy nungposoii Tpanchopmanuu Beex chep yenoBeueckon aes-
TEJIBHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOH IMOATOTOBKH. Y3Ke B IIKOJIE MAaTeMaTHKa CITY>KUT OIOp-
HBIM IIPEAMETOM I U3YYSHUSI CMEKHBIX IUCLMILINH, a I10CJIe IKOJIbI peaJbHON HEOOXOJMMOCTbIO CTAHOBUTCS HENIPEPhIBHOE 00pa3oBaHue, YTo TpeOyeT MoJ-
HOIIEHHOH 06a30BOi1 00111€00pa30BaTEIHLHON MOATOTOBKH, B TOM YUCJIE U MATEMATHUYECKOM.

310 00yCIOBIEHO TEM, UTO B HAILIM JIHU PACTET YUCIIO NPpodeccuil, CBA3aHHBIX ¢ HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMaTUKU: U B c(epe IKOHOMUKH, U B OU3-
Hece, ¥ B TEXHOJIOTHYECKUX 00JIACTSIX, M JaKe B TYMaHUTapHBIX cepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, UTSI KOTOPBIX MAaTEMaTHKA MOXKET CTaTh 3HAYUMBIM
IIPEIMETOM, PACILIUPSIETCS.

[IpakTudeckast Mone3HOCTh MaTEMATUKU O0YCJIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS (QyHIaMEHTaIbHbIE CTPYKTYpPbI HAILIEr0 MUPa: IPOCTPAHCTBEHHBIE
(opMBI M KOJINYECTBEHHBIE OTHOIIEHUS OT MIPOCTEHUIINX, YCBAMBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 1O JOCTATOYHO CI0KHBIX, HEOOXOIUMBIX AJIsl pA3BUTHUS
Hay4YHBIX U MPUKJIAJHbIX UAeH. be3 KOHKpETHBIX MaTeMaTUUYEeCKUX 3HaHUH 3aTPyAHEHO IOHUMAaHUE PUHIUIIOB YCTPOMCTBA U MCIIOJIb30BaHUsl COBPEMEHHOM TeX-
HUKH, BOCIIPUATHE U MHTEPIIPETALUS pa3HOOOpa3HON COLMAIbHON, SKOHOMUYECKOH, MOJUTHYECKONH HHPOpMaLuu, ManodPpPeKTUBHA NOBCEAHEBHAS TPaKTHYe-
CKas IesTeNbHOCTh. KaykioMy 4enoBeKy B CBOEH JKU3HU MPUXOAUTCS BBIIOIHATH PACYETHI U COCTABIIATH AITOPUTMBI, HAXOUTh U IPUMEHATH ()OPMYIIbI, BIAIETh
MPAKTUYECKUMHU IpUEMaMy FeOMETPHUUECKUX U3MEPEHUI U OCTPOSHUH, YUNTaTh HH(POPMALIUIO, IIPE/ICTAaBIEHHYIO B BUE TaOJMIl, AUarpaMM U TpauKoB, )KUTh B
YCIIOBUSIX HEONPEIEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep Cay4yailHbIX COOBITHI.

OnHOBpPEMEHHO C pacuIMpeHreM chep NpUMEHEHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE 00Jiee BaKHBIM CTAHOBUTCS MaTeMaTHUECKUI CTUIIb MBIIUICHNUS,
MIPOSBIISIONIUICS B ONpeIEeIEHHBIX YMCTBEHHBIX HaBblKaX. B mponecce n3ydeHust MaTeMaTUKH B apceHall IPUEMOB U METOJI0OB MBIIIIJICHHS Y€I0BEKa €CTECTBEH-
HBIM 00pa30M BKJIFOUAIOTCS MHIAYKLUSA U IeAYKIHs, 0000IIeHne 1 KOHKPETU3allUs, aHAJIN3 U CUHTE3, KIacCU(PUKAIMS U CUCTeMaTu3alus, abCcTparupoBaHue 1
a”Hasiorusa. OObEeKTHl MAaTEMATUYECKUX YMO3aKIOUEHHH, TpaBIia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CIOCOOCTBYIOT BhIpa-
60TKe yMeHUs (POpMYIHPOBaTh, 00OCHOBBIBATH U JOKA3bIBaTh CYXKAECHUS, TEM CAMbIM Pa3BUBAIOT JIOTHUECKOE MbILIIEHHE. Beayas ponb npuHaAIeXUT MaTeMa-
THKE U B (OPMHUPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS! U BOCIUTAHUM YMEHUH 1eWCTBOBATH 110 33JJaHHBIM aJITOPUTMaM, COBEpLIEHCTBOBATD U3-
BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporiecce perienns 3a1a4 — OCHOBOM yueOHOM NesTeIbHOCTH Ha YPOKaX MaTeMAaTUKU — Pa3BUBAIOTCS TAK)KE TBOpUYECKAst
Y TIPUKJIaJIHAs] CTOPOHBI MBIIIUIEHUSI.

OOyuenne MaTeMaTuke AaET BO3MOXKHOCTb Pa3BUBATh y 00YUaIOIIMXCS TOUHYIO, PALIMOHATBHYIO M HH(OPMATUBHYIO pedb, YMEHHE 0OTOMpaTh Hauboee MmoIXosl-
1I1€e S3bIKOBbIE, CHMBOJINYECKHUE, IpapuuecKkre CpeICTBA AJIsl BEIPAKEHUSI CYKJIEHUN M HATJISITHOTO UX MPEICTaBICHHUS.

Heo6x0oauMbpIM KOMITOHEHTOM O0I1IeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIAETCS 00IIee 3HAKOMCTBO ¢ METO/IaMH MTO3HAHUS AEHCTBUTENLHOCTH, TIPEACTaB-
JIEHUE O MPEeMETE U METO/1aX MaTeMaTUKU, X OTIMYUNA OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOCHHOCTSIX MPUMEHEHNS MaTeMaTUKU
JUISL pELIeHUs] HAy4HBIX M MPUKJIAAHBIX 3a7a4. TakuM o0pa3oM, MaTeMaTHuecKoe 00pa3oBaHUE BHOCUT CBOM BKJIaA B (hOpMUpOBaHUE OOIIEH KyIbTYphl YEJIOBEKA.
N3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHHUIO KPAaCOThI U U3SIIECTBA MAaTEMATUYECKUX PACCYXKIECHUMN, BOC-
MPUATUIO TEOMETPUIECKUX (POPM, YCBOCHUIO HJIEH CUMMETPHUH.

HEJHN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yke 3aTeM Y4UTb HaJ0, 4YTO OHA YM B IIOPSAOK IIPUBOAUTY», — IUCAJ BEJIMKUN pyccKui ydyeHbll Muxawn Bacuisesud Jlomonocos. U B 3Tom co-



CTOMUT OJIHA U3 JIBYX Liesiel 00y4eHHUsI TeOMETPUHN KaK COCTABHOM YaCTH MaTeMaTHKH B IIKOJIE. DTOH LI€JIH COOTBETCTBYET JI0Ka3aTeNIbHAS JIMHUS MPETIO1aBaHUS
reomerpun. Cienys npeacTaBIeHHON pabodeli mporpaMme, HaulHas ¢ CEAbMOTrO KJlacca Ha YpOKax reOMeTpUH 00yJaroUIuiics: yUuTCsl IPOBOAUTH J10Ka3aTellb-
HBIE PAaCCYXKICHUS, CTPOUTD JIOTHYECKUE YMO3AKIIIOUECHHUs], TOKa3bIBaTh UICTUHHBIE YTBEPKIACHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, [IPOBOAUTH PACCYKICHUS
OT «IIPOTHUBHOI0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATh OOpPATHBIE YTBEPKACHUSA. Y UCHHUK, OBJIAAEBIINN HCKYCCTBOM PacCyXk/1aTh, OyJeT puMe-
HATH €0 U B OKPYXKAIOLIEH KU3HU.

Kak nucan reomerp u nenaror Mrops @enoposny Hlapeirus, «101pMu, IOHUMAIONIMMU, YTO TAKOE JOKA3aTENbCTBO, TPYAHO U AK€ HEBO3MOXKHO MaHUITYJIU-
poBaTh». 11 B 3TOM COCTOUT BaKHOE BOCIIUTATEIbHOE 3HAYCHUE U3YUCHMS T€OMETPHUH, IIPUCYIIIEE MMEHHO OTEYECTBEHHON MaTEMaTUYECKOH 1IKoJe. Bmecte ¢
TEM aBTOPBI IPOTrPAMMBI IIPEJOCTEPEratoT YUUTENSI OT UIHUIIHETO (opMalIn3Ma, OCOOCHHO B OTHOILIEHUH Hayal U OCHOBaHUM reoMerpun. dpaHiy3ckuil mare-
Mmatuk JKaH J[peoHHE 110 ’TOMY MOBOAY BBICKA3aJcCs Tak: «UTO KacaeTcs NeNUKAaTHOW MPOOIeMbl BBEICHHUS «aKCHOM», TO MHE Ka)KETCs, YTO Ha IMEPBBIX IMOpax
HY>KHO BOOO11Ie U30€erath IPOM3HOCUTH CaMo 3TO c10BO. C Jpyroii e CTOPOHBI, HE CIeyeT YIyCKaTh HU OJHOM BO3MOYKHOCTH JaBaTh IPUMEPHI JIOTHYECKUX
3aKJIFOUYEHUH, KOTOPbIE Ky/1a B O0JIbILEH Mepe, YEM UJIesl aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JABUTATEISIMU MATEMAaTUYECKOTO MBIIIJICHUSI.
Bropoii 1ienpro u3y4eHusi F€OMETPHUH SIBIISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPH PEIICHNN KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aja4, BCTpeya-
IOLUXCS B pealibHOM skM3HU. OKOHUMBILNN KypC T€OMETPUHN HIKOJBHUK JJOJKEH OBITh B COCTOSTHUU OIPENIEINTh T€OMETPUUECKYIO (PUTYPY, ONHUCATh CIOBaAMU
JAHHBIM 4epTEXK WM PUCYHOK, HAITH IUIOIIAAb 3eMEIBHOTO YUacTKa, pacCUYMTaTh HEOOXOIUMYIO ITTMHY ONTOBOJIOKOHHOTO Kalesns win TpedyeMble pa3mMepsl ra-
paxka aJi aBTOMOOMIIL. DTOMY COOTBETCTBYET BTOPast, BHIYUCIUTENbHAS JIMHUS B U3YYEHUH F€OMETPUHU B 1IKouie. JlaHHas mpakTHYecKast JUHUS SIBIISIETCS HE Me-
Hee BakHOH, ueM nepast. Emé [lnaton npeanuceiBai, 4ro0sl «rpaxkaane IlpekpacHoro ropojja Hu B KOEM Cllydyae HE OCTaBJISUIM T€OMETPUIO0, Be/lb HEMaJIOBaX-
HO Jlake 0O0YHOe e€ MPUMEHEHNE — B BOGHHOM JIeJie J1a, BIIPOYEM, U BO BCEX HayKax — JUIs JIYYIIero X YCBOSHHs: MbI BeJlb 3HaeM, Kakasi OeCKOHeuHast pas-
HUIIA CYyLIECTBYET MEX/y YEJIOBEKOM IMPUYACTHBIM K T€OMETPUU U HEPUYACTHBIMY. [l 3TOr0 yUUTEII0 PEKOMEH1yeTcsl NoA0UpaTh 3aauy MPaKTHUECKOro Xa-
pakTepa Uil paCCMaTPUBAEMBIX TEM, YUUTh ACTEH CTPOUTh MaTEMAaTUYECKHE MOJENIH PEAIbHbIX KU3HEHHBIX CUTYALM, IPOBOJAUTH BBIUMCICHUS U OLICHUBATH
aJIeKBaTHOCTB IIOJyYEHHOT0 pe3yibrara. KpaliHe BakHO MOAUEPKUBATH CBSA3H FEOMETPHUH € APYTUMU IIPEAMETaMHU, MOTUBUPOBATh MCIOIb30BaTh ONPEIEICHHUS
reOMeTpUYECKUX QUTYp U NOHSITUMN, IEMOHCTPUPOBATH IPUMEHEHNE NTOJyYEHHBIX YMEHUHN B QU3MKE U TEXHUKE. DTU CBSA3HM HanboJjee sipko BUIHBI B TEMaX
«Bexrtops», «TpuroHoMerpuieckre COOTHOIIEHU», «Meton koopauHaT» 1 «Teopema IInudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY MIaHy B 9 Kiacce u3ydaercst yueOHbIN Kypc «['eoMeTpusi», KOTOPBIN BKIIOUAET CIIEIyIOIe OCHOBHBIE pa3/ielibl cojiepxkanus: «I eomeTpuye-
ckue QUrypsl 1 UX cBOicTBa», «M3MepeHue reoMeTpu4eckux BEITUUUHY, a TaKKe «/[ekapToBbI KOOPIWHATHI Ha MIIOCKOCTNY, «BeKTopbl», «/IBUKEHUS MIIOCKOCTU
u «IIpeoOpa3oBanus nogoous». YueOHbIH MIaH MpeIycMaTpUBaeT U3y4eHHEe FreOMeTpUHN Ha 6a30BOM YpOBHE UCXOs U3 68 ydeOHBIX YacOB B y4E€OHOM roJy.
COJAEPKAHUE YYEBHOI'O KYPCA "TEOMETPUA"

Cunyc, kocuHyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKACCTBO. DOPMYIIbI IPUBEICHUS.

Pemrenue TPECYTrOJIbHUKOB. TeopeMa KOCHHYCOB U TCOpEMAa CUHYCOB. Pemenue MPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TECOPEMBI KOCHHYCOB U TCOPEMBI CUHYCOB.
[IpeobpaszoBanue mogodust. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o0 mpou3BeIeHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPeMa O KBapaTe KacaTeIbHOM.

Bekrop, mmHa (MOTyJh) BEKTOpA, COHATIPABIICHHBIC BEKTOPBI, IPOTUBOIIOJIOKHO HAPABICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIc-
panyvu HaJl BEKTOpaMH. Paznoxenne BCEKTOpa 110 ABYM HCKOJIJIMHCAPHBIM BEKTOPAaM. KOOpJIHHaTI)I BCKTOpaA. CKaJ'I?IpHOC MMPOU3BCACHUC BEKTOPOB, IPUMCHCHUC JJIA
HAXOXKJICHUS JJTUH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA INIOCKOCTU. Y paBHEHUS MPSIMOU U OKPYKHOCTH B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. MeTox KOOPAUHAT U €ro
MPUMCHEHHE.

[TpaBuibHBIC MHOTOYTOJIBHUKH. J{THA OKpYy»)HOCTH. ['pasycHast U paauanHas Mepa yriia, BEIYHCICHUE JUTMH OyT oKpyx)HocTei. [nomans kpyra, cekTopa, cer-
MCHTaA.



JIBM>KEHMSI TUIOCKOCTU M BHYTPEHHUE CUMMETpHUH QUTYp (311eMeHTapHbIe npencTasineHus). [lapamnensuslii nepenoc. [1oBopoT.
IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJ/IbTATDBI

OcBoenne yueOHOro kypca «l'eoMeTpus» JOHKHO o0ecrieunBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus CIEAYIOIIUX JIUYHOCTHBIX, METa-
IIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3YJIbTATbBI
JInuHOCTHBIE pe3ynbTaThl OCBOEHUSI IPOrPaMMbl yueOHOro Kypca «l'eoMeTpus» XapaKTepU3yroTCs:
ITaTpuoTH4eckoe BoCIUTaAHHE:
IIPOSIBJIEHUEM MHTEpECa K MPOIJIOMY U HAaCTOSILEMY POCCUHCKONM MAaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUHCKHUX MAaT€MaTUKOB U POC-
CHICKOM MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTHKEHUH B APYrMX HayKax U MPUKIAIHBIX chepax.
I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBIINOJIHEHUIO 00s13aHHOCTEN I'paskIaHWHA U peau3aliy ero rnpas, IpeJCTaBIeHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKLIMOHUPOBAHUS pa3iiny-
HBIX CTPYKTYD, SIBJICHUH, IPOLIEIyp IPakIaHCKOTo 00IIecTBa (BEIOOPHI, OTPOCHI U TIP.); TOTOBHOCTBIO K 0OCYKICHHIO STHUECKUX MPOOIeM, CBI3aHHBIX C TPaK-
TUYECKUM IIPUMEHEHUEM TOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTU MOpaJlb- HO-3TUYECKUX IIPUHLIMIIOB B JESTEIBHOCTH YUYEHOTO.
TpyaoBoe BociuTanue:
YCTaHOBKOM Ha aKTMBHOE y4acTHE B PEIIEHUH IIPAKTUYECKHX 3a/1a4 MaTeMaTH4YECKOM HalpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTHUYECKOTr0 00pa3oBaHUs Ha
MPOTSKEHUH BCEH MKU3HU JJIs yCIIEUTHON PO(EeCCHOHANIBHOM e TEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHMIA;
OCO3HaHHBIM BEIOOPOM U [TOCTPOEHUEM UHANBUAYAILHOW TPaeKTOPUH 00pa30BaHUs U )KU3HEHHBIX IUIAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX 10-
TpeOHOCTE.
ICTETHYECKOE BOCIIMTAHNE!
CIOCOOHOCTBIO K 3MOIMOHATIbHOMY U ACTETUYECKOMY BOCIIPUSATHIO MAaTEMATUYECKUX 0OBEKTOB, 33/1a4, PEIICHUN, PaCCyKIEHUIN; YMEHUIO BUJIETh MaTEMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI'0 MIO3HAHUSA:
OpHEHTAIMeN B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YelIOBEKa, IPUPOIbI U OOILECTBa,
MMOHMMaHUEM MaTeMaTUYeCKO HayKu Kak c(epbl YeIOBEUECKON AESITETbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH U1 Pa3BUTHUS [IUBUIN3ALNH;
OBJIAZICHUEM SI3BIKOM MaTEMaTUKH U MaTEMAaTUYECKON KyJIbTYpOH KaK CPEJCTBOM IIO3HAHUS MUpPA; OBJIaJICHUEM IPOCTENIINMU HAaBBIKAMU MCCIIEA0BATENbCKON Je-
ATEIBHOCTH.
Puznyeckoe BoCNIUTaHUE, (OPMHUPOBaHNE KYJIbTYPHI 310POBbSI H SMOLMOHAIBHOIO0 0JIATONOJIYYHSI:
TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pOBbs, BEJACHHUS 3J0POBOT0 00pa3a KU3HH (3I0pOBOE MUTaHKE, COATaHCUPOBAHHBIN
PEKUM 3aHATUHN U OT/bIXA, pEryJIsipHas pU3nUecKas akTUBHOCTH);
c(hOpMHUPOBAHHOCTHIO HaBbIKA pedIieKCUU, IPU3HAHUEM CBOETO MpaBa Ha OIIMOKY 1 TaKOTO e MpaBa APYroro yeioBeKa.
JIKOJIOTHYECKOe BOCIIMTAHNE:
OpHUEHTAallMel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN I pellleHus 3a1a4 B 00J1aCTH COXPAaHHOCTH OKPYKAIOIEel Cpelibl, IIIaHUPOBAHUS TOCTYIKOB M OL[EHKU
MX BO3MOXHBIX ITOCJIECTBUH U5l OKPYXKAIOIIEH CPEJIbL;
OCO3HaHHEM IJ100aIBHOT0 XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHusl.
JInyHOCTHBIE pe3yJIbTaThl, 00ecneYnBalOIIHe AJANTANNI0 00y4aI0Ierocsi K H3MEeHAIIMMCS YCI0BHSAM COIHAJBLHOM M IPUPOAHOMN CPeAabl:

— TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBHSIX HEONPEACIEHHOCTH, TIOBBIICHHIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD, B TOM

YHCJIe YMEHUE YUUTHCS Y APYTUX JIO/IEH, TPHOOpPETaTh B COBMECTHOM IEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIH U3 OIbITA APYTHX;



— HEe0OXO0IUMOCThIO B (POPMUPOBAHUH HOBBIX 3HAHHI, B TOM 4Hcie (OPMYITUPOBATH UJIEH, TOHATHUS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE pa-
HEe HE U3BECTHBIX, OCO3HABATh E€(UIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH TPHHU-
MaeMble peLIeHUs U JeicTBUsA, POPMYIUpPOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHBI
MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMBbl yUeOHOTO Kypca «I eoMeTpus» XapaKTepU3YIOTCs OBIAJICHUEM VHUBEPCAIbHbIMU HO3HABAM ENbHBIMU Oeli-
CMBUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCTNBUSMU.
1) Vuueepcanvuvie noznasamenvhuie oeticmeusi 0becneuusarom Gopmuposanue 6a308blx KOCHUMUBHBIX NPOYECCO8 00YUAIWUXCsl (0CB0EHUEe MemO008 No-
SHAHUSL OKPYIAHCAIOWE20 MUpPA, NPUMEHEHUE JI0SUYECKUX, UCCIe008AMENbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueii).
ba3oBble JJoruyeckue AeiicTBUA:

— BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE PU3HAKN MaTEMAaTHUYECKUX 0ObEKTOB, MOHATUH, OTHOLIEHUI MEXKIy MOHITUIMU; POPMYITHPOBATH
OTIpeIeNICHUs! TIOHSTHIA; yCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KiIacCU(UKALIMU, OCHOBAHHS [Tl 000OIIEHUS U CPaBHEHUS, KPUTEPUH ITPOBOIUMO-
ro aHaJIn3a;

— BOCIIPHHUMATh, (POPMYIIHPOBATH U IPEOOPA30BHIBAT CY)KICHHS: yTBEPAUTEIbHBIC H OTPHUIIATEIbHbIC, €IMHUYHBIC, YACTHBIC U 00IINE;

YCIIOBHBIE;

— BBIABJIATH MATEMATUUYCCKHEC 3aKOHOMepHOCTI/I, B3aMOCBA3U U HpOTI/IBOpe‘-II/ISI B CpaKTaX, JaHHBIX, Ha6JIIO[[€HI/I$IX nu YTBep)KI[eHI/IﬂX; HpGHHaFaTI) KpI/ITe-
PHYU JIJIs BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

— JA€JaThb BbIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOT'UKH, IIGILYKTI/IBHBIX U MHAYKTUBHBIX yMOSB.KJHO‘-ICHPIIZ, YMOSaKJIIO‘{eHI/If/'I 10 aHaJIOT'UH,

— pa30upaTh JI0Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPKICHUH (TMIPSMBIE U OT IPOTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIE IOKA3aTeIhCTBA MaTe-
MaTHYeCKHX ()aKTOB, BBICTpaUBaTh apryMEHTAINIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXICHMUS;

— BBIOMpATH CcIIOCO0 penieHus yueOHoH 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIeHUs, BRIOUPATh Hanbosee MOAXOASIIUN ¢ YIETOM CaMOCTO-
SATCJIbHO BBIACIICHHBIX KpI/ITepI/IeB).

ba3oBble uccienoBaTelbCKNe JeHCTBUSA:

— HCTOIB30BaTh BOMPOCHI KaK UCCIETOBATEIHCKUN HMHCTPYMEHT MO3HAHUS; (JOPMYITHPOBATH BOMIPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MMPOOJIEMY, CAMOCTOS-
TEJIbHO yCTaHABIMBATh HCKOMOE M JJaHHOE, ((OPMUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO TTO3UIINIO, MHEHUE;

— TMPOBOAUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IIJIAHY HECJIOKHBIN SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBIIEHUIO OCOOCHHOCTEN
MaTeMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COO0I;CaMOCTOSATENHHO (POPMYIUPOBATH 0000IIEHUS U BBIBOIBI IO PE3yNIbTaTaM
MPOBEAEHHOTO HAOIIOICHHUS, UCCIIEIOBAHMS, OIIEHUBATH JOCTOBEPHOCTH TIOJYUYCHHBIX PE3YIhTaTOB, BHIBOJIOB i OOOOIIICHMIA;

— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUTATh MPEATNIOI0KEHHS O €r0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Patora c undopmanmeii:

— BBIABJIATH HEJJOCTATOYHOCTD U M30BITOYHOCTH HHPOPMAITNH, TAHHBIX, HEOOXOUMBIX JIJIsl pEIICHUs 3a1auH;

— BBIOMpAaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMALINIO Pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHUS;

— BBIOUpaTh PopMy MpeacTaBieHrs HHGOPMAIIUU U WILTIOCTPUPOBATH PEIIaeMble 3a/1a4H CXeMaMH, JruarpaMMaMu, HHOU rpaduKoil 1 uX KOMOMHAIIMSIMH,

— OIIEHMBATh HAAEKHOCTh HH(OPMALIUU 110 KPUTEPUSIM, ITPEITIOKEHHBIM YUUTENEM WK C(HOPMYJINPOBAHHBIM CAMOCTOSITENLHO.

2) VHusepcanvbHble KOMMYHUKAMUGHBLE Oeticmeusi 00eCneuusarom chopmMupo8aHHOCMb COYUATbHBIX HABLIKOG 00YYAIOUUXCAL.
Oo01menue:

— BOCHpI/IHI/IMaTL )41 (pOpMy.]II/IpOBaTL Cy)K,Z[GHI/ISI B COOTBETCTBHUHU C yCJIOBI/IHMI/I U OeJIsIMHU 06H.[CHI/ISI; SICHO, TOYHO, FpaMOTHO Bblpa)KaTb CBOIO TO‘-II(y 3peHI/I$I

B YCTHBIX U TUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEUICHHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYYECHHBIN pe3ybTaT;



— B X0/JIe 00CYX/IeHUS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOM TeMBbl, MPOOJIEMBI, pelIaeMoi 3aJjauu, BHICKa3bIBATh MJI€H, HAIICIIEHHBIC HAa TIOUCK
PELICHHUS; COMOCTABIIATh CBOU CYXKICHHUS C CY>KICHUSIMU JAPYTUX YUaCTHUKOB AHANIOra, OOHApYKUBaTh pa3IndKie U CXOACTBO MO3UIHI; B KOPPEKTHOU
dbopme hopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHS;

— MPEeNCTaBJIATh Pe3yNbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIE0BaHUA, IPOEKTa; CAMOCTOSITENIbHO BBIOUPATh (hOpMAT BBICTYILICHUS C YUETOM
3aJa4 Mpe3eHTAlUU 1 0COOCHHOCTEH ayTUTOPUH.

CoTpyaHu4ecTBo:

— TIOHUMATb ¥ UCIOJIb30BAThH MPEUMYILECTBA KOMaHIHOW M WHAMBUYAIbHON pabOThl IPU PEIICHNH YUeOHBIX MaTeMAaTHYECKUX 3a/1a4;

— MPUHUMATH EJIb COBMECTHOM JIeATEIbHOCTH, IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacipelesiTh BUIbI paboT, 10rOBapuBaThCs, 00CYX-
JIaTh MPOIECC U pe3yabTaT padoThl; 00001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

— y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYX)ACHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMEBI U JIP.);

— BBINOJTHATH CBOO YacTh paObOTHI M KOOPAMHUPOBATH CBOM JCHCTBUS C APYTUMH WICHAMH KOMAaH/IbI;

— OIICHMBATh KAUY€CTBO CBOETO BKJIa/1a B OOIINIA MPOAYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pezynisamuegnsie Oeticmsusi obecneuusaiom Gopmuposanue CMblCI08bIX YCMAHOBOK U JHCUSHEHHbIX HABLIKOG TUYHOCTIUL.

Camoopranuzanus:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PEILIEHUs 3a7ja4 (UM €T0 4acThb), BBIOUPATh CIIOCO0 pEIIeHUs ¢ YYETOM UMEIOLINXCSA PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMALIUH.
CaMOKOHTPOJIb:

— BIa/IeTh CIOCOOaMU CaMOIIPOBEPKU, CAMOKOHTPOJIS ITPOLIecca U pe3yibTaTa pelieH!s] MaTeMaTHYeCKOU 3a/1a4H;

— TPEABHIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 33124, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIeHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yNbTaTa JACATEIHHOCTH TIOCTABICHHOH IIETTH U YCIOBUSM, OOBSCHITH IPUYMHBI JTOCTHIKSHUS MIIM HEJOCTIKEHUS 1eJH, HaX0-
JUThH OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIbTATHBI
OcBoenue yueOHoro Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIET0 00pa30oBaHus JOKHO 00ECIeYMBaTh JOCTHKEHHUE CIEAYIOMNX MPEAMETHBIX 00pa3oBa-
TEIbHBIX PE3yNbTATOB:
— 3HaTh TPUTOHOMETPHYECKHE (YHKITUU OCTPHIX YTIIOB, HAXOIUTH C UX MIOMOIILIO PA3IMYHBIC AJIEMEHTHI MPSMOYTOJILHOTO TPEYTOIbHUKA ((«PEIICHHE TIPsI-
MOYTOJBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKyNIATOpPa) ATUHBI U YIIIBI 1711 HETAOIMYHBIX 3HAYCHHIA.
— Tlonb30Batbes opMylIlaMy IPUBEICHUS H OCHOBHBIM TPUTOHOMETPHUYECKUM TOXJIECTBOM TSI HAXOXKICHHUS COOTHOIIICHHI MEXTy TPUTOHOMETPHYIEC-
CKHMH BEJTMYUHAMHU.
— MHcnonb30BaTh TeOpEMBI CHHYCOB M KOCHHYCOB ISl HAXOXK/ICHHUS Pa3JIMIHBIX 3JICMEHTOB TPEYTOJIbHUKA ((«PEIICHHE TPEYTOJIBHUKOBY), TPUMEHSITH UX
MPU PEIICHUU Te€OMETPUIECKHX 3a7au.
— Bnaners monsTHAMHE TTpeoOpa30BaHMs MO00USI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (hUTyp.
— Tlonb3oBaTbes cBOMCTBaMH MOI00MS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YIIIbl y TOI0OHBIX (uryp. [IpuMeHsTs cBOMCTBa
10T00HSI B MPAKTHICCKUX 3a]1avax.
— YMeTh NPUBOAUTH TPUMEPHI TOJJOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.
— Ilonp3oBaTbcs TeOpeMamMu O MPOU3BEICHUH OTPE3KOB XOP/, O MPOU3BEIEHNUU OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.
— Tlonb3oBaTbcs BEKTOpaMH, TOHUMATh UX T€OMETPUICCKUI U (PU3HUECKUN CMBICI, TPUMEHSTh UX B PEIICHUU T€OMETPUIECKUX U (U3MUYECKUX 3a/1a4.
— IlpumeHsTH CKaNspHOE MPOU3BEICHIE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.



ITonp3oBaThCs MCTOJOM KOOPAHWHAT Ha IJIOCKOCTHU, TPUMCHAITH €0 B pCHICHUN TCOMECTPUYCCKUX U MPAKTUYCCKHUX 3a/1a4.
BraneTs NOHATUSAME IPABUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, AJTUHBI TyT'H OKPYKHOCTH U paiMaHHOW MEpHI yIiia, yMETb BBIUUC-
JIATH IJIOIIAJb Kpyra U ero 4acTe.
— IlpuMeHsTh NOTy4YEeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxoauts ocu (W11 EHTPbI) CUMMETPUH (PUTYDP, TPUMEHATH ABMKEHUS IUIOCKOCTH B MTPOCTEHUIINX CITyYasiX.
[TprMeHATH NOTy4YEeHHbIE 3HAaHUS HA PAKTUKE — CTPOUTh MaTeMaTUYEeCKHe MOJIENH JUIsl 3aa4pealibHOM KHU3HU U IPOBOAUTH COOTBETCTBYIOINE BHIYHCIIE-
HUS C IPUMEHEHUEM MOJJ00US U TPUTOHOMETPUIYECKUX (PYHKIMH (I0Mb3YsCh, T1e HEOOXOAMMO, KaIbKYIATOPOM).

TEMATUYECKOE IIVTAHUPOBAHUE

Ne |Hammenoanwme pasnenos| KomuuectBo yacoB | [lara Bupbl nestensHOCTH Busl, hopMbl DNeKTPOHHBIE
/1 M TEM NPOrPAMMBL |peor heomp. fmpakT KOHTPOJIS (mupoBsie)
pab.  [pal. o0pa3oBaTebHbIE
pecypcehl
Pa3nen 1. Tpuronomerpusi. TeopemMbl KOCHHYCOB H CHHYCOB. PellieHne TpeyrojibHHUKOB.

[IPUMCHCHUC

K HAXOXXICHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKAX.

1.1. |Onpenenenne TPHroHO- 2 -OopMyIIHPOBATh ONPEICIICHISI TPUTOHOMETPHUECKUX (PYHKITHIA |Y CTHBIH Oompoc https://\_/vww.vaklass.ru/ p/g
MeTpraecknx (yHKIHiL TYITBIX M IPSMBIX YTJIOB.; eometria/9- )
yraos ot 0° 10 180°. klass/sootnosheniia-

1.2. [KocuHyc 1 CHHYC mpsi- 2 -BeIBOIUTE TveopeMy KOCHHYCOB U TEOpEeMYy CHHYCOB (c paaumy-|[luceMeHHBII umqeizlmllfgrsgggzirﬁmgj-
MOTO 1 TYIIOro yriIa. COM OIHMCAHHON OKPY)KHOCTH).; orpoc aliarnoo-proizvedeni -

1.3. [Teopema KOCHHYCOB. 2 -BriBoauth TEOPEMy KOCHHYCOB H TEOpEMy CHHYCOB (c pamuy-TecTupoBanue  |9222/spotnosheniia-
(O6006mEHHas), TeopeMa COM OTIHCAHHOH OKPYXKHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pagnycom uglami-treugolnika-
OTIMCAHHOU OKPY>KHOCTH 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |[HaxosxaeHue JIMH CTO- 2 -Pemiate TPEYroONbHUKH. Onpoc 1o https://resh.edu_.ru/subiect/l
DOH 1 BEJIMUYNH YIJIOB Pemath nmpakTHYeCKHe 3a1a49H, CBOIAIINECS K HAXOXKICHUIO MHIMBH Ty IbHBIM [£5S0N/2040/main/
TDEYTrOJIBHIKOB. Pa3IMYHBIX SJIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKam

1.5. |®opMy.a mIomany Tpe- 2 -OopMyIupoBaTh ONpeesIeHHs TPUTOHOMETPHUECKIX (QYHKIMIA |Y CTHBIH Ompoc https://sk\(smart.ru/art.icles/
YTOJIbHHKA Yepe3 JBE TYTBIX U MPSIMBIX yIJIOB.; mathematic/Kak-nayti-
CTOPOHbI H YTOJ MEKIY -BBIBOIUTE TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paany- ploshchad'- .
A COM OIMCAHHOM OKPYXHOCTH).; pryamougol'nika

1.6. |D@opmyna miomaan ue- 2 -Pemare TpeyronbHuKy.; [T1ChMEHHBIIH httDS://WWW.resolventa.ru/
THIPEXYTOIBHUKA Yepes Pemarp mpakTrueckue 3a1a4u, CBOAAIINECS ompoc spr/planimetry/sqf.htm
ero AMaroHaM U yrol K HAXOXKICHHUIO Pa3INYHBIX 2JIEMEHTOB TPEYTOJbHUKAX.;
MEKTy HUMH.

1.7. [[Ipaktiueckoe 3 -Pemate npakTHyeckue 3a1a4n, CBOASIINECS TectupoBanue  |https://www.resolventa.ru/

spr/planimetry/sqgf.htm



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm

[IOKa3aHHBIX TEOPEM
toro no pazaeny 16
Pa3znen 2. [IpeoopazoBanue noaoousi. MeTpuyecKkne COOTHOIIEHUSI B OKPYKHOCTH
2.1. [[lousTtue o 2 -OcBanBaTh MOHSATHE MPEOOPA3OBAHMS TOJOOHS; Vernbrit onpoc  |https://infourok.ru/prezent
peoGpazoBanuy aciya—po—geometrii—na—
010G temu-prmzvedgnlva- _
T O ——. 2 -VcenenoBarth OTHOLIEHME JIMHEHHBIX 3JEMEHTOB (uryp{llucEMeHHbIi gggé;g\éﬁtc’nrﬁ"'SeKUSCh'h'
SIIEMEHTHI TIOT0OHBIX [pu IpeoOpa3oBaHuU MOA00HS.; OIIPOC -
duryp. -Haxonute mpumepsl momoOusi B OKpYXKAIOUIeH 1eHCTBU-
TE€JIbHOCTH.;
2.3. [Teopema o mpoussene- |2 -BbIBO/IMTE METPHYECKHE COOTHOIIEHUS MesKy oTpeskamu [Tectuposanme  |https://infourok.ru/prezent
HUH OTPE3KOB XOPJI, TCO- XOpJ, CEKYILUX U KACATEJbHbBIX C UCIIOJIb30BAHUEM BIIMCAH- aC|Va'DO'_qeometf“'na'
DeMa O IIPOH3BE/ICHIM HbBIX YIJIOB U MMOJ0OHBIX TPEYroNbHUKOB. OCBaMBaTh MOHSTHE temu;(prmﬁvegqnlvi- ih
oTpesIcoB corymX, TE0- peodpasomasia notooA; olreZkOV-H01C-sckuschih
peMa 0 KBajpaTe Kaca- -MccnenoBats OTHOIICHHWE JIMHEHHBIX JJIEMEHTOB (UTYD mturok.ru less
eITBHO. [pu IpeoOpa3oBaHUU MOA00HS.; Y A—
-BeIBOIUTH METpUUECKHE COOTHOIICHHUS MEXIAY OTpEe3KaMH| kIasgs/itoqov}oe—povtorenie—
XOpJ, CEKYUIUX M KacaTeIbHBIX C UCIOJIb30BAHUEM BIIMCAH- kursa-geometrii-za-79-
HBIX YTJIOB U TTOJIOOHBIX TPEYTOJIbHUKOB. ; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3ajauyd U 3aqadd U3 peajbHOMN okruzhnosti
PKU3HH C UCTIOJIB30BAHUEM MOJIOOHBIX TPEYTOJIHLHUKOB.;
2.4. |[IpuMeHeHue B pelleHHN 3 -Pemats reomeTpudeckue 3a1auu U 3aa4u U3 peanbHoit  [Ompoc mo
reOMETPUYECKHX 3a1a4 PKU3HH C UCTIOJIB30BAaHUEM MOIOOHBIX TPEYTOJIBHUKOB.; KapToYKam
MTtoro mo pa3neny 10
Pa3znen 3. Bektopsl
3.1. |Ompepenenue BEKTOPOB, (2 -Hcnonb30BaTh BEKTOpPHI KaK HAIpaBJEHHBIC OTPE3KH, MC-|YCTHBIH onpoc  |https://www.yaklass.ru/p/g
CJI0)KCHHE U PA3HOCTb ClIe/I0BaTh TeOMETPUUECKUI (TIepeMeltenne) U (Ppu3HdecKuii eometria/10-klass/vektory-
BEKTOPOB, YMHOKEHUE (CHITa) CMBICIIEI BEKTOPOB. ; v-prostrar)stve-deistviia-s-
BEKTOpa Ha YUCIIO. \vektorami-
3.2. |Dusudeckuii ¥ reomer- |2 -Mcnonb30BaTh BEKTOPHI KaK HAMpaBlIEHHBIE OTPE3KH, MC-[[IMcbMeHHbIN zif(?r{gskrﬁfrﬁné?:\l/-ektora-
[PUYECKHI CMBICHI BEKTO- CJIeZIOBaTh FeOMETpUYeCKHi (mepemenienne) u (pusnyeckuifonpoc v-prostranstve\-/9286
[POB. (cuna) CMBICIIBI BEKTOPOB.;
-3HaTh ompeaeNeHus: CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHUSI BEKTOpa Ha YKCJIO, MCCIIEIOBATh T€OMETPUUECKHUH M|
(bU3MUECKUl CMBICIIBI ATUX ONEPAIHIA.;
3.3. [Paznoxenwue BexkTopa mo |2 -Pemiate reomMeTpHueCKHE 3adadd C MCIOJIb30BaHHEM Bek-{lectuposanue  [https://resh.edu.ru/subject/|
IIBYM HEKOJUTHHEAPHBIM TOPOB.; esson/3038/main/
BEKTOPaM.
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3.4. |KoopauHaTel BeKTOpa |2 -PackiamsiBaTh Ha BEKTOPA. Omnpoc https://www.yaklass.ru/p/g
3.5. CKaJ’IﬂpHOC nopousBeac- -HaXO)_II/ITB CKaJIAPHOC MPOU3BCACHUC BECKTOPOB, €0 MPUMCHC- 'V cTHBIN orpoc %”a/tg- henii
HIEC BEKTOPOB, €TI0 IIPU- HUC IJI HAXOXICHUS NJIVMH U YIJIOB. aS;ZOO tnOS en”_aj
MEHEHUE JJIsT HaX0XKJIe- meIZ U-S oror|1a_n|2|—|—
HUsl JJIMH U YIJIOB. ug a'ml—treuqo nika-
= skaliarnoe-proizvedeni_-
3.6. |Pemrenue 3agau ¢ momo- |1 - Pemats 3aa4u ¢ MOMOIIBIO BEKTOPOB. [ IncrMeHHbII -
9222/skaliarnoe-
[1IbI0 BEKTOPOB orpoc - n
proizvedenie-vektorov-
3.7. [[IpumeHenue BekTOpoB |1 -I[IpuMeHsTh BEKTOPBI IJIs PELICHUs 3a/1a4 KHHEMaTUKU U Me- [[ecTupoBaHue SV0istva-9526
JIs1 pCIICHUA 3aJa4 KU- XaHUKHN TN
P A https://znanio.ru/pub/317
HCMAaTHUKHN U1 MCXaHUKU
KonTpombHas paboTa 1
Ttoro mo pazneny: 12
Pa3)1e.11 4, ,)IeKapTOBbI KOOPAMHATHI HA NIJIOCKOCTH
4.1.  JlekaproBbl KoopanHaTH! (1 -OcBauBaTh MOHATHE MPSIMOYTOJIBHOM CHCTEMBI KOOpAMHAT,|Y cTHBIH onpoc  |https://infourok.ru/konspe
TOUEK Ha IJIIOCKOCTH. ITEKapTOBBIX KOOPJIMHAT TOYKH. ; kt-uroka-uglovoj-
4.2.  |YpaBHeHHe mpsMOit 1 -BBIBOIUTH ypaBHEHHUE MPAMOi M OKPYKHOCTH. ; [TuceMeHHbII koefficient-pryamoj-s-
orpoc podgo
4.3.  |Yrnosoii koadpunuenr, |1 -BeiensaTe MOHBIA KBaapar IS HAXOKICHHS ICHTpa H[lecTupoBaHue https://www.yaklass.ru/p/g
TAaHI'€HC yTJla HAKIIOHA, pajyca OKpy»KHOCTH T10 €& YPaBHEHHIO. ; eometria/9-klass/metod-
[apasuiesibHbIC U Tep- koordinat-9887/uravnenie-
e H Ky IAPHbIE TIPSi- ok_ruzhr_wosﬂ-uravneme-
ibie priamoi-12247/re-
iy 1 o bbd7dd94-cd7b-473e-
4. paBHEHHUE OKPYKHOCTH. -BbIBOIUTH YypaBHEHHE OKPYKHOCTH. ; 1poc 110 b426-96cch9c0efal
KapTOYKamM
4.5. |Haxoxxaenue koopauHar |1 -Pemarp 3amaun Ha HaAXOXKJICHHE TOUYEK MMEPECEUEHUs mpsi-|Y CTHBIH ompoc
[TOYCK MEPECCICHU MBIX U OKPY’KHOCTEH ¢ IIOMOIIBIO METO1a KOOPAMUHAT.;
OKPYXHOCTU U TIPSIMOU
4.6. [Mertox koopauHat ipu |1 -Pemarh 3aaun Ha HaXOXKJAEHHE TOYEK IMepecedeHus npsi-[IncbMeHHbIn https://resh.edu.ru/subject/
PELLICHNH TeOMeTpHYe- MBIX H OKPYXKHOCTEH C TIOMOIIBIO METO/1a KOOPIMHAT. orpoc lesson/2508/main/
CKHMX 3aJa4
4.7.  |Mcnoms3oBanne MeTona |2 -PemaTh 3ajaun Ha HaXOXKACHHE TOYEK mepeceueHus npsi-Tectuposanue  |https://resh.edu.ru/subject/
KOOD/IMHAT B MPAKTHYE- MBIX M OKPYKHOCTEH ¢ MOMOIIBIO METO/Ia KOOP/IMHAT.; lesson/2508/main/
CKHMX 3aJadax
toro no pasneny: 9
Pa3)1e.11 5. HpaBnanMe MHOTOYT'OJIbHUKH. I[.m/ma OKPYKHOCTH U IUIOIIAAb Kpyra. BeluucieHue l'[J'lOlIlaZIeﬁ
5.1. [[IpaBHIbHBIC MHOTO- 1 -DopMynHpOBaTh ONMPEEICHUE TPABIIBHBIX MHOTOYTOJIb- [OMpoc 1mo https://www.yaklass.ru/p/g
YTOJIEHUKH, BEIYMCIICHHE HHUKOB, HAXOIUTh UX DJIEMEHTEL.; MHTUBH Y aJIbHBIM eometrla/9-_k_lass/dlma-
X DJIEMEHTOB. -IT01630BaTHCSI MOHSITHEM [UTHHBI OKPY)KHOCTHU, BBEIEHHBIM|KAPTOTKaM okruzhnosti-i-ploshchad-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://znanio.ru/pub/317
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d

C TIOMOLIBIO ITPABUJIBHBIX

kruga-9241/pravilnye-

mnogougolniki-9246/re-

5.2. [Yucio p u aiuHa 1 -dopmynupoBaTh onpeeeHNE TPABUIBHBIX MHOTOYTOJIb- |Y CTHBIH OIPOC 933bb30F-8304-402-
OKDYKHOCTH. HHKOB, HAXOJUTh UX DJICMEHTHL.; ) 2739-40bb351ch45d
-[Tonp30BaThCS MOHATHEM [UTHHBI OKPY>KHOCTH, BBEIEHHBIM
C MOMOIIBIO TPABUIIBHBIX
5.3. |[Tnuna ayru 1 -DopMyIHPOBATH OMPEIEIICHUE MPABUILHBIX MHOTOYTOJIb- [[IMChMEHHbIH https://www.yaklass.ru/p/g
OKPY>KHOCTH. HUKOB, HAXOUTh UX AJIEMEHTHI.; 0IIpoC eometria/9-_k_lass/dlina-
-ITos1b30BaThCsI MOHATHEM UTHHBI OKPYKHOCTH, BBEIEHHBIM okruzhnosti-i-ploshchad-
C TIOMOUIBIO NMPABHIIBHBIX kruga-9241/dlina-
5.4. |Pagmannas mepa yria.  |L -OopMyITUPOBATH OMPE/ICICHIE PABUIILHBIX MHOTOYTOJIb- [TecTupoBanue okruzhnosti-ploshchad-
o : kruga-9494/re-80ba7b3a-
HHKOB, HAXOJUTh UX DJICMEHTEL.; ) 82¢-4090-b115-
-[Top30BaTHCS OHATHEM [UTHHBI OKPY>KHOCTH, BBEIEHHBIM d6027h17826
C MOMOIIBIO MTPABUIIBHBIX
5.5. [[lmomas Kpyra i ero 1 -dopmynupoBaTh onpeieIeHue TPaBUIBHBIX MHOTOYTOJIb- [Onpoc mo https://vaw.vaklas_s.ru/p/q
HIIEMEHTOB (CEKTOpa U HUKOB, HAXOJUTh UX DJIEMEHTHI.; HBH Ty abHbIM (eometria/9-klass/dlina-
CErMeHTa). -[Tonb30BaThCS MOHATHEM [UIMHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C TIOMOILBIO ITPABUIILHBIX kruga-9241/dlina-
5.6. |BbrumcieHue miomaneit 2 -dopmynupoBaTh onpeieIeHUue TPABMIBHBIX MHOTOYTOJIb- |Y CTHBIN OIPOC okruzhnosti-ploshchad-
e kruga-9494/re-80ba7b3a-
DUrYp BKIIOYAIOLINX HUKOB, HAXOJUTh UX DJICMEHTHL.; ) 082¢-4b90-b115-
>JIeMEHTBI KpyTa. -ITo1p30BaTHCS IOHATHEM [UTHHBI OKPYKHOCTH, BBEIEHHBIM d6027b17826
C MOMOIIBIO MTPABUIIBHBIX
Toro mo paseny: 8 [ lnceMeHHbIi
onpoc
Pazmen 6. JIBHoKeHHS TUIOCKOCTH
6.1. [[Tomsitue o nBikenuu |1 -Pa30upars mpuMepsl, HILTFOCTPUPYIONIUE MOHITHS JABHKe- [Onpoc 1o https://www.yaklass.ru/
[IOCKOCTH HUS, ICHTPOB U OCEH CUMMETPHH.; MHIMBHYaIbHBIM [n/geometria/9-
-DopmyarpoBaTh OMPEIEIeHHUs MapalIeIbHOTr0 epeHoca, [KapTodkaM klass/dvizhenie-
MMOBOPOTA U OCEBOI CHMMETPHHL.; 10434/poniatie-
6.2. |[TapasmtenbHblii nepeHoc, L -BBIBOANTB UX CBOMCTBA, HAXOIUTh HEMOBHKHbBIE TOUKH.; [YcrHblii onpoc  [dvizheniia-simmetriia-
[IOBOPOT M CUMMETPHS HaxonuTh HEHTphI ¥ OCH CUMMETpUI IpocTelmux puryp 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. |Ocu n nentpsr 1 -IIpuMeHsATh MapaIeabHbIN IEPEHOC U CUMMETPHIO TTpH  [[IucbMeHHbIH https://infourok.ru/urok-
CHMMETPUH PELICHUH T€OMETPHUCECKUX 3aau (pa3douparh MpUMeEphI).;  [0IpoC po-matematike-dlya-
6.4. |[Ipocreiimme npumene- |2 -Mlcrionb30BaTh IS MOCTPOGHHUS U HCCiIe0Banmi udpo- [Tectuposanue  [Klassa-pravilnie-

HUA B pCIICHUU 3a1a4

BbIC PECYPCHL;

mnogougolniki-

reshenie-zadach-

1178089.html
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Paznen 7. [loBTopeHune, 00001IeHHe, CHCTEMATH3ALMS 3HAHM I

YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeJInaHa, ouc-

7.1.  [[loBTOpeHHe OCHOBHBIX -OnepupoBath MOHATUSIME: QUrypa, TOUKA, IpsiMast, yroi, |[Ompoc mo https://interneturok.ru/less
[TOHATUN U METOJOB KyP- MHOI'OYTOJIbHUK, pAaBHOOEIPEHHBINH U pABHOCTOPOHHUM Tpe- [AHAMBHAYaIbHbIM MQ_M )
OB 7—9 KJIACCOB, YTOJIBHUKH, TPSIMOYTOJIbHBIN TPEYTOJbHUK, MeInaHa, Ouc-  [KapToukaMm tlaSS/ Ittl)qot\)/oe-povtorenle-
0GOBIICHIE U CHCTEMA- CEKTpHUca U BbICOTA TPEYroJbHUKA, TapajieorpaMm, pomo, k:JE:sS:Ia_fpgslt(;\rgg?eﬁ—
TH3ALMS SHAHHIA. HpSIMoyI:OJIBHI/IK, KBaJlpar, Tpareuus; OKpyKHOCTb, Kac?- sistematizatsiva-kursa-
TeJIbHAs; PAaBEHCTBO U 110100ue GUryp, TpeyrojibHUKOB; 1a- algebry-7-9-klassa-
paJLIeNbHOCTb U NEPIEHAMKYIIPHOCTD NPAMBIX, YTOI MEKY nreobrazovanie-
[IPSIMBIMU, CUMMETPHS OTHOCUTEIIBHO TOUKH U MIPSIMOM; JUIH- vyrazheniy
Ha, paCCTOAHUC, BEJIMYMHA YTJIa, IJIOAaAb, ICPUMCETP.,; https://www.yaklass.ru/p/a
7.2. |[Ipocteiimme reomeTpu- Vcnonb30Bath GOpMyIIbL: IEPUMETPA U IUIOLAAM MHOTO-  [YCTHBIA onpoc  |lgebra
uecKre (PUIyphl U UX YTOJIbHUKOB, JUTMHBI OKPYXHOCTH M TUIOIIAAH Kpyra, 00bEMa https://infourok.ru/issledov|
CBOICTBA. [PSAMOYTOJIBHOTO MapauIe/IeuIIe/Ia. ; atelskaya-rabota-po-
7.3.  |Msmepenue OnepupoBath NOHATUAMHU: QUrypa, TOUKA, psAMasi, yroi, [[IuchMeHHSIH matematike-na-temu-
rEOMETPHYECKUX MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUH Tpe- [0NPOC %a
BEITHYHH. 0JIbHUKH, IPSIMOYTOJIbHBIN TPEYroJbHUK, MEAMAaHa, OHC- slatematizaclya-
ZZKTpI/Ica I/I’BLI;COTay;peyronLHEKZ,rnapannénorI;aMM: poMo, Lchebnogo-materiala-
kursov-7-9-klassov-
[PSIMOYTOJIBHUK, KBaApaT, Tpanelus; OKpy>KHOCTb, Kaca- 4314350.html
TeJIbHAs; PABEHCTBO M 110j100ue GUryp, TpeyroJbHUKOB
7.4. [TpeyronbHUKH. -OnepupoBaTh NOHATUAMU: (PUTypa, TOUKa, Ipsimas, yroi,  |Onpoc mno
MHOTOYTOJIbHUK, paBHOOEIPEHHBINH U pABHOCTOPOHHUIM Tpe- [AHAMBHIYaIbHBIM
YTOJIbHUKH, IPSMOYTOJIbHBIN TPEYroJIbHUK, MeJinaHa, Ouc-  [KapTotKam
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajielorpaMm, pomo,
[PSIMOYTOJIBHUK, KBaApaT, Tpanelus; OKpy>KHOCTb, Kaca-
TeJIbHAs; PABEHCTBO M 110j100ue GUryp, TpeyroJbHUKOB
7.5. [[apamrensHsie 1 -OnepupoBaTh NOHATHAME: QUTypa, TOUKa, psAMasi, yron,  |YcrHbli onpoc  |hitps://www.yaklass.by/p/
[lepIIeHMKYISApHbIE MHOTOYTOJIEHHK, PABHOOEIPEHHBIN ¥ PABHOCTOPOHHUI Tpe- matematika/s- -
psIMBIE. YTOJIBHUKH, TPSIMOYTOJIbHBIN TPEYTOJbHUK, MEIHaHa, Orc- klass/nagliadnaia-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, MTapajlieorpaMmm, poMo, geometriia- _
[IPSIMOYTOJIBHUK, KBaApaT, Tpalelysl; OKpPYKHOCTb, Kaca- 12325/parallelnye-i-
TeIbHas, PABEHCTBO U Mo100ue (GUryp, TpeyroJbHUKOB; Ta- pfir;);n(il_liggg;nve-
paJICIIbHOCTh U NIEPICHAUKYIISAPHOCTD MPAMBIX, YTOJI MEXKIY PHAMYE-SE59S
[PSIMBIMU, CAMMETPHSI OTHOCUTENILHO TOUKH U MPSIMOM; JUTH-
Ha, paCCTOSIHUE, BEJINYMHA YIJIa, IUIOMAb, IEPUMETP. ;
lcrionb30BaTh GOPMYIIbL: IEPUMETPA U IIOAAN
7.6. |OKpY’KHOCTD U KPYT. -OnepupoBaTh NOHATUAMU: GUTYpa, TOUKA, IpsAMas, yroi,  [[luceMeHHbIH https://www.yaklass.ru/p/g
MHOIOYTOJILHHK, PABHOOEIPEHHBIH U PABHOCTOPOHHUIA Tpe- [ONPOC eometria/9-klass/dlina-

okruzhnosti-i-ploshchad-
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CEKTpHUCa U BBICOTA TPEYroJbHHUKA, apajlIeIorpaMM, pomo,
NpSIMOYTOJIBHUK, KBaIPAT, TPANELUs; OKPY>KHOCTb, Kaca-
TeJIbHAsS; PaBEHCTBO U 110100ue GUryp, TpeyroJbHUKOB; Ia-
PAJUICIIEHOCTD U MEPIICHIUKYIIPHOCTD IPSAMBIX, YTOJI MEXKIY
MPSMBIMHA, CAMMETPHUSI OTHOCUTEJIHO TOYKHU M MPSIMOH; JITH-
Ha, PAaCCTOSIHUE, BEJIMYMHA YIJIa, IUIOIIA /b, IEPUMETD.;
lcrionb30BaTh GOPMYIIBI: IEPUMETPA U TUIOIIAIN

kruga-9241/dlina-

okruzhnosti-ploshchad-

kruga-9494

7.7. [[eomerpudeckue
[TOCTPOCHHSI.

-OnepupoBaTh NOHATUAMU: GUTypa, TOUKA, NIpsIMast, yrod,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIA U pAaBHOCTOPOHHUM Tpe-
YTOJILHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, Me/lnaHa, ouc-
CEKTpHCa U BBICOTA TPEYTOJIbHUKA, NTapajjIesIorpaMM, poMo,
[IPSMOYTOJIbHUK, KBaJpaT, TpaIleLus; OKPY>KHOCTb, Kaca-
TeJbHAs; paBEHCTBO M 1oo0ue Guryp, TpeyroibHUKOB; I1a-
PAJUIEIBHOCTD U IEPIEHIUKYIIPHOCTD IPSIMBIX, YTOJI MEXITY
MPSMBIMH, CAMMETPHUSI OTHOCUTEIIEHO TOYKHU M MPSIMOH; JITH-
Ha, pacCTOsHUE, BEJIMYMHA YIJIa, IUIOIA1b, IEPUMETP.;
lcrons30BaTh (GOpMyYIIBI: IEPUMETPA U MIIOMAAN

TectupoBanue

https://infourok.ru/urok-

okruzhnost-
geometricheskie-

postroeniya-4502905.html

Toro no pasneny:

OBHIEE KOJIMYECTBO YA-
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

TaTa Temaypoka
No IUIaH daxT
IloBTOpeHue — 4 yaca

1. [TogoOHbIE TPEYTOIBLHUKHI

2. YersipexyronpHuku. [1nomanyu reomerpuaeckux Guryp

3. Brincannele, onvcaHHbIe U EHTPAJILHBIC YTIIbI

4. Jluaznocmuyeckas Konmponwvhas paboma

Tpuronomerpusi. TeopeMbl KOCMHYCOB ¥ CHHYCOB. PelieHue TpeyrojibHuKoB — 16 yacos

5. Onpenenenrue TpuroHoMeTpudecknx GyHkmi yrios ot 0° qo 180°

6. Ornpenenenne TpuroHomeTpudecknx GyHkuii yrinos ot 0° go 180°

7. KocuHyc 1 cuHyC npsiMOro U TyIoro yria

8. Kocunyc 1 cuHyc npsiMoro u Tyrnoro yria

9. TeopeMa KOCUHYCOB

10. Teopema cuHyCOB (C palyCOM OMUCAHHONW OKPYKHOCTH)

11. HaxosxneHue JUIMH CTOPOH TPEyroJIbHUKOB

12. Haxoxnenve BeTMunH yIJioB TPEYrOJIbHUKOB

13. dopmya IIoIAaA1 TPEYroJIbHUKA Yepe3 ABE CTOPOHBI U YTOJ MEXKTY
HAMH

14. 3azaun Ha BBIYHMCIICHHE IUIONIAIU TPEYTOJIbHUKA

15. dopmyna mIomaad YeTbIPEXYTOJIbHUKA YEPE3 €r0 JUAroHaJIv U yToJl
ME>KTy HUMH

16. 3aauu Ha BRIYMCIICHUE TUTOMIAAHN YETHIPEXYTOIbHUKA

17. Pemenne TpeyrojisHUKOB

18. Pemienue TpeyroiabsHUKOB

19. IToBTOpenue no Teme « TpUroHOMETpHUsI»

20. Konmponvnas pabomaNel no meme « Tpuconomempus

IIpeoOpa3oBanue nogoousi. Merpuieckue COOTHOIICHHUs B OKPYKHOCTH — 10 yacoB

21. [lonsitue o mpeoOpa3oBaHUM TTOIOOUS

22. I'omotetus. IlogoOue B xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI00HBIX (HUTYD

24, [lepumeTpsl 1 mTomaaM N0K00HBIX GUTYD

25. Teopema 0 Npou3BeAEHNN OTPE3KOB XOPI

26. Teopema 0 Mpon3BEIEHUH OTPE3KOB CEKYIIHNX

21. Teopema 0 KBagpare KacaTeJIbHOU

28. [IpuMeHeHre B pelIeHNH FreOMETPUUECKHX 3a/1a4

29. [ToTopenue no teme «IIpeobpazoBanue nmogobusi. MeTpudeckue co-
OTHOLIEHUSI B OKPYKHOCTH

30. Konumponvnas paboma Ne2 no meme «Ilpeoopazoeanue noooous.
Mempuueckue cOOmMHOUIEHUA 8 OKPYHCHOCIUY

BekTopbl — 12 yacoB

31. OnpeneneHre BEKTOPOB

32. CroxxeHue u pa3HOCTh BEKTOPOB

33. YMHOKEHHE BEKTOpA HA YUCIIO

34. PU3NIECKUN U T€OMETPUUYECKUIN CMBICI BEKTOPOB

35. Paznoxenue BeKTopa 1o ABYM HEKOJJIMHEAPHBIM BEKTOPAM

36. Paznoxenue BeKTopa 1o JIByM HEKOJUTHHEAPHBIM BEKTOPAM

37. KoopauHate! BekTopa

38. CBs13p MEXKIy KOOPJMHATAMH BEKTOpa U KOOPJIMHATAMH €0 HaJyayia u
KOHIIA

39. CkansipHOe TTpOU3BEICHUE BEKTOPOB

40. Penrenue 3a7a4 ¢ TOMOIIIBIO BEKTOPOB




41,

HpI/IMeHeHI/Ie BCKTOPOB IJIsI pCHICHUSA 3a/1a4 KUHCMATUKU U MCXaHUKU

42, Konmponvnaa paboma Ne3 no meme «Bexkmopor»
JlekapToBbl KOOPAWHATHI HA IJIOCKOCTH — 9 yacoB
43. JlexapToBBI KOOPIMHATHI TOYEK HA TJIOCKOCTH
44, YpaBHEeHUE NPSIMOU
45, VrinoBoit ko3 (PpUIIMEHT, TAHTCHC YTJla HAKJIOHA, MapaJlieJIbHbIC U
[MePIICHANKYIISIPHBIC TIPSIMBIS
46. YpaBHEHHE OKPY>KHOCTH
47, Haxoxnenre koopJIMHAT TOYEK NepeceyeHrs OKPY>KHOCTU U IPSIMOM
48. MeTo1 KOOpAWHAT NMPU PEIICHUH T€OMETPUUCCKUX 3a4a4
49, Hcnonb3oBanne MeToa KOOPAUHAT B MPAKTUYECKUX 3aJladax
50. MeTto1 KOOpAWHAT B MPAKTHUECKUX 3a/1adax
5l Konumponvnaa paboma Ned no meme «/[exkapmogst Koopounamut Ha

nJjaiocKkocmu))

IIpaBWwibHbIE MHOTOYIOJIbHUKHU. JJIMHA OKPYKHOCTH M IJIOIIAAb Kpyra. Beruncijenue njomanei — 8 yacon

52. IIpaBuibHBIE MHOTOYTOJIBHUKH, BEIYHCIICHUE WX JICMEHTOB
53. Yucio m v JUTMHA OKPY>KHOCTH
4. JnHa nyru OKpy>KHOCTH
95. Panguannast mepa yria
56. [Tnomane kpyra
o7, IInomane cexrTopa u cermeHTa
58. [Inomaam ¢puryp, BKIFOYAKONIUX 3JIEMEHTHI Kpyra.
59. Konmponwvnan paooma Ne5 no meme «Ilpasunvhvie MHO2OY20NbHUKU.
VInuna okpyrcnocmu u naiouwiadwb kpyza. Botuucnenue naowiadein)
JIBHsKeHHS JI0CKOCTH — 6 YyacoB
60. IToHsATHE O ABUIKEHUU INIOCKOCTHA
61. [TapamnenbHbBINA IEPEHOC
62. [ToBopoT u cummeTpus
63. OcH 1 IEHTPBl CUMMETPUH
64. [Ipocreiinine npuMeHEHNs B PEIIEHUH 3a1a4
65 Hmozosaa ammecmayun. Konmponvnaa paboma Neb
IloBTOpenune — 3 yaca
66. ITor0OHBIE TPEYTOTHHUKH
67. Yertsipexyronsuuku. [Tnomanu reometpudyeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA

Bri6epute yueOHbIC MaTeprabl
Beenure cBoil BapuaHr:
METOJUYECKUE MATEPHUAJIBI JIJISA YYUTEJIA

BBenute nanunie
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas amekTpoHHas 1mikoia. https://resh.edu.ru/
«Yuau.py» — https://uchi.ru/

«Snnexc. YueOnuk» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online

«Mapxkermieiic 00pa3oBareJIbHbIX YCIYI»

«Aupexer, «1C», «Yun.py», «Ckaiienr», «Koasapc»,
uznarenscTBo «IIpocBemenue» u apyrue. https://elducation.ru/
«HuTepHeTY pok» —. https://interneturok.ru/
OopasoBaresbHas mwiathopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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