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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACHOJIOKEHHUE, ONUPAETCA Ha JIOTHYECKYIO,
JI0KA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOIO
o011ero 00opa3oBaHus 3aKIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJI€eHHs «OT TPOTUBHOIO», OTJWYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIpPENEIUTh TEOMETPUUECKYI0 (UTYypy, ONHUCATh CIOBaMM JaHHBIA UYEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephbl Trapaka aJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Tpu pemieHnu 3agad MPaKTUUYECKOTO XapakTepa OOydarolUICs YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IOIYYCHHBIX YMEHHH B (pu3uKe M
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapToBbl KOOpAMHATHL Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miaockoctn», «IIpeodpasoBanus mo100us».

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orBoaurtcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHblEe yriael. buccektpuca yrma. JlomaHas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIK) LUPKYJS W JIMHEUMKH. TpPEyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENbHBIX MPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYMMOCTHU JUISl PA3BUTUS LUBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAronoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JISI OKpY)KAroleld cpeibl, OCO3ZHaAaHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITENHbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XapPaKTEPU30BaTh CYLIECCTBEHHBIE NMPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPCUNI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuXx (HakToOB, BBICTpPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIEHUSI U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMY MpeACTaBiICHUS HHPOPMALMM U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (OPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe 00CYKJIE€HHsI 3a1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON Y MHIUBUTyaJIbHOM
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YUACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTH [P PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJMYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHUE (UTYpBbI, OMNpEneisTh HuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETpUUECKUE (QUTYPBHI, BBITIOIHSATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatb rpyOyl0 ONEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznuyarh pa3mepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTII0B, KOTOpbIE 00paszyeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PAcCTOSIHUAN OT TOUYEK OJHOM IPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHUX 3aJadyax C HCIOJIb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagers NOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPENECIATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete moHsATHEM ONMMCAHHON OKOJIO TPEYTroOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh e€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagerps noHsATHEM KacaTelbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.



[lonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATD
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJISL U
JIMHENKHU.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimme reome ecKue
1 I/If CBZﬁPlTBI/; IF/I31\1:[e TepHHI/l FZ:Mgl/I;}:iI;IKiX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
> TosTopenne, obobmenne sHannii 4 1 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiie C.b. u
npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienue»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
* ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiie C.b. u
npyrue, AkunonepHoe obmectBo «M3natensctBo «IIpocsemnienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



KpacHokyrckuil puiinan
MyHUIIUTIAJIBHOTO OI0AKETHOI0 0011e00PA30BATEIbHOI0 YUPEKICHUS
«Cpennsist 00meodpa3zoBareabHas mkoJaa Nedy cesna Ipoxopsi
Cnacckoro paiiona IIpumopckoro kpas

PABOYASA NIPOTPAMMA
yueOHOro npeamera
«I'eomerpus»
14151 8-9 KJ1acCOB OCHOBHOTIO 001IIEr0 00Pa30BaHUA

Cocrasurens: [Tonos Anekcelr BacuibeBuu
yuuTtensb (U3UKUA U MHOOPMATHKU



IHosicuuTeaLHAA 3aIUCKA

JlanHasi mporpaMma OpHEHTHpOBaHa Ha oOywarouuxcs 7-9 KiaccoB, W COCTaBJeHa Ha
OCHOBE CJIEYIOIIUX JTOKYMEHTOB:

1. ®enepanbapiM 3aKk0HOM Poccmiickoit ®denepanun «O06 obOpa3zoBanum B Poccuiickoit
®eneparyn» ot 29.12.2012 Ne 273-D3.

2. @enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOT'O OOIIETo
o0Opa3oBaHMs, YTBEPKAEHHBIM U BBEIEHHBIM B JICHICTBUE NPpUKa3oM MuHucCTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897;

3. OcHoBHON 00pa3oBaTeinbHOW MPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUS
Kpacnokyrckoro pummana MBOY «COII Ned» c. ITpoxopsr.

4., TlpumepHOW mporpaMMbl OCHOBHOrO oOmero oOpa3oBaHus 10 TeoMmerpuu /-9
kiaccs» cocT. T.A. Bypmuctposa: IIpocsemienune, 2014 (6a30Bbiit yposens), @I'OC.

5. [IpumepHO# mporpaMMbl BOCIIUTAHUSL U KOHLIETILMY MIPENOJaBaHusl yueOHOro npeamera
«®Pu3uka» B o00pa3oBaTenbHbIX oOpraHuzauusx Poccuiickoit ®enepanuu, peanus3yomux
OCHOBHBIE 00111e00pa3oBaTEeIbHBIE IPOTPAMMBI

CornacHo yue6HOMYy mnaHy KpacHokyrckoro ¢pummana MBOY «COILL Ne4y na mpeamer
TeOMEeTpPHsI U ero u3ydeHue B 7-9 —M kiacce oTBoauTcs 1o 68 yacos B roj (34 yueOHBIX Heenn),
U3 pacdera 2 gaca B Hejaenmo. Pabodas mporpamma OpueHTHpOBaHA Ha HcIoyb3oBanne Y MK
AranacsH JI. . T'eomerpusi: yueOHMK ans 7-9 ki. 00meoOpa3oBaTeNIbHBIX YUPEXKICHUN —
Mocksa: IIpocsemenue, 2016.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

[Iporpamma  obecreuMBaeT  JOCTHXKEHUS — CIEIYIOIIUX  PE3yJbTaTOB  OCBOCHUS
00pa3oBaTeNbHON IPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsL:

JIMYHOCTHBIE Pe3yJbTaThbl 0TPAKAIOT C(l)OpMI/IpOBaHHOCTb, B TOM YUCJI€ B YaCTH:

1. I'paxaaHCcKOro BOCIUTAHUS

(dhopMHUpOBaHHE AKTHBHOM TPAXKJAHCKOW TO3UIUH, TPAKIAHCKOW OTBETCTBEHHOCTH,
OCHOBaHHOW Ha TPAJAWIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHIICKOTO 00111eCTBA;

2. ITaTproTH4YECKOr0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIEJIUI0, NMOHUMAHUs 3HAYEHUS ECTECTBEHHOM HAyKHM B JKU3HH COBPEMEHHOIO
oOImiecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(pOpMammeld O MepeoBBIX JOCTIKCHUIX U
OTKPBITUSX MHPOBOM M OTEYECTBEHHON (PU3MKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
yCTpOMCTBE MUpa U 001IeCTBa

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS

MPEACTABJICHUSI O COLMAIBHBIX HOpPMax M NpaBWIaX MEXJIWYHOCTHBIX OTHOILICHHWW B
KOJUJIEKTHBE, TOTOBHOCTHM K pPa3HOOOpPa3HON COBMECTHOW JESTENbHOCTH IPH BBITOJIHEHUN
yueOHBIX, TO3HABATENLHBIX 3a/1a4, BHIMOJIHECHHH dKCIIEPUMEHTOB, CO3/IaHUU YIEOHBIX MPOCKTOB,
CTpEeMJICHHS K B3aUMOIIOHUMAHHIO M B3aMMOIIOMOIIIH B MIPOIECCE ITOW yueOHOMN NesaTenbHOCTH;



TOTOBHOCTH OIICHMBAaTh CBOE TMOBEJEHHE U TMOCTYNKH CBOMX TOBAapuIIel ¢ MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIECTBHIA TOCTYIIKOB;

4. creTnYecKoe BOCIIMTAHME

BOCIIPUSTHE ICTETUYECKUX KauyecTB (PU3MUECKON HAyKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

5. ®u3suyeckoro BocnUTaHHMs, G(OPMHUPOBAHUA KYJbTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0JIAr0NoJIy4Ynst

OCO3HAHHUS LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HMU, OCO3HAHHS MOCIEACTBUM U HENPUITHS BPEIHBIX
NPUBBIUEK, HEOOXOTUMOCTH COOIIOIEHUS MPaBHJI 0€30IaCHOCTH B OBITY U PeabHOM KU3HU;

6. Tpya1oBOro BOCHUTAHUA

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B 00IIeCTBEHHO 10JIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPYECKOH W JpYyrux BUAAX JACATENBHOCTH; WHTEpeca K
MPAKTUYECKOMY HU3YYEHHIO Mpodeccuit u TpyAa pa3iMyHOrO poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS TMPEIMETHBIX 3HAaHWUH, OCO3HAHHOTO BHIOOpPA WHAMBHUAYAIbHON TPaeKTOPHUH
MPOJOHKEHHUsT 00pa30oBaHUs C YYETOM JTUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K MpPEIMETY,
0OIIECTBEHHBIX MHTEPECOB U OTPEOHOCTENH;

7. IKOJOTMYeCKOro BOCIUTAHUSA

HKOJIOTUYECKH I1eIeCO00pa3HOr0 OTHOUICHUs K MPUPOAE KaKk HCTOYHHMKY JKu3Hu Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHWS, NOHUMaHHS LIEHHOCTH 370pPOBOTO M Oe3omacHOro obpasa
JKU3HH, OTBETCTBEHHOTO OTHOWIEHHS K COOCTBEHHOMY (HU3WYECKOMY M TCHXHYECKOMY
3/I0pOBbI0, OCO3HAHMS IIEHHOCTU COOJIOAECHUS MPaBUJI O€30MacHOIr0 MOBEAEHUS MpHU paboTe ¢
BEIIECTBAMM, a TAKXKE B CUTYAIMsSIX, YTPOXKAIOIIUX 30POBBIO U >KU3HHU JIIOJEH; COCOOHOCTH
OPUMEHATh 3HaHMA, MOJy4aeMble NMPU U3yYEHHUHU IMpeIMeTa, Ul pellieHHs 3a/1ad, CBSI3aHHbIX C
OKpY’Karollel MPUPOJHON Cpesloi, MOBBIIIEHUS! YPOBHS 3KOJOTMUYECKON KYJIbTYphl, OCO3HAHUS
r7100aIbHOTO XapakTepa 3KOJOIMYECKUX MpoOIeM M MyTel UX pelieHHs MOCPEeICTBOM METO/I0B
npeMeTa;

8. IleHHOCTEH HAYYHOI'O TO3HAHMSA

MHUPOBO33PEHYECKUX TMPEACTABICHUH, COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABIISIONINX OCHOBY JUIS IOHUMAHHS CYIIIHOCTH HAYYHON KapTHHBI MHUPA;
npeCcTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPO/IbI, B3AUMOCBS3SIX UEIOBEKA C
IPUPOHON Cpesioif, 0 poy mpeaMeTa B MO3HAHUH ITHX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJyYeHHE HOBBIX 3HAHUH IO MpenMeTy,
HEOOXOIUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

MO3HABATENPHOM W  WH(POPMAIIMOHHON  KYIBTYPBl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENTEHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOU, AOCTYIMHBIMHU
TEXHUYECKUMH CpPeJICTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

UHTEepeca K 0OYYEeHHUIO M MO3HAHUIO, JI0003HATEIHLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMoO0Opa30BaHUIO,  HMCCIENOBATEIbCKOW  NEATENPHOCTH, K  OCO3HAaHHOMY  BBIOODPY
HAMpaBJICHHOCTH M YPOBHS 00yUeHHS B JalbHEHIIIEM.

Memanpeomemnmubie:
pe2YAAmMuUEHble VHUGepCalbHble VueOHble 0elcmeus:




* yMEHUE CaMOCTOSITEIbHO IUIAHUPOBATH ajJbTEPHATUBHBIC NYTH JTOCTIXKEHUS LEJeH,
OCO3HAHHO BBIOMpaTh Hanbosee 3P PeKTUBHBIC CITOCOOBI pelieHUsT YYeOHbIX U MO3HABATEIbHBIX
3az1ay;

* yMEHUE OCYLIECTBIATh KOHTPOJIb [0 PEe3yiabTaTy M CIOCO0Yy AeWCTBUS Ha YPOBHE
MPOM3BOJILHOTO BHUMAHUS M BHOCUTH HEOOXOIMMbIE KOPPEKTUBBI,

* YMEHHUE aJIeKBaTHO OLICHHWBATh MPABUJIBHOCTh WJIM OLIMOOYHOCThH BBINOJIHEHUS y4eOHOH
3a[a4u, €¢ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

* IOHUMAaHUE CYLUIHOCTH aIrOPUTMHUUYECKHX INPEANUCAaHUM M YMEHHME JAEeHCTBOBATH B
COOTBETCTBUH C PEIOKEHHBIM aJlTOPUTMOM;

* YMEHHUE CAMOCTOSITEIIbHO CTABUTB 1I€JIH, BEIOUPATH M CO3AAaBATh AJITOPUTMBI JUI PELICHUS
y4eOHBIX MaTeMaTHUECKUX MPoOIIeMm;

* YMEHUE IJIAHUPOBATh U OCYILECTBIIATh AEATEIbHOCTb, HAPABIEHHYIO HA PELICHUE 3a7a4
UCCJIEIOBATEIBCKOTO XapaKTepa;

nO3HasamenbHble YHUBEPCAIbHbLE YieOHble OelicmBUs.:

* OCO3HAHHOE BJIAJICHUE JIOTHYECKUMH JICHCTBUAMHU OIPEICIICHUS TOHITUH, 0000mIeHN s,
YCTAQHOBJICHHsI aHAJIOTUH, KJIacCU(UKAIMM HA OCHOBE CAMOCTOSTENILHOTO BbIOOpAa OCHOBAHUH U
KPUTEPHEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;

* yMEHUE YCTAHABIMBATh IPUUYUHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccyXJaeHne, yMO3aKIIoueHe (MHIyKTUBHOE, ACTyKTUBHOE U 10 aHAJIOTUH) U BHIBOJIBI,

* yMEHHUE CO3[aBaTbh, IPUMEHATh U MIPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA,
MOJIEIT ¥ CXEMBI JUTSI PeIICHHUsT YYeOHBIX M MTO3HABATEIBHBIX 33/1a4;

* hoopMupoBaHre U pa3BUTHE y4eOHOW M OOLIENOJIb30BATENLCKOM KOMIIETEHTHOCTH B
o0jacTM  MCHOJb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKAaMOHHbIX  TexHonorui  (MKT-
KOMIIETEHTHOCTH);

* (hopMupoBaHHE NEPBOHAYAIBHBIX IMPEJICTABICHUH 00 HIESX U O METOJaX MaTeMaTHKH
KaK YHUBEPCAJIbHOM SI3bIKE HAYKHU U TEXHHUKH, CPEJCTBE MOJCIMPOBAHUS SIBIICHUH U IPOLIECCOB;

* yMEHHE BHJETh MAaTEeMaTHYECKYIO 33]a4y B KOHTEKCTE MPOOJIEMHON CUTYaIluH B JIPYTHX
JTUCLUIUIMHAX, B OKpYXKaloIlel KU3HHU;

* YMEHHE HAXOUTh B PA3IMYHBIX NCTOYHUKAX MH(POPMAINIO, HEOOXOUMYIO JIJISl pEIICHUS
MaTeMaTHYeCKuX MNpoOsieM, U TMPeJCTaBlIATh €€ B MOHATHOH (opme; NpUHUMATh pPELICHUE B
YCIIOBUSIX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSITHOCTHOM MH(OpMaLINK;

* yMEHUE TIOHUMAaTh M MCIIOJb30BaTh MAaTeMaTHYECKHE CPEJICTBA HArJIIHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U Jp.) Ui WILTFOCTPAINU, HHTEPIIPETAINH, apTyMEHTAIINH;

* yMEHUE BBIABUIaTh TUIOTE3bl TMpPH pEIIeHMH YYeOHbIX 3aJad M  I[OHUMATh
HEO0OXOIUMOCTb UX MPOBEPKH;

* yMEHUE TNPUMEHATh WHAYKTHBHbIE W JETyKTHBHbBIE CHOCOOBI pacCyXICHWH, BUAETh
pa3IMYHbBIE CTPATETUHN PEIICHUS 3a/1a4;

KOMMYHUKAMUBHbIE VHUBEPCANbHbLE VieOHble QelicmEus:

* yMEHHE OpPTaHHM30BHIBATH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO IESTEIHHOCTH C
YUUTENEeM M CBEPCTHUKAMU: OIPENENATh IENU, pacnpeaeisaTh (pyHKIUU U pOIU YYaCTHHKOB,
oOurye crnocoObl paboThI;

* yMeHue paboTaTh B IpymIe: HaXOAUTh OOllee pelieHHe W pa3periaTth KOH(IUKTHI Ha
OCHOBE COTJIACOBAHMS MO3UIIMN M yUeTa HHTEPECOB;

* CITyIIaTh MapTHEPA;

* (hopMynIMpoOBaTh, apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

npeomemmbole:

IIpenMeTHBIM  pe3yJbTATOM HM3Y4YeHHMsI Kypca sBjsiercs:i c(GOPpMHPOBAHHOCTH
CJIeYIOUUX YMEHUI:



* TOJIb30BAThCS T€OMETPHUECKUM S3BIKOM JUISL OTIMCAHUS TIPEIMETOB OKPY’KAIOIIET0 MUPA;

* pacro3HaBaTh FreOMETpHYECKHE (PUTYPHI, PAa3IMYaTh UX B3aUMHOE PacIlOIOKEHHE;

* M300pakaTh TEOMETPUYECKHE (UTYpBI, BBIIOIHATH YEPTEKH 110 YCIOBHIO 3a/auH;
OCYIIECTBIIATH TpeoOpazoBaHus GUTyp;

* pacrmo3HaBaTh Ha 4YepTeXax, MOJEJIAX M B OKpYKalomeH OoOCTaHOBKE OCHOBHBIC
IPOCTPAaHCTBEHHBIE Tela, N300paKaTh UX;

* B IIPOCTEHIINX CIYy4asxX CTPOUTH CEYCHUS M Pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;

* IPOBOJUTH OIEPAIMU HaJl BEKTOPAMH, BBIYHCIATH JJIMHY U KOOPIUHATHI BEKTOPA, Yol
MEX]y BEKTOpaMH;

* BBIUUCIATH 3HAUCHMS T€OMETPUYECKUX BEIWYMH(JUIMH, YIJIOB, IUIOIIA/EH, 00bEMOB); B
ToM uymcie: ana yrinoB or 0 go 180° ompenensaTs 3HaYEHHS] TPUTOHOMETPUUECKHX
GYHKIMIA MO0 3aJaHHBIM 3HAYCHHSM YIJIOB; HAXOJIUTh 3HAYEHHS] TPUTOHOMETPHUYECKUX
(GyHKIMH 110 3HAYSHHUIO OAHOHN M3 HUX, HAXOJIUTHh CTOPOHBI, YTJIBI M BBIYUCIISTD ILIOMIAN
TPEyroJbHUKOB, JUIMHBl JIOMaHbIX, JYI' OKPYXXHOCTH, IUIOHIaJed OCHOBHBIX
reoMeTpruecKuX (GUryp u GUryp, COCTaBJICHHBIX U3 HHX;

* pemaTh FeOMETPUYECKUE 3a/JauH, ONUPAsCh HAa U3yYCHHBIE CBOMCTBA (DUTYp M OTHOLICHUI

MEXIy HUMH, TpPHUMEHSS JIOTIOJIHUTEIFHBIE TIOCTPOCHUS, alreOpandeckuii U
TPUTOHOMETPHYECKUH ammapar, paBuia CAMMETPHH;

* MPOBOJUTH JOKA3aTEIbHBIE PACCYXACHUS MPH PEUICHUH 337134, UCIIONIb3YS HW3BECTHBIC
TEOpeMbl, 0OHAPYKUBast BO3SMOXKHOCTH ISl MX UCIIOJIb30BaHUS;

* pemarh NPOCTEHIINE TUIAHUMETPHUECKHUE 3a/1a91 B TIPOCTPAHCTBE.

HUcnosb30BaTh NpuodpeTeHHbIe 3HAHUS U YMEHHSI B MPAKTUYECKOH /eATEbHOCTH U
NOBCEJIHEBHOM sKU3HM 1JIs1:

* ONMCAHHUA PEAIBHBIX CUTYalil Ha A3BIKE TEOMETPHH;
* pacyeToB, BKJIIOYAIOLIUX MTPOCTEHIIINE TPUTOHOMETpUUECKHE (POPMYIIbI;
* pELIEHUS TEOMETPUUYECKUX 3a/1ad C UCII0JIb30BAHUEM TPUTOHOMETPHUH;
* pelleHus NMPaKTUYECKUX 3a/1a4, CBA3AHHBIX C HAXO0XKJIEHHUEM I'€OMETPUUYECKUX BEIMYUH
(Mcnomb3yst MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUECKUE CPEJICTBA);
* TOCTPOEHUM C IOMOIIIBIO T€OMETPUUECKUX HHCTPYMEHTOB (JIMHENKA, YrOJbHUK, IUPKYJIb,
TPaHCIIOPTHP).
B pe3ynbrare nzyueHus reoMeTpun  00y4aromuiicss Hay4YMTCs:
Haruasinnas reomerpust
1) pacno3HaBaTh Ha uyepTekax, PUCYHKaX, MOJIEISIX M B OKPY)KAIOLIEM MHUpPE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPBI;
2) pacro3HaBaTh pa3BEPTKHU KyOa, MPSMOYTOJIBLHOTO Mapalieenunea,
3) onpeaensaTh MO JHMHEHHBIM pa3MepaMm pa3BEPTKHU (UTYpHI JIMHEHHBIE pa3Mepbl caMon
¢buryps! 1 Ha060pOT;
4) BBIYUCIATH 00BEM NMPSAMOYTOJIBHOTO apajiesienune .
OO0y4arOIMUIACs ROJYYUM 603MOHCHOCHIb:
5) BBIUMCHATH OOBEMBI MPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (UTYp, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX MapalljiesIeuIeOB;
6) yriayOuTh U pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax;
7) IPUMEHATH MOHATHE PA3BEPTKHU /JIS1 BHIIOJHEHUS IIPAKTUYECKUX PACUETOB.
I'eomerpuuyeckue Gurypsl
OO0yuarommiicss Hay4nuTCS:
1) monb30BaTHCS A3BIKOM FEOMETPUM AJIsL ONUCAHUS MIPEAMETOB OKPYXKAOLIEr0 MUpa U UX
B3aMMHOTO PACHOJIOKECHHUS;
2) pacrno3HaBaTh M M300pa’kaTh HA YEpTEXKaxX M PUCYHKAX T€OMETpHUECKue (PUTypHl U UX
KOH(pUrypamnuu;



3) HAXOIWTh 3HAYCHUS JUIMH JTUHEHHBIX JIEMEHTOB (DUTYp M MX OTHOIICHHS, TPATyCHYIO
Mepy yrioB ot 0 mo 180°, mpumeHsss ompeaeieHus, CBOWCTBA W TPHU3HAKUM (GUTYP M HX
AIIEMEHTOB, OTHOIIECHUS (QUryp (paBeHCTBO, MOJ00ME, CUMMETPHH, MOBOPOT, MapajlieIbHbINA
MIepPEHOC);

4) onepupoBaTh C HAYaJIbHBIMHU MOHITHUSIMU TPUTOHOMETPUU

U BBINOJIHSTD 3JIEMEHTapHbIE Onepalu HaJl GyHKIUSIMH YIJIOB;

5) pemarpb 3agayd Ha JOKAa3aTEIbCTBO, OMMPAsCh Ha HM3y4YCHHbIE CBOWCTBA (uryp u
OTHOILIEHUH M€Ky HUMH U IIPUMEHSISI U3yYEHHbIE METO/IbI JJOKA3aTeIbCTB;

6) pemiatb HECJIOXHbBIE 33JaYyd HA IIOCTPOECHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI
MIOCTPOEHUS C MTOMOIIBIO UPKYJIS U JIMHEUKH;

7) pewmiaTth NpoCTENIINE IJIAHUMETPUUECKHUE 3a/1a4l B IPOCTPAHCTBE.

OO0yYarOIUICs ROJIYUUM 603MOHCHOCHIb:

8) oBiaIeTh METOJAMU PELICHUS 3a/lad Ha BBIYMCIIEHUS M JOKAa3aTelbCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM MOJ00Us, METOJOM Mepedopa BapHaHTOB U METOJOM TI'€OMETPHUYECKHUX
MECT TOYEK;

9) npuoOpecTy ONBIT MPUMEHEHHS aNredpandeckoro ¥ TPUrOHOMETPUUECKOTO afmnapara u
UJeH ABUKEHUS TIPU PEUICHUY T€OMETPUUYECKUX 3a]1a4;

10) oBmageTh TPaIUIIMOHHONW CXEMOW peIIeHHs 3ajad Ha TOCTPOCHHE C TOMOIIbIO
LUPKYJIS U JIMHEHKU: aHAJIN3, IOCTPOEHHE, J0Ka3aTeIbCTBO U UCCIIEI0BAaHUE;

11) HayuuThCs pemarh 3a7aud Ha OCTPOCHUE METOJ0OM IeOMETPUYECKOT0 MECTa TOUEK U
METOHOM IT0I00HS;

12) mpuoOpecTu ONBIT MCCIEAOBAHUS CBOWCTB MJIAHUMETPUUYECKUX (DUTYpP C TOMOIIBIO
KOMITHIOTEPHBIX TTPOTPAMM.

HN3mepenue reoMmeTpu4ecKMX BeJTHYUH

OOyuaromuiics HayqUTCs:

1) ucronb30BaTh CBOWCTBA U3MEPEHUS JUIMH, TUIOMIAICH U YIIIOB IIPH PEIISHUHU 3a/1ad Ha
HAaxXO0’KJICHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IYT'H OKPY>KHOCTH, TPaAyCHON MepbI
yria;

2) BBIUUCISATH JUIMHBI JIMHEHHBIX DJIEMEHTOB (UTYpP M WX YIJIbI, UCHONB3YS (POPMYIIBI
JUIMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (POpMyIIbl TUIOIa e Guryp;

3) BBUUCHATH IUIOMIANNA TPEYrOJIHHUKOB, MPSIMOYTOJBLHUKOB, MapajielorpaMMoB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPY>KHOCTH, JVIMHY AYTH OKPYXHOCTH;

5) pemiath 3a/lauM Ha JIOKA3aTEIbCTBO C MCIOJIB30BaHHEM (OPMYJI UTHHBI OKPYKHOCTH U
JUTMHBI TyTU OKPYKHOCTH, GopMy TuIomIanei puryp;

6) pewmaTh IPaKTHYECKUE 3a/la4yM, CBSI3aHHBIE C HAXOXKICHHEM Ir€OMETPUUYECKUX BEINYHH
(McnoJb3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPENICTBA).

OO0y4arOIUIACS ROJIYYUM 603MOHCHOCHIb:

7) BBIYMCIATH IUIOMIAMU (UTYp, COCTABICHHBIX M3 JIBYX WIH 00Jiee MPSMOYTOJbHHKOB,
MapaJyIeJIorpaMMOB, TPEYTOJIBHUKOB, Kpyra M CEKTOPa;

8) BBIUMCIIATH IJIONIAH MHOTOYTOJBHUKOB, HMCIOJb3Ysl OTHOIICHHS PABHOBEIUKOCTH U
PaBHOCOCTABJIIEHHOCTH;

9) npuoOpecTH OMBIT MPUMEHEHHS aaredpandeckoro U TPUTOHOMETPHUYECKOTO arnmapaTa u
UJEeN ABUKEHUS IIPU PELICHUH 33]1a4 Ha BBIYMCIIEHUE TUIOIIAAEH MHOTOYTOJIbHUKOB.

Copep:xaHue Kypca reoMeTpuu B 8 KJjacce
I'eomeTpuuyeckue purypsl
@urypsl B reoOMeTPHHU H B OKPYKaloLeM MHpe



I'eomerpuueckas purypa. @opmMupoBaHue MpeaCTaBICHUNH O METANPEIMETHOM TTOHITHH
«purypay». Touka, TUHUS, OTPE3OK, IpsAMas, JTy4, JJOMaHasl, TNIOCKOCTh, YToJI, OMCCEKTpHCa yria
U €€ CBOWMCTBA, BHUJbl YIJIOB, MHOTOYTOJIbHUKHM, Kpyr. OceBass CUMMETpUS I'€OMETPUUYECKUX
¢uryp. LlenTpanbHas CAMMETpUS T€OMETPUUYECKUX UTYP.

MHoOroyroJbHuKn

MHOroyroiapHuK, €ro »3J€MEHTbl M €ro CBOHCTBA. Pacrmo3HaBaHMe HEKOTOPBIX
MHOIOYIOJIbHUKOB.  BbIllyknble M HEBBIIYKJIBIE ~ MHOIOYIOJBHHUKHM.  IIpaBuiibHBIE
MHOIOyrojbHUKU. TpeyronbHuku. Bpicota, Meauana, OuccekTpuca, CpeaHss JIHHUA
TpeyroJibHUKa. PaBHOOEIPEHHBIN TPEYroJIbHUK, €r0 CBOWCTBA W MpHU3HAKH. PaBHOCTOpPOHHUI
TPEYroJbHUK. [IpsAMOYroOJbHBIN, OCTPOYTOJIbHBIM, TYNOYTOJIBHBIM TpPEyroJbHUKHA. BHemHue
yrabel TpeyrosnbHuKka. HepaBeHCTBO TpeyroinbHuKa. YerslpexyroiapHuku. [lapamienorpamm,
pOMO, IPSIMOYTOJIBHUK, KBaJpaT, Tpamnemus, paBHoOeapeHHas Tpanenus. CBOCTBa U IPU3HAKA
napajieniorpaMma, pomOa, mpsiMOyroJIbHHUKA, KBaJpaTa.

OKpyXHOCTB, KPYT

OKpy»KHOCTb, KpyI, UX D3JEMEHTBl U CBOWMCTBA; LICHTPAJIbHBIE M BIUCAHHBIC YIJIBI.
KacarenbHas u cekymias K OKpYXHOCTH, UX CBOWCTBA. BriMcaHHble U ONMCaHHBIE OKPYKHOCTH
JUIsl TPEYTOJIbHUKOB, YETBIPEX YT OJIbHUKOB, IPAaBUJIBHBIX MHOTOYT'OJIbHUKOB.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIe TeJla)

MHororpaHHuk M ero 3jJeMeHTbl. Ha3BaHus MHOIOTPaHHUKOB C Pa3HbBIM I0JIOKEHUEM
U KOJM4ecTBOM rpaHeil. IlepBuuHble mpeacTaBieHuss 0 MUpaMujie, napajuiejenunene, npusme,
chepe, mape, MUWIMHAPE, KOHYCE, UX AIEMEHTaX U MPOCTEUIIINX CBOMCTBAX.

OTtHowmeHns

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. IIpH3HaKku paBeHCTBa TPEyroJbHUKOB.

ITapajuteIbHOCTH MPSIMBIX

IIpu3Haky u CBOMCTBAa MapajlIeNIbHBIX MPSAMBIX. AKCHMOMa NapajuleabHOCTH EBKinza.
Teopema daneca.

IlepnenaukyasipHble NpsiMble

[Ipsimoii  yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepeauHHBIN
NEePIeHIUKYIAp K oTpe3Ky. CBOMCTBA U MPU3HAKU MEPIEHIUKYISIPHOCTH.

ITomooue

[TponopumoHanbHble OTpe3kH, nopodue ¢uryp. IlonoOHble TpeyronbHuku. [Ipu3Haku
no00usl.

B3aumHoe pacnoJioikeHue NPsAIMON M OKPYKHOCTH, IBYX OKPYKHOCTEH.

N3mepenus u BoIuncIeHUS

Beanuunnbi

[Tonstue Benmuuubbl. JlmHa. M3mepenue uivHBL. EOUHUIBI HW3MEpEHUS JUIMHBI.
Bennunna yrna. I'pagychas mepa yria. [lonstue o miuomaan miockoil Gurypsl U ee CBOMCTBAX.
N3mepenue miomanei. EquHuie nsMepeHus IIomaiu.

IIpencraBnenue 00 o0beme m ero cpoiicrBax. M3mepenme oO0bema. ExmHmuunbi
H3MepeHust 00beMoB.

N3mepenus u BoIYMCICHUS

WHCcTpyMEHTBI 1711 U3MEPEHUN U MOCTPOCHUN; U3MEPEHNE W BBIYMCICHHUE YIJIOB, UIMH
(paccrostuuit), tomazaeit. Tpuronomerpudeckue (QPyHKIIMH OCTPOTO yIia B MPSIMOYTOIBHOM



TpeyrojipHuke TpuroHomerpuueckue (QyHKIMHM TYNOro yria. Beluucienue sieMeHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. DOopMyIbl IUIOMIaaU
TPEYrojipHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BHJIOB, (OPMyJbl UIMHBI OKPY)KHOCTH WU
wioniaau kpyra. CpaBHeHHe U BeIauciieHue miomaaei. Teopema [Tudaropa. Teopema cuHycos.
TeopeMa KOCHHYCOB.

Paccrosinus

Paccrosnue mexnay Toukamu. PaccrosHume OT TOYKM 1O npsMol. PaccrosHue mexny
durypamu.

I'eomeTpuyeckue nocTpoeHus

['eomeTpuyeckre MOCTPOCHUS JUIS HIUTIOCTPALIMK CBOMCTB TE€OMETPUYECKHUX (Uryp.
WHCTpyMEHTBI I NOCTPOCHUM: LHPKYJb, JUHEHKA, YroiabHHK. [Ipocreiimme nocrpoeHus
LHUPKYJEM WU JMHEUKOW: MOCTPOEHHE OMCCEKTPUCHI yIjla, MEpHEeHIUKYIspa K HpsIMOM, yria,
paBHOro aaHHoMmy, [locTpoeHue TpPEeyroJbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHaM U YTy
MEXJy HHUMH, CTOPOHE W JBYM IpWIEKAaIIMM K Heill yrnam. JleneHue oTpe3ka B JaHHOM
OTHOLICHHUH.



TemaTnueckoe miianupoBanue 8 ki (68 4)

TemaTuueckui OcHOBHBIC BH/bI 1eATECIbHOCTH Y4aLUXCs OcHoBHBIC
0.10K, TEeMa Ocuosnoe conepaanne - - HamnpaBJIeHHs!
(Ha ypoBHe y4eOHBIX /IeliCTBUIA)
BOCIIMTATEbH
oii
JesITeJTbHOCTH
YeThIpEéxyro [Tapannenorpamm, _ ero WzobpaxkaTh W HaXOOWTh HAa YEPTEKaX YETHIPEXYTOJBHUKH 3,6,7,8
BHUMKH (16 y) | TPU3HAKH M CBOWCTBA. | DA3HBIX BUJIOB H HX DIICMCHTE.
YacTtHble ciyqan | DopmymHpoBaTh OTIpEIEIEHHUS: napasieaorpamMma,
HapajuieIorpaMMOB NPSIMOYTOJIbHUKA, poMOa, KBajpara, TpameluH, pPaBHOOOKOH
(IpsIMOYTOJIBHUK,  pOMO, | Tpamenuy, TNpSIMOYroNbHOW  Tpamenwu.  Jloka3bBaTh U
KBAQJpaT), UX NPU3HAKM W | HCIOJNB30BAaTh IPH pEIICHWH 3ajad IPU3HAKA W CBOWCTBA:
cBoiicTBa. Tpamenns. | mapaurenorpaMma, — HpsSMOYTOJBbHHMKa,  pomba,  KBajpara,
PaBnoGoKas U | Tpamemnuu, paBHOOOKOH Tpamenuu, MpsMOYToJIbHOH Tpanenny.
HpsMOYTOJIbHAS Tparenuy. | I[IpuMeHATh MEeTOJ yJBOCHUSI MEJHAHbI TPEYTOJIbHHUKA.
VYaBoenue Meananbl. | Vcmomp3oBaTe HUQPOBBIC pecypchl Ui HCCIEIOBAHUS CBOHCTB
LenTtpanbHast cuMMeTpuUst H3y9aeMbIX QUryp.
3HAaKOMHTBCS C UICTOPHEH Pa3BUTHS T€OMETPUH
Iomwazp. lomsirne 06 obmielt | ObnaneBaTh NEpBUYHBIME MpPEACTAaBICHAAME 00 0Omel Teopuu | 1, 2 3,6, 8
(14 4) TEOPHH IIOLIAH. romanu (Mepsl), OpPMYIUPOBATh CBOIMCTBA IUIOIIAAN, BBISCHATh
Qopmynsl s IUIOIIAAW | WX HAIJIAHBIA CMBICIL
TPEYyroJIbHUKA, BeBoauTs opmysl mIoniaay napanienorpaMMa, TpeyroinbHUKa,
napauiesorpaMma. Tpanenud U3 (HOpMyINbl IUIOMAAH MPSIMOYTOJIBHHKA (KBaapara).
OtHoeHne wiomaneil | BrBoauTh (OPMyNBI IUIOMIAAM BBITYKIOTO YETHIPEXYTOJIbHHUKA
TPEYroJbHUKOB C OOIIMM | Yepe3 AMAaroHadd M Yroil Mexay HHMH. HaxoanmTh miomanu
OCHOBaHMEM WM of0mel | ¢uryp, n3o0pax€HHBIX Ha KierdaTod Oymare, HCIIOJNB30BaTh
BBICOTOM. Beraucnenne | pasOueHHe Ha YacTH U JOCTPOCHHE.
mwiomanei CIIOXHBIX | Pa30upaTh mpuMephl HCIIOIB30BaHUS BCHIOMOTATENBHOM IUTONIAIN
¢uryp uepes pazOueHne Ha | IUIS pEIICHHS T€OMETPUUECKHX 3a1ad.
YaCTH U JOCTPOCHHE. HaxomnTs mmomaznu mofoOHBIX ¢uryp. BermcnsaTts mmomann
IInomamn  ¢uryp  Ha | pasAMYHBIX MHOTOYTOJBHBIX (HUTYP.
KJIeT4aToit Gymare. Pemats 3a7a4n Ha MIONIAb C MPAKTUIECKUM COAEPKAHIEM
ITnomanu NoA00HBIX
¢uryp. Berancnenue
wiomane.  3amaum  c
MPaKTHIECKUM
conepxanueM.  Pemenue
3a7a4 ¢ TTOMOIIBI0 METOMA
BCIIOMOIaTeJIbHOI
TUIOMIAAN
Moao6HbIE Teopema Daneca u | ITlpoBoauTs MOCTPOGHHS C MOMOIIBIO LMPKYIS M JIMHEHKH C | 3 6 7, 8
TpeyrosbHuKH| TEOpeMa O | HUCIOJIB30BAHUE  TEOPEMBI Qaneca u TEOPEMBI o
(19 9) IIPONOPIIMOHATBHEIX MPOITOPIIMOHATILHBIX OTpE3Kax, CTPOUTH YETBEPTHIN
OTpe3Kax. MPONOPLHOHATIBHBIA OTPE3OK.
Cpennsist muans | [IpoBomuTh MOKa3aTeNbCTBO TOTO, YTO MEAWAHBI TPEYTONbHHKA
TpeyroabHUKa. Tpamemus, | IepeceKaloTcs B OXHOM TOYKe, 1 HAaXOAUTH CBSI3b C IEHTPOM Macc,
e€ CpeHsIs JIMHUSL. HaXOAUTH OTHOIIEHHE, B KOTOPOM MEIMAHBI JIETSTCS TOUYKOH MX
IIponopunonansHbIE TIePECCUCHUS.
OTPE3KH, IOCTPOCHUE HaXOJlI/ITb H0)106H]>Ie TPEYrOJIbHUKU Ha TOTOBBIX YEPTEKaX C
lleTBépTOFO YKa3aHUEM COOTBETCTBYIOIINX IPU3HAKOB l'lO)lOGI/lﬂ.
IponopuruOHAJIBHOTO Pemars 3aJa4d Ha HO)106H]>IB TPEYTroJIbHUKH C TIOMOIIBIO
OTpe3Ka. CaMOCTOSITEJIBHOTO ~ TOCTPOCHUSI 4YepTeXkeil M HaXOXKAEHU
CBolicTBa IeHTpa Macc B | HOAOOHBIX TPEYTOIbHUKOB.
TPEYTrOJIbHUKE. [IpoBomuTe mOKa3aTETbCTBA C HCHONB30BAaHWEM IIPU3HAKOB
IlomoGHBIE TPEYTOMBHUKA. | TMOMOOMS.
Tpu mnpusHaka momobust | JloKa3eIBaTh TpH MPH3HAKA HOMOOHS TPEYTONEHUKOB.
TPEYrOJIbHUKOB. ITpyMeHATh NOTy4YEeHHbIE 3HAHUS MPU PEIICHUU T€OMETPUUECKUX
IIpakTuueckoe U TIPAKTHYECKHUX 3a7ad.
pUMEHEHHe 3HAaKOMHTBCS C HICTOPUEH pa3BUTHS T€OMETPUH
OKpY>KHOCTb OxpyxHOCTb, XOpABI U | DOPMYIHPOBATHL OTpPENENEHHUS: OKPYKHOCTH, XOPIBL, IMaMeTpa U | 3 6, 7, 8
(17 9) JUaMeTphl, WX CBOMCTBAa. | KacaTeNbHONH K OKPY)KHOCTH. M3ydaTh MX CBOWCTBa, IPHU3HAKH,
Kacarenbnas K | crpouth uyeprexu. lVccmemoBaTb, B TOM UHCIE HCIOJB3Ys
OKPYKHOCTH. muQpoBble pecypchl: OKPY)KHOCThb, BIHCAHHYIO B YIrOJI; IEHTP

OKpYy>XKHOCTb, BIIUCAHHAS B
yros. Ilonstue o I'MT,
NpUMEHEHHe B 3ajadax.

OKpPY?KHOCTH, BIMICAHHOU B
KacCcaTCJIbHBIX.

Hcnoaws3zoBath Meron I'MT s nokas3aTenbCTBa  TEOPEM O

yYroi; PaBEHCTBO OTPE3KOB




buccekrpuca u
CepeaUHHBII
HEePIEHIUKYIISP Kak
TEOMETPHYECKHE  MECTa
TOUCK.

OKpy>XHOCTb, OIKCAHHAs
OKOJIO TpeyroibHUKa.
Brnucannas B TpeyronsHuk
OKPY>KHOCTb.

IIpocreiimne 3amaun  Ha
MOCTPOEHHE

MIEPECEUEHU OUCCEKTPHUC YIIIOB TPEYroNbHUKA M CEPEIUHHBIX
MEPNEHIUKYJISIPOB K CTOPOHAM TpeyrojbHHUKa ¢ nomouibto I'MT.
OBnazeBaTh NOHATHUAMH BIHMCAHHON M ONMHCAaHHOH OKPYXKHOCTEH
TPEYroJbHUKA, HAXOJUTh IIEHTPBI 3THX OKPYKHOCTEH.

Pemate OCHOBHBIC 3a7aud Ha IIOCTPOCHME: YIia, PaBHOTO
JAHHOMY; CEpEIUHHOI0 IEPIEHIUKYJIIpa JaHHOTO OTPE3Ka;
MIPSIMO1A, npoxosiueit yepes JTAHHYIO TOUKY u
TIEPIIEHINKYIISIPHON TaHHOW TPsIMOH; OHCCEKTPUCHI JTaHHOTO
yIJla; TPEYTOJIBHUKOB MO Pa3INYHBIM 3JIEMEHTaM.

3HaKOMHTBCS C HCTOPUEH pa3BUTHS T€OMETPUH

NoBTopenue. | IloBropenue u 0600menue | Pemath 3ana4n Ha TOBTOPEHHUE, HILTIOCTPHPYIONINE CBA3H MEXIY | 3. 6, 8
Pemenne OCHOBHBIX TOHATHH W | pPa3IMYHBIMHU 4acTSIMH Kypca
3azad4 (2 4) METOJIOB Kypca 8 Kiacca
TemaTnuyeckoe nmanupoBanue 9 ki (68 4)
TemaTuueckmii OcHOBHBIE BU/BI ASATEJbHOCTH yUAIIUXCS OcHoBHBIE
0J10K, TEMa Ocnosnoe conepixanne . . HanpaBJIeHUs
(Ha ypoBHe y4eOHBIX /IelCTBUIA)
BOCIIMTATE/IbH
oii
JesITeTbHOCTH
BeKTopbl Ormpenenenue  Bekropos, | McrmonbsoBarh — BEKTOpPHl — KaK — HANPABICHHBIC — OTPE3KH, | 3 6, 7,8
11 4) CIIO)KEHHE W  Pa3HOCTh | HCCIENOBaTh I'€OMETPUYCCKHH (IepeMenieHue) U (puzndeckuit
( BEKTOPOB, YMHOXKEHHE | (CHIa) CMBICIIBI BEKTOPOB.
BEKTOpa Ha YHCIIO. 3HaTh ONpEAENICHUS] CyMMBI M Pa3HOCTH BEKTOPOB, YMHOXKCHUS
Ouznueckuii U | BEKTOpa Ha YHCJO, UCCIIENOBATh TEOMETPUYICCKUI U HU3MUECKUIA
TEOMETPUYECKUI  CMBICI | CMBICIBI ATUX OTEparyii.
BEKTOPOB. Pemats reomeTpudecKie 3aJaun ¢ UCIOIb30BaHHEM BEKTOPOB.
Pasnoxxenne Bektopa mo | PackmagpBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
JBYM  HEKOJUIMHeapHbIM | lcronp30oBaTh CKalsipHOE IPOM3BEICHHE BEKTOPOB, BHIBOJIUTH
BekropaM.  KoopauHatel | €ro OCHOBHbIE CBOWCTBA.
BEKTOpa. BbuCIATE CyMMy, pa3sHOCTh W CKaSIpHOE IPOM3BEACHHE
CkaJisipHOEe TIPOM3BEICHHE | BEKTOPOB B KOOPAMHATAX.
BEKTOPOB, ero | [IpumeHATH CKaysIpHOE IPOW3BEICHHE JUISl HAXOXKICHHS JUIMH U
NpUMEHEeHHe UL | YrioB
HaxOXKAEHWA JUIMH U
YTJIOB.
Pemenue 3aga4d c
MOMOII[BIO BEKTOPOB.
[Mpumenenue BEKTOPOB
JUIL  pelieHds  3ajad
KUHEMAaTHKH H MEXaHUKU
MeToz HexapToBel ~ koopnuHaThl | OCBaWBaTH TIOHSATHE MNPSMOYTONBHOM —CHCTEMBI KOOpAMHAT, | 1 2, 3,6, 8
KOOpAMHAT TOYEK Ha ITIOCKOCTH. JIEKapTOBBIX KOOPIMHAT TOUKH.
(8 v) YpaBHeHue npsMoil. | BbIBOOUTH ypaBHEHME IPSAMON U OKPYKHOCTU. Bolienars HOHHLH?
YrnoBoit  koauIMEHT, | KBaApaT JUI HAXOXKICHUS LEHTPA M Paanyca OKPYKHOCTH IO e&
TAQHIGHC YIJla HaKJIOHA, | YPaBHEHHIO.
napauienbHbIe u | Pemarb 3amaun Ha HaXOXJCHHE TOYCK MEPECEUCHHUS] MPSMBIX H
HepICHINKYISIPHbIC OKPY)XHOCTEil C TOMOIIbI0O MeTo/a KoopAuHAT. lcmonb3oBaTh
MpsIMBIE. CBOMCTBa YIJI0BOro Kod(QuIMeHTa npsMoil pyu pelieHny 3aa1ad,
VYpaBHEHHE OKPYXHOCTU. | IUIS ONPEAEIEHHs PACHOTI0KEHHS MPSIMOH.
Haxoxnenne xoopauHart | [IpuMeHAT KOOpAWHATHI TIPH PEIICHUH TE€OMETPUYECKHX U
TOYEK TepeceueHns] | MPAKTHUECKUX 3ajad, IS MOCTPOCHUSI MaTeMaTHUECKUX MOJENeH
OKPY)KHOCTH M TPSIMOH. | peabHBIX 33/1ad («METO] KOOPIHHATY).
Meron xoopmuHar npu | [lomb3oBaTbest I MOCTPOCHUSI M HCCIENOBAaHMH IU(POBHIMU
pELICHHN TEOMETPUYECKUX | pecypcamu.
3ajad. 3HaKOMHTBCS C HICTOPUEH Pa3BUTHS T€OMETPUH
Hcnonp3zoBanue  merona
KOOpAMHAT B
MPaKTUYECKUX 3a/ladax
COOTHOILIEH Omnpenenenne ®opMy/MpoBaTh ONpECICHHs TPUrOHOMETpHUeCKUX (GYHKUMA | 3 6 7.8
e  Mexay | TPHIOHOMETPHYECKHX TYIBIX U IIPSIMBIX YTJIOB.
CTOPOHAMH ¢yukuuit yriaoB ot 0° 1o | BeiBoauTh TEOpEeMy KOCHHYCOB U TEOpEMY CHHYCOB (C PaJnycoM

U yrjaamMmu
TPEeyroJibH1

180°.
Kocunyc u cunyc npsimoro

ONMCaHHOW OKpYyXHOCTH). Pemare TpeyrompHuku. Pemars
MpaKTUYECKHe 3aJa4yM, CBOJSIIMECS K HAXOXKACHHWIO Pa3IUYHBIX




Ka.
CkajapHOe
npousBesieH
e BEKTOpPOB
(164)

u Tynoro yria. Teopema

KOCHHYCOB.
(O6o6mennas)  Teopema
CHHYCOB (C  pagmycom

OITMCAaHHON OKPY>KHOCTH).
Haxoxxnenue nnus cropox

u BEJINYUH YIJI0B
TPEYroJIbHUKOB.
®opmyna njoumanu

TPeyroibHUKa 4Yepe3 [Be
CTOPOHBI U YTON MEXIY
HumH. PopMmyna MIOMWAAH
4YeTBIPEXYrOIbHUKA depe3
€ro JUaroHald M yroi
MEKAY HUMH.
IIpaktuueckoe
HNpUMEHEHHEe JOKa3aHHbBIX
TeopeM

3JIEMEHTOB TPEYTOIbHHUKA

JliuHa OxpyxHOCTb, XOpABI ¥ | DOPMYIHPOBATH ONpENENEHUs: OKPYKHOCTH, XOPIBL, IMaMETPa U | 3 6, 7, 8
OKPY)KHOCTH ¥| AMAMETPbl, MX CBOKCTBA. | KacaTeIbHOH K OKPYKHOCTH. MI3yyarh MX CBOMCTBA, NPH3HAKH,
IJIOLAAb Kacarensnas K | cTpouTh deprexu. MccrmenoBaTe, B TOM 4YHCIE HCIOIb3YS
kpyra (11 4) OKPY’KHOCTH. U(pPOBBIE PECYPCHI: OKPY)KHOCTb, BIIMCAHHYIO B YrOJ; LEHTp
OKpy»KHOCTb, BIIUCAaHHAs B | OKPY/KHOCTH, BIHMCAaHHOH B  yTON; PaBEHCTBO  OTPE3KOB
yrosn. Ilonstue o I'MT, | kacarenbHBIX.
npuMeHeHue B 3agadax. | Mcmone3oBath Meron I'MT g nokazaTenscTBa TEOpeM O
Buccekrpuca U | HepecedeHHUH OUCCEKTPHC YIIOB TPEYroNbHHKA M CEpPEeIUHHBIX
CepeIUHHBII NEPIEeHIUKYISIPOB K CTOPOHAM TpeyrojbHHUKa ¢ nomouibto I'MT.
HEePIEHIUKYIISP kak | OBnazeBaTh MOHATHSAMH BIHCAHHOW M OMHCAHHOH OKpyXHOCTEH
TEOMETPHYECKHE  MECTa | TpPEYroJbHHKA, HAXOJHUTh HEHTPBI 3THX OKPYKHOCTEMH.
TOUCK. Pemate OCHOBHBIE 3aJjauM Ha TOCTPOEHHE: YIJa, PABHOTO
OKpy»XHOCTb, ONHCAaHHAsl | NAaHHOMY; CEpPEIMHHOIO TEpINEeHUKYJsIpa JaHHOTO OTpPE3Ka;
OKOJIO TPEYrojbHUKA. | MPAMOIA, MPOXOAsIIEH yepes JTAaHHYIO TOUKY u
BrincanHast B TpeyronpHUK | TMEPICHIUKYIAPHOH NaHHOW NpsSMOW; OWCCEKTPHUCHI JaHHOTO
OKPY>KHOCTb. yTI1a; TPEYTOJILHUKOB 110 PA3INIHBIM HJIEMEHTAM.
IIpocrefimme 3amaun Ha | 3HAKOMHTHCS C HCTOPHEH pa3BUTHS T€OMETPUH
MOCTPOCHHE
JIBMKeHUs [onstue o gBwkenuu | PasbupaTh TpUMEpHI, WILIIOCTPUPYIOUIME TOHATHS JBWKEHUsS, | 3 6,7, 8
(7 4) TIOCKOCTH. LIEHTPOB ¥ OCEH CUMMETPHN.
IMapannensHslii mepenoc, | PopmymHpoBaTh  ONpEAENEHMS  IapajuleIbHOTO  TepeHoca,
MOBOPOT M CHUMMETpHUS. | MOBOpPOTa U OCEBOW cuMMeTpuu. BbIBoguTh uX CBOICTBa,
Ocn " HEHTPHl | HAXOIUTH HETIOJ(BIKHBIE TOUKH.
CUMMETpUH. Haxomutb HeHTPHI U OCH CUMMETPHI TPOCTEHIINX GUTyp.
IIpocreiimne npumenenust | IlpuMeHATH mapaisenbHbIA MEPEHOC U CUMMETPHIO NIPU PEIIeHUU
B PEIICHNH 33134 reoMeTpHYECKUX 3a1ad (pa3oupars IPUMEpHI).
Hcnone30BaTh UIsl TOCTPOSHUSI M HCCIENOBaHUi LU(POBBIE
pecypcel
HayasibHbIE IIpocTpancTBEHHEIE PemiaTe OCHOBHBIE 3a71aUM Ha IOCTPOEHHE: (Uryp 3,6,8
CBe/IeHH 0 (urypsi
crepeomMeTp
uu (54)
HUTorosoe [ToBTOpEHue OCHOBHBIX OnepupoBaTh MNOHATHAMH: (Urypa, TOuYKa, TMpsMas, Yrou, 3,6,8
NOBTOpeHHe HOHATHI u METOJI0B MHOT'OYTOJIbHHK, paBHOOEAPEHHBIN u PaBHOCTOPOHHHUH
(10 4) KypcoB 7—9  Kyaccos, TPEYroJbHUKU,  HPSMOYTOJbHBIH  TPEyrojbHUK, MeIUaHa,
0600meHne n | OuccekTpmca M BBICOTAa TPEYTOJBHHKA, ITapajuIeliorpaMM, pomo,
CHCTeMaTH3als 3HAaHUH. | TIPSMOYTOJBHHK, KBaJIpaT, TpAIelns; OKPYKHOCTb, KacaTeIbHas;
IIpocreiimme PaBEHCTBO U Mojgo0ue GUTYp, TPEYroNILHUKOB; MapaIeIbHOCTD U
TeOMeTpHYecKHe (HUIYpHl | MEepPIEeHIUKYISPHOCTh  HPSMBIX, YTOJX  MEXAYy  IPSIMBIMH,
H ux CBOICTBA. CUMMETPUA OTHOCUTECIBHO TOYKHU U l'lpﬂMOI\/'l; JUIMHA, PaCCTOAHUE,
H3mepenue BEJINYHMHA YTJIa, TUIOIA (b, TIEPUMETP.
reoMeTpuueckux BenuuuH. | Mcnone3oBaThb (bopMyIbL: nepuMeTpa u TUIOMIAAN
TpeyroneHUKH. MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH.
ITapannensusie Hu
HEpIECHIUKYIIPHbIC
IpsMBIE.
OKpy)XHOCTB M KpYT.
I'eomerpuueckue
MOCTpOeHusi.  Yriel B




OKPY>KHOCTH. Bnucanuble
U OIIMCAaHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB.




KonTposb ypoBHSI 3HAHUIA.

OneHKa NMpeIMeTHBIX Pe3yJIbTATOB:

O0beKT OHeHKH: CHOPMUPOBAHHOCTh YYEOHBIX JICUCTBUH C  MPEIMETHBIM
COJIEp/KaHUEM.

IIpenmer oOmEeHKH: CIIOCOOHOCTh K PEIICHUIO y4eOHO-TIO3HABATENIBHBIX W y4eOHO-
MPAKTUYECKUX 3a/lad C HCIOJIb30BAHUEM CPEJACTB, PEJIEBAHTHBIX COJCPKAHUIO YYeOHBIX
PEIMETOB.

IIpouenypa oueHKH: BHYTPEHHSI HAKOIUICHHAs OLICHKA, UTOTOBas OLICHKA,

[IpomexyTouHass arTecTanusi OCYIIECTBIAETCA B XOJI€ COBMECTHOW OLEHOYHOM
JIeATEIbHOCTH TEJaroroB U oOy4aroIuXcs, T. €. SABISICTCS @HympeHnHel ouenkoi. Hmozoeasn
ammecmayusa XapakTePU3yeT YPOBEHb JOCTIDKEHUS TMPEIMETHBIX M METalpeIMETHBIX
pe3yIabTaTOB OCBOEHUS MPOrPaMMbl, HEOOXOIUMBIX IS TPOI0JKEeHUs oOpa3zoBanus Ilpu sTom
00s3aTeNIbHBIMU COCTABIISIOIIUMU CUCIEMbI HAKONIEHHOU OYEHKU SIBIISIFOTCSI MaTE€PUATIbL:

. CTapTOBOM JUArHOCTUKHU;
. TEMaTHYECKHX U UTOTOBBIX ITPOBEPOUYHBIX pa0OT MO BCEM yU4eOHBIM MIpeIMEeTaM;
. TBOPUYECKUX paboT, BKIIIOYas ydeOHbIE NCCIEeIOBAaHUS U YU€OHBIE TPOCKTHI.

Cucmema ouenku TPEAyCMATPUBACT YPOBHEEHLI NOOX00 K COJIEPKAHHIO OLECHKH U
HHCTPYMCHTAPUIO IJId OHLCHKH JOCTHIXXCHHA IUIAHUPYCMBIX PE3YIbTATOB, a TaKXKXE K
NpPEJCTAaBICHUIO W HWHTEPIpEeTallMd pe3ylbTaToB u3MepeHud. OOHUM U3 TNPOSIBICHUN
YPOBHEBOr'o mnoaxoaa sBJIACTCA OLUCHKAa WHIAWBHAYAJIBHBIX 06pa3OBaT€J'II>HBIX JIOCTI/I)KCHI/Iﬁ Ha
OCHOBE «METOJIa CIOXKEHU», IPU KOTOPOM (PUKCUPYETCS TOCTUKEHNUE YPOBHS, HEOOXO0AUMOTO
JUIs  YCIIEIIHOTO TPOJOJDKEHUS] O00pa3oBaHMS W PEANTbHO JIOCTUTAeMOro OOJBIIMHCTBOM
YYaIUXCs, U €ro IPEBBILIEHUE, YTO I103BOJIAECT BBICTPAMBATh WHIMBHUIYaJIbHBIE TPACKTOPUU
JBYDKEHUS ¢ YUETOM 30HBI OJIMKaWIIero pa3BUTHSA, (OPMUPOBATH MOJOKUTEIbHYIO YUEOHYIO U
COIMAJIBHYIO MOTHBAIIUIO.

Jlyig onrcaHus JOCTUKEHUHM 00y4aroIMUXCsl yCTaHABIMBAIOTCS CIIEAYIOIINE YPOBHHU:

® HU3KUIL YPOBeHb TOCTIKEHUH, OLIEHKA «TUI0X0» (0TMeTKa «1»);

®  NIOHUICEHHDIL YPOBeHb TOCTIKEHUH, OLIEHKA «HEYIOBIETBOPUTEIBHO)» (OTMETKA «2»);

® 0a3086blil yposeHb NTOCTIKEHUH, OLIEHKA «yIO0BJIETBOPUTENILHO» (OTMETKA «3)», OTMETKA
«3a4YTEHOY);

®  110BbILUUEHHDI YPOS8EHb TOCTUKEHHM, OLIEHKA «XOPOIIO» (OTMETKa«4»);

®  GbICOKULL YPOBeHb TOCTHKEHUH, OLIEHKA «OTIIMYHOY» (OTMETKa «5»).

OnucaHHbIN BBIIIE MOAXOJ NPUMEHSETCS B XOJE€ PA3NIMUHBIX MPOLEAYP OLIEHUBAHUSA:
TEKYILEro, IPOMEKYTOUHOIO U UTOIOBOTO.

Kpurepun onenkn y4eOHOM NeATEJIbHOCTH.

Cucrema KOHTpOJS BKJIKOYAET CaMoO-, B3aUMO-, YUMTEIbCKUHW KOHTPOJIb M I103BOJISIET
OLICHUTB 3HAHUA, yMEHUA U Y Y /] ydalnuxcsi KOMIUIEKCHO 10 CJIELYIOIIUM KOMIIOHECHTAM:

® BKJIIOYEHHOCTh Y4Yallerocs B Y4eOHO-TIO3HABATENbHYIO NEATEIILHOCTh U YPOBEHBb
OBJIAJICHUS €10 (PENPOAYKTUBHBIN, KOHCTPYKTUBHBIN, TBOPUECKUI);

® B3aMMOOLIEHKA Yy4YallUMMCS Jpyr Jpyra IpH KOJUICKTUBHO-PACIPEACIUTEIbHON
JESATEIIBHOCTH B IPyIIax;



e cozepkanue U popma MpeaCcTaBIIEMBbIX IKCIEPUMEHTAIBHBIX PA0OT U MIPOEKTOB;

e yOnMYHAs 3alUTa TBOPYECKUX pPabOT, HSKCIEPUMEHTAJIbHBIX HCCIECIOBaHUN U
MIPOEKTOB.

Jns  mpoBeneHUs OLEHMBAHMA HA KaXIOM JTame oOydeHHs  pa3paboTaHbl
COOTBETCTBYIOIIUE KPUTEPUU. OTH KPUTEPUM OTKPBITHI Ui y4alIUXCAd W KaXIbI MOXET
peryiupoBarb CBOM Yy4YeOHblE yCWJIUSA I IIOJIYYE€HHs JKEJIaeMOoro pe3yinbTara H
COOTBETCTBYIOLIIEH €My OIICHKH. Pe3ynbTaroM MpOBEPKH YpPOBHS YCBOGHHUS Y4eOHOTO
Marepualia sSBIAeTcs OTMeTKa. [IpoBepka 1 olleHKa 3HAaHWK POXOIAUT B XOJI€ TEKYLIUX 3aHATHI
B YCTHOW WM nuchbMeHHOU ¢opme. [Ipu onieHke 3HaHUN ydaluxcs mnpeanonaraercs oopaiarh
BHHMaHUE Ha MPaBWIbHOCTb, OCO3HAHHOCTh, JIOTUYHOCTh M JIOKA3aTEIBbHOCTh B H3JI0)KEHUU
MaTepuaia, TOYHOCTh HUCIOJIb30BaHUS TEPMHUHOJOTUHU, CAMOCTOSTEIBHOCTh OTBETA. Y CTHBIM
OTBeT.

Otmetka "5" cTaBUTCS, €CIIU YUCHUK:

1. IToka3piBaeT ri1y0OKO€E U MOJHOE 3HAHME M MOHMMAaHHUE BCETo 00bEMa MPOrpaMMHOIO
MaTepuaia; I[OJHOE€ IOHMMAaHHWE CYLIIHOCTH pacCMAaTPUBAEMbIX IOHATUH, SBICHUM U
3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBSI3EH.

2. YMeeT cocTaBUTh MOJIHBIM U MPaBUIbHBIA OTBET Ha OCHOBE M3YYEHHOI'O MaTepuaa,
BBIICTISITh TJIABHBIC TIOJIOXKEHMSI, CAMOCTOSITENIbHO MOATBEPXKIATh OTBET KOHKPETHBIMU
npuMepamu, (pakTamH; CaMOCTOSATEIbHO U apryMEHTHUPOBAaHO [elaTh aHaiu3, 000O0IIeHus,
BBIBOJIbI. Y CTAaHABIMBATh MEXIIPEIMETHbIE (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHUH) U
BHYTPUIIPEIMETHBIE CBS3M, TBOPYECKH MPUMEHSATh IOJYyYCHHbIE 3HAHUS B HE3HAKOMOM
cutyaruu. [locnenoBaTenbHO, 4ETKO, CBSI3HO, 00OCHOBAHHO M 0€30MIMO0YHO U3j1arath y4eOHbIN
MaTepuai; J1aBaTh OTBET B JIOTMYECKOM IOCIENOBATEIbHOCTH C MCIOJIb30BAHUEM MPHUHITON
TEPMHHOJIOTHH; JeNaTh COOCTBEHHBIE BBIBOJABI; (DOPMYIHpPOBATH TOYHOE OIpENEIeHHE H
VCTOJIKOBAaHUE OCHOBHBIX ITOHSTHM, 3aKOHOB, TEOPUM; NPHU OTBETE HE IOBTOPATH IOCIOBHO
TEKCT y4eOHHMKA; W3j1araTb MaTepuall JUTEPATYpHBIM S3bIKOM; INPABHIBHO U OOCTOSATENBHO
OTBEYaTh Ha JOINOJHMUTEIbHBIE BOMNPOCHl yuuTend. (CaMOCTOATENBHO M palMOHAIbHO
UCIOJIb30BaTh HArJsiIHbIe MOCOOWsS, CHpPaBOYHBIE MaTepHallbl, Y4€OHMK, JIOTOJHUTEIBHYIO
JUTEpaTypy, MEPBOMCTOUYHUKHU; MPHUMEHATh CHCTEMY YCIOBHBIX O0O3HAu€HHWH NpH BeIEHUH
3amuced, COMPOBOXAAIOIIMX OTBET; HCIOJIb30BaHUE JJIs JO0Ka3aTelbCTBA BBIBOJIOB U3
HaOmoneHuit u omnbiToB. 3. CaMOCTOSATENbHO, YBEPEHHO M 0€30IHNO0YHO MPUMEHSIET
MOJIy4YE€HHBIE 3HAHUS B PEIIEHUU MPOOJIeM Ha TBOPUECKOM YpPOBHE; JAOIMyCKaeT He Oosiee OAHOTrO
He04€Ta, KOTOPBIN JIETKO HMCIPABISET MO TPEOOBAHUIO YUYUTENS; 3allMCH, COMPOBOXKIAIONINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

OtMmerka "4" craBuTCS, €CIIN YUEHUK:

1. IToka3piBaeT 3HaHUSA BCErO0 M3yYEHHOrO MPOTrpaMMHOro marepuana. [[aér moaHsli u
NPaBUIBHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPHil; HE3HAUNTENbHbIC OMUOKU U HEJOUYETHI IPU
BOCIPOM3BEICHUN M3yYEHHOT0 MaTepHalia, Orpe/ieieH s MOHATUI /1aj HETOJHbIe, HEOObIINe
HETOYHOCTU TPU HCIOJB30BAHUM HAYYHBIX TEPMHHOB HJIM B BBIBOJAX U OOOOUICHHSIX M3
HaONIOZICHUH W ONBITOB;,  MaTepHaJ  M3JlaraeT B OMNPEACIICHHOW  JIOTMYECKOU
MOCJIEIOBATEILHOCTH, TIPH ATOM JOIYCKAaeT OJIHY HErpyoOyr OmMOKYy WM He Oojee IBYX
HE/IOYETOB U MOXKET UX HCIPABUTh CAMOCTOSITENBHO NMpH TPeOOBaHMU WM MPH HEOOJIBIION
MIOMOIIIM TPEnojaBareis; B OCHOBHOM YCBOWJ YYeOHBIH Marepuai;, MOATBEP)KIACT OTBET
KOHKPETHBIMHU NPUMEPAMHU; TPABUIBHO OTBEYAET HA JONOJIHUTEIbHBIE BOIIPOCHI YUUTEIIS.



2. YMeeT caMOCTOSITENIbHO BBIACIATH IJIaBHbIE MOJOKEHUSI B U3YYEHHOM MaTepHalie; Ha
ocHOBaHMM  (akTOB W  mpuMepoB  0000marh, JenaTb  BBIBOJABI,  YCTaHaBJIHBATb
BHYTpUIIPEIMETHBIE CBA3H. [IpMEHSATh MosyueHHbIE 3HAHUS HA MPAKTHKE B BHJIOM3MEHEHHOU
CUTyaluu, coOJIOaTh OCHOBHBIC NpaBWiIa KYJIbTYPbl YCTHOW pe4Yd M CONPOBOXKIAIOLICH
NUCHbMEHHOM, HCII0JIb30BaTh HAYYHBIC TEPMUHBI.

3. B OCHOBHOM NpaBHJIBHO [IaHbl ONpEENICHUs] MOHATUN M HUCIOJIB30BaHbl Hay4yHbIE
TEPMUHBI.

4. OTBeT CaMOCTOATEIbHBIN.

5. Hanuuue HETOYHOCTEN B U3J10°)KEHUH MaTepuraa.

6. OmpeneneHuss TOHATUN HEMOJHBIC, OMYIIECHHl HE3HAUYUTENbHBIC HAPYIICHUS
MOCJIEIOBATEIEHOCTA H3JIOKEHUS, HEOOJbIINE HETOYHOCTH TPH HCIOIB30BAHUM HAYYHBIX
TEPMHHOB WJIH B BBIBOAAX U 00OOIICHUSIX.

7. CBsi3HOE U TIOCJENOBATEIbHOE M3JI0KEHHE; MpPHU IOMOIIY HABOJSIIMX BOIPOCOB
YUUTENs BOCIIOJIHSAIOTCS CJICIaHHbIE POITYCKU.

8. Hannume KOHKpPETHBIX NPEICTABICHUNW U SJIEMEHTApPHBIX pEaJbHBIX MOHATUN
M3Yy4aeMbIX SBICHUI.

Otmerka "3" craBuUTCS, €CIIN YUEHUK:

1. YcBoms oCHOBHOE cojiepKaHHe Y4eOHOTO Marepuaja, UMEET MpOoOelbl B YCBOCHUU
MaTepuaia, He IPEenITCTBYIOIINE JaIbHEHIIIEMY YCBOCHUIO POrPaMMHOI0 MaTepuaia.

2. Marepuan wu3naraer HECUCTEMATU3UPOBAHHO, (parMeHTapHO, HE Bceraa
MOCJIE€I0BATEIBHO.

3. Iloka3biBaeT HEIOCTATOYHYIO C(HOPMHPOBAHHOCTH OTIEJBHBIX 3HAHUW W yMEHUM;
BBIBOIBI 1 00001IEHNs apryMEHTHpYeT c¢1a00, JOMyCKaeT B HUX OIIMOKH.

4. Jlomyctun OMMOKHM W HETOYHOCTH B UCHOJIB30BAHUM HAYUYHOM TEPMHHOJIOTHH,
oTpeieNIeHus IOHATHH Jajl HEJJOCTATOUYHO YETKHE.

5. He ncnonp3oBain B KauecTBe J1I0Ka3aTeIbCTBA BHIBO/BI M 0000IIEHUS U3 HAOIIOICHUH,
(axTOB, ONBITOB WIIM JIOMTYCTHII OIITUOKH IPH WX W3JI0KECHUU.

6. VcnwIThIBaeT 3aTpy[HEHUS B NMPUMEHEHWH 3HAHWH, HEOOXOIUMBIX ISl PELICHUs
3a[a4 pa3InYHBIX TUIIOB, IPU OOBSICHEHUN KOHKPETHBIX SBIICHHH HA OCHOBE TEOPHI W 3aKOHOB,
WIN B TIOATBEPKICHIH KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPHUMEHEHHSI TEOPHIA.

7. OTBeYaeT HEMOJHO Ha BOMPOCH YUUTENs (YIIyCKas U OCHOBHOE), HJIM BOCIIPOU3BOJHUT
coJiepKaHue TEeKCTa y4eOHMKa, HO HEOCTATOUYHO MOHUMAET OTAENbHbIE MOJOXKEHUS, UMEIOIINe
Ba)XHOE 3HAYeHHE B ATOM TekcTe. §. OOHapyXHBaeT HEJOCTATOYHOE NMOHMMAHHUE OTAEIbHBIX
MOJIOKEHUH MpHU BOCIPOM3BEIEHUHM TeKcTa y4yeOHMKa (3amuceil, MEpBOMCTOUYHUKOB) WIIH
OTBEYAET HETIOJIHO Ha BOMIPOCHI YUHUTEJS, IOMYCKasi OAHY-ABE IpyOble OIINOKH.

Otmerka "'2" cTaBUTCSA, €CIIU YUYEHUK:

1. He ycBomn 1 He pacKpbUI OCHOBHOE COAEPKaHUE MaTepuaa.

2. He nemaer BBIBOIOB 1 000OIIIEHNIA.

3. He 3Haer W He NMOHMMAET 3HAYUTEIHHYIO MJIM OCHOBHYIO YacTb MPOTPAMMHOIO
MaTepHala B Ipe/iesiax MOCTaBICHHBIX BOIIPOCOB.

4. Nmeet cnabo chopMupoBaHHBIC U HETIOJNHBIE 3HAHHUS U HE yMEET NMPUMEHATh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 10 00pasiry.

5. Ilpu otBeTe (Ha OAMH BOIMPOC) OMyCcKaeT Oojee ABYX IpyObIX OMMOOK, KOTOPHIE HE
MOJKET UCTIPAaBUTh Ja’Ke IPU MOMOIIN YUUTEIS.



[Ipumeuanue. [Io OKOHYAHUM YCTHOTO OTBETA y4YalllEroCsd MEAaroromM Aa€Tcs KpaTKHil
aHalM3 OTBETa, OOBSABIAETCS MOTHBHUPOBAaHHAs OLEHKA. BO3MOXXHO mNpHBIEYEHUE IPYTUX
yudalmxcs Juis aHaiau3a OTBETa, CAMOAHAIN3, IIPEIJI0KEHUE OLIEHKH.

OneHka BbINOJTHEHNS PAKTHYECKHUX (J1a00paTOPHBIX) padoT.

OtMmerka "5" craBuTCS, €CIINM YUYEHUK:

1. ITpaBUsIbHO OMpeaean IEIb ONbITA.

2. Bemoaaun pabory B 1oJHOM o0beMe ¢ COOIOJCHHEM HEOO0XOIUMOM
[I0CJIEI0BATEIbHOCTH IIPOBEICHHS OIIBITOB U U3MEPEHH.

3. CamMOCTOATENBHO U PAlMOHAIBHO BBIOpaJl M MOJATOTOBMI JUIsSl ONbITA HEOOXOIUMOE
00opyIOBaHUE, BCE OMBITHI MPOBEN B YCIOBHSIX M PEKUMAX, 00ECHEUMBAIOMIUX IMOJIyYCHHE
Pe3yJIbTaTOB U BHIBOJIOB C HAHOOJIbIIEH TOYHOCTBIO.

4. Hay4Ho TpamMOTHO, JIOTHYHO OMHUCAI HAOMIONEHHS U CHOPMYIMPOBAI BBIBOJABI U3
ombITa. B mpescTaBIeHHOM OTYeTe MPaBMIILHO W aKKYPaTHO BBITIOJIHWI BCE 3aMUCH, TaOJIHIIbI,
PUCYHKH, IpadMKH, BBIYUCICHUS U CJIeN1all BEIBOBI.

5. IlposiBisieT OpraHM3allMOHHO-TPYAOBbIE YMEHHUs (MOAJEPKUBAET YUCTOTY pabouero
MecTa 1 MOPSAJOK Ha CTOJIE, SKOHOMHO HUCIOJIb3YeT PACXO/AHbIE MaTepHaIbl).

6. DKCIIEPUMEHT OCYILECTBIISET IO IJIaHy C Y4ETOM TEXHUKU OE30MaCHOCTH M MpaBUII
paboThI ¢ MaTepuaiaMi U 000PYIOBAHUEM.

OtMmertka "'4" craBuUTCS, €CIIN YYEHUK:

1. OmplIT mnpoBOAWJI B YCIOBUSIX, HE O0OECIEUMBAIOIIMX JOCTaTOYHOM TOYHOCTHU
U3MEPECHU.

2. Vinu 6bU10 TOMYIIEHO ABA-TPU HEJl0ueTa.

3. nu He 6osee ofHON HErpy0Ooil OMIMOKM U OTHOTO HE0YeTa.

4. inu 3KCIepUMEHT NPOBEIEH HE MOJTHOCTBIO.

5. nu B omucaHuM HAOMIOJEHUN U3 ONbITA JOMYCTHJ HETOYHOCTH, BBIBOJBI CAEJall
HETIOJIHBIE.

OrMmertka "3" craBuTCS, €CIIN YUYEHUK:

1. IIpaBuiIbHO OmpeneNuil LEb OMbITa; padOTy BBINOJIHSIET IPABUJIBHO HE MEHEE YeM
HAITOJIOBUHY, OJJHAKO 00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISIET IMOIYYUTh MPABUIILHBIC
pe3yIbTATHI U BBIBOJIBI IT0 OCHOBHBIM, IPUHIMITHAIEHO BaYKHBIM 3a/1a4aM paOOTHI.

2. Nmn nonbop o6opynoBaHHs, 0OBEKTOB, MAaTEpUANIOB, a Takke pabOThI MO Hayaly
OMbITa TPOBENl C TOMOIIBIO YYMTENS; WIM B XOJ€ MPOBEACHUS ONbITa U M3MEPEHHH Obun
JIOMYIIEHBI OIIMOKY B OMTUCAHUU HAOIIOIEHUH, (POPMYITHMPOBAHUH BHIBOJIOB.

3. OnbIT OpOBOAMIICS B HEpAIMOHAIBHBIX YCJIOBHUSX, YTO INPUBEIO K MOJIYYCHHUIO
PE3yNBTATOB C OOJIBIIIEH TOTPENTHOCTHIO; WM B OTYETE OBUIM JOMYIIEHBI B OOIICH CIIOXHOCTH
He Oosiee ABYX OIIMOOK (B 3amMCAX €IWHUIL,, W3MEpPEHUsX, B BBIUUCIEHUAX, rpaduxax,
Tabiuuax, cxemMax, M T.1.) He NPUHLUUIHUAIBHOIO JUIsi JaHHOM paboThl XapakTepa, HO
MIOBITUSIBIIMX HA PE3YJIbTAT BHITIOITHEHUSI.

4. Jlonyckaet TpyOyio OmMOKY B XOJe IKCIEPUMEHTa (B OOBSICHEHHH, B OOPMICHUH
paboThl, B COOJIIOJCHUM TpaBHJ TEXHUKM OE30MACHOCTH MNpH paboTe C MarepuajaMu H
000pyI0BaHUEM ), KOTOPAsi UCTIPABIISETCS 11O TPEOOBAHUIO YUUTEIIS.

OtMmerka "2" craBUTCS, €CIIN YUEHUK:



1. He onpeaenust caMOCTOATENBHO 1€b ONbITA; BBINOJHMI paboTy HE MOJHOCTHIO, HE
HNOJATOTOBWIJI HY)KHOE 00OpyJI0BaHHE, M OOBEM BBIOJHEHHON YacTh pabOThl HE MO3BOJISET
c/IenaTh NPaBUIBHBIX BBIBOJIOB.

2. Vinu ombITHI, U3MEPEHUsl, BBIYUCIICHNUS, HAOIIOCHHS TPON3BOAUIIMCH HETIPABHIIBHO.

3. Unu B xoxe pa®oOThl U B OTYETE OOHAPYKUJIHCHh B COBOKYITHOCTH BCE HEIOCTATKHU,
OTMEYCHHBIC B TPEOOBaHUAX K OrleHKe "3".

4. Jlonyckaet nBe (1 Oojiee) TpyOble OIMIMOKK B XOJIe SKCIIEPUMEHTa, B OOBSICHCHUH, B
obopmiieHUH pabOThl, B COOJIOJICHUM TPABUJI TEXHUKH OE30MaCHOCTH IIpu padoTe ¢
BEIIECTBAMU U 000PYZOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh JJaKe 10 TPEOOBAHUIO YUUTEIIS.

OueHka caMoCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIBHBIX PadoT.

OtMmertka "'5" craBuTCS, €CIIN YUYEHUK:

1) BoImONTHIIT paboTy 0€3 OMMOOK U HEAOUYETOB;

2) momycTii He 00Jiee 0JTHOTO HeJ04YeTa.

Otmerka "4" cTaBUTCS, €CJIM YYEHUK BBIIOJIHWI pabOTy MOJHOCTBIO, HO JIOIYCTUI B
HEH:

1) He Goniee 0fHOM HErpyOOH OMIMOKU M OJHOTO HEIOYETa;

2) unu He OoJee IBYX HEAOYETOB.

Ormerka '3" craBUTCS, €CJIM YYEHUK MPABUIBHO BBIINOJHUI HE MEHEE IOJIOBUHBI
paboThI WM TOMYCTHIL:

1) He Oonee ABYX IpyOBIX OMINOOK;

2) unu He 6osee oAHOU Tpy0Ooil U 0THOM HErpyOO OIIMOKY U OJJHOTO HEJ0YETa;

3) unu He 6oee ABYX-TpeX HErpyObIX OIMNOOK;

4) wn ogHOM HEerpyOoil OIMOKHU U TPEX HEA0UETOB;

5) Wi pH OTCYTCTBUU OLIMOOK, HO NMPH HAIMYMU YETHIPEX-TISITH HET0UETOB.

Otmertka "2" cTaBuUTCS, €CIIA YUEHUK:

1) JIOMYCTHJI YUCIIO OHMIMOOK M HEJOYETOB IMPEBOCXOJsAIIee HOPMY, MPHU KOTOPOH

MO>KeT OBITh BEICTaBlIeHa olleHKa "3";
2) €CJIM TIPABWJIHLHO BBITIOJIHUII MEHEE TTOJIOBUHBI PaOOTHI.

[Tpumeuanue. YuuTenb UMEET MPaBO MOCTABUTh YUYEHUKY OLICHKY BBIIIE TOH, KOTOpas
MpeIycCMOTPEHa HOpPMaMH, €CIIM YYEHHKOM OpPUTHHAIBLHO BBHIMOJMHEHAa pabora. OLEHKH C
AQHAJIM30M JOBOJSTCS JO CBEACHHUS Yy4alluxXcs, KaK TMPaBUIIO, HA TOCIEIYIOIIEM YpPOKe,
npeaycMaTpuBaeTcs padoTa HaJl omuOKaMu, yCTpaHeHUe TpoOeTIoB.

Kpurepun BbicTaB/IeHUS OLICHOK 32 IIPOBEPOYHBIE TECTHI:
1. Kpurtepun BbICTaBIEHUS OLIEHOK 3a TECT, cocTosAmui u3 10 Bompocos.

e Bpemst BoinosiHeHus: pabotel: 10-15 MuH.
e Otmerka «5» - 10 mpaBUIBHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - meHee 5

NPaBUJIBHBIX OTBETOB.
2. Kputepun BbICTaBIE€HUS OLIEHOK 32 TECT, COCTOALIMM U3 20 BOIIPOCOB.

e Bpewmst BeimostHeHUS paboThl: 30-40 MuH.
e OtMmeTKa «5» - 18-20 mpaBUIBHBIX OTBETOB, «4» - 14-17, «3» - 10-13, «2» - menee 10

MMpaBUJIbHBIX OTBCTOB.



