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Pabouas mporpamma o yue6Homy nipeamety «I'eomeTpus» (6a30BbIi YPOBEHB) (TIpeIMeT-
Has o0iacTh «MaTeMaTrka U HHPOPMATHKay) BKIFOYACT MOSCHUTEILHYIO 3aIIUCKY, COJICPKAHUE
00yueHus, IIIaHUPYEMbIE PE3YyJIbTaThl OCBOECHUS IIPOrpaMMBbl 110 TEOMETPUHU, TEMATHUECKOE IIa-
HUPOBAHHE.

[TosicHuTeNnpHAS 3aMMCcKa OTpaXKaeT OOIIHE 1SN U 331a4l U3YUCHUS TE€OMETPUH, XapaKTe-
PHUCTUKY IICUXOJIOTMYECKHX MPEANOCHIIOK K €r0 M3YyYeHUI0 00yUaloIUMHUCs, MECTO B CTPYKTYpe
y4eOHOTO IJIaHa, a TaKXKe MOJIXO0AbI K 0TOOpY COAepKaHus, K ONPEICeNICHHIO TUTAaHUPYEMBIX pe-
3ynbTatoB. CojepikaHue OOydeHUs] pacKphIBaeT COAEp)KATEIIbHBIC JIMHUHM, KOTOPhIC Mpe/yiara-
IOTCS JUTsL 00SI3aTEIbHOTO M3YYEHHS B KaXKJIOM KJIACCe Ha YPOBHE OCHOBHOTO 00IIEro o0pa3zoBa-
HH. HnaHpreMble PE3YIbTAThl OCBOCHUS MPOrpaMMBbI 110 '€OMCTPUNU BKIKOYAKOT JIMYHOCTHBIC,
MeTaIpeIMETHbIE PE3YJIbTAaThl 32 BECh IIEpHO]] 00YUECHHUsI HA YPOBHE OCHOBHOTO 0011ero 00pazo-
BaHUS, & TAKXKE MPEJAMETHBIC JIOCTHKCHUS 00yJarOIIerocs 3a KaKIbli roJl 00y4eHHUS.

HOACHUTEJBHAASA 3AIIMCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/I€JOB IIKOJbHOW MaT€MaTUKH, UMEIOLIUN CBOEH
eJIbI0 00ECIEUUTh U3YUeHHE CBOMCTB U pa3MepoB (hUTyp, MX OTHOLICHHH U B3aUMHOE Pacrojo-
JKEHHE, ONUpaeTcs Ha JIOTHYECKYI0, 10Ka3aTeIbHYIO JIMHUIO. [ [eHHOCTh N3y4yeHUs reOMETPUU Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs 3aKIIFOYAETCS B TOM, YTO OOYJAIOIIUIICS YIUTCS TPOBO-
JUTh JOKA3aTeJIbHbIE PACCYXKACHUS, CTPOUThH JOTUYECKUE YMO3AKIIIOUEHHUS, T0Ka3bIBaTh UCTHH-
HbIE YTBEPKIAEHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIAECHUS «OT MPOTUB-
HOTO», OTJIMYATh CBOIMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpATHBIC YTBEPIKICHHUS.

Bropoii 1enbio n3ydeHust TeOMETPUU SABIISETCS UCIOJb30BaHNE €€ KaK MHCTPYMEHTA IpU
PELICHUH KaK MaTeMAaTUYECKUX, TaK U IPAKTUYECKUX 3a/a4, BCTPEUAIOIINXCS B PEAIbHOM KU3HH.
OOyyaromuiicss TOJKEH HAYyYUTHCS OMPEAENUTh T€OMETPUUYECKYIO (DUTYpy, OmMHUCcaTh CIIOBaMHU
JAHHBINA YepTEX UM PUCYHOK, HAWTH TUIOIMIAIb 3€MEIbHOIO YUacTKa, pacCUuTaTh HEOOXOAUMYIO
JUTMHY ONTOBOJIOKOHHOTO Kabesst uin TpeOyembie pa3Mephl rapaxa Jjisi aBTOMOOUIISl. DTOMY CO-
OTBETCTBYET BTOPAsi, BBIYUCIUTEIbHASI JIMHUS B U3y4eHUH reoMeTpuu. [Ipu pemennn 3aaad npax-
THYECKOT0 XapakTepa 00y4yaromuicsl yUUTCsl CTPOUTh MAaTEMAaTHUYECKHUE MOJIENH PealIbHBIX KU3-
HEHHBIX CUTYyallul, IPOBOJUThH BBIYHUCICHUS M OLIEHUBATh aJ€KBATHOCTDH MOJYYEHHOI'O PE3yJib-
TaTa.

Kpaiine BaxHO OJUEPKUBATH CBA3H '€OMETPUU C IPYTMMHU Y4eOHBIMU ITpEeIMETaMu, MO-
TUBUPOBATh HCIIOJIb30BaTh OMPEACIICHUS T€OMETPUUECKUX (PUTYP U TOHATHH, TEMOHCTPUPOBATh
IPUMEHEHHUE MTOJIyUEHHBIX YMEHUH B (M3UKE U TEXHUKE. DTU CBA3U Hanboliee SpKO BUAHBI B Te-
Max «Bektopei», « T puroHoMeTpuyecKkue COOTHOWEHUD», «Metoa koopauHaT» U «Teopema [1u-
(aropan.

VYuebublil kypc «l'eomMeTpHs» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3fiefibl COACPIKaHUS:
«I"eomerpuueckue GUTypsl U UX CBOWCTBay, «M3MepeHrne reoMeTpuyecKkux BeIUUUH», «/lexap-
TOBBI KOOPJIMHATHI HA MJIOCKOCTHY, «BekToph», «/IBHkeHus miockocTi», «[IpeodpasoBanus no-
O0UsI».

Ha u3yuyenue yueOnoro kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOT'O 00I1ero 0Opa3oBaHus
oTBOAMTCS B 9 Kitacce — 68 yacoB (2 yaca B HEZIEIO.

COILEPKXAHUE OBYUYEHUASA

Cunyc, xocunyc, Tanresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIE-
cTBO. OpMYIIBI IPUBEACHUS.

Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pelenue npakruye-
CKHX 3aJa4 C MCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema o mpou3BeIeHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTtop, nnHa (MOysb) BEKTOpa, COHANPABIEHHbBIE BEKTOPBI, IPOTUBOIOIOXKHO HAIIPAB-
JICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALMU HAJl BEKTOPAMH.
Pa3noxeHne BekTOpa 10 JBYM HEKOJUIMHEApHBIM BekTopaM. Koopaunatsl BekTopa. CkanspHoe
IIPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKICHHS IJIUH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HAa IUIOCKOCTU. Y PaBHEHUS NPAMON U OKPYKHOCTU B KOOpAUHA-
Tax, IEPECEUEHUE OKPYKHOCTEH U NPSIMBbIX. MeTo KOOPAUHAT U €70 IPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyKHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBI>KEHMSI TNTOCKOCTH M BHYTPEHHHE CUMMETPHH QUTYp (3JIeMEHTapHBIE TPEICTABICHHS).
[TapannensHbii nepenoc. [loBopoT.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMDbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pPe3yabTaThl OCBOSHUS TPOrpaMMBbl Y4eOHOT0 Kypca «I'eoMeTpus» xapak-
TEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

IMPOABJICHUCM MHTECPCCA K IPOUIJIOMY U HACTOAIICMY pOCCHI\/JICKOfI MaTEMaTUKHU, HICHHOCT-
HBIM OTHOIIEHHEM K JOCTH)XCHHUSIM POCCUHMCKHX MaTEeMAaTUKOB M POCCUHMCKONW MaTeMaTH4ecKOi
HIKOJIBI, K HCIIOJIb30BAHUIO STUX JOCTHKEHHM B IPYTHX HayKax U MPUKIATHBIX cepax;

2) rpa:KIaHCKoOe U JyYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 0053aHHOCTEH rpakTaHuHA U PeaTU3alliy €ro MpaB, Mpe/l-
CTaBJICHHUEM O MaTEMaTHMYECKUX OCHOBAX (DYHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
Ipolelyp IpaXJIaHCKOro 001ecTBa (HanpuMep, BEIOOPBI, OIIPOCHI), TOTOBHOCTBIO K 00CYXK/IEHUIO
TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHMUYECKUM NMPUMEHEHHEM JOCTHXKEHHH HayKH, OCO3Ha-
HUCM BAXKHOCTU MOPAJIbHO-3THYCCKUX IMPUHIUIIOB B JCATCIBbHOCTH y‘-IéHOl"O;

3) Tpy10BO€ BOCIIUTAHME:

YCTQHOBKOM Ha aKTHMBHOE y4yacTHE B PELICHUM NPaKTHUECKUX 3a/lad MaTeMaTH4eCKOMH
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHYECKOTO 0O0pa30BaHUs HA MPOTSIKEHUU BCEeH
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM U MOCTPOECHHUEM MHAMBHUAYAIbHON TpaeKTOpUU 0Opa3oBaHMs U HKU3HEH-
HBIX [IJJAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPeOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CTIOCOOHOCTHIO K AMOITMOHATEHOMY U ACTETUIECKOMY BOCIIPHATHIO MATEMaTHYECKIX 00b-
€KTOB, 33]1a4, PEIIEHU, PACCYKAEHNI, YMEHHIO BUAETh MATEMaTUYECKHE 3aKOHOMEPHOCTH B HC-
KYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHUEHTAINe! B IeATEJIbHOCTH Ha COBPEMEHHYIO CCTEMY HayUHBIX MpeACTaBIeHu 00 oc-
HOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA YCJIOBECKA, ITIPUPOALI U O6HIGCTBa, IIOHUMAaHHUEM MaTEeMaTu-
4eCKOll HayKu Kak c(epbl 4eJIOBEUECKOH AeATeIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH JJIS
pasBUTHS LIMBUJIM3AIIMM, OBJAICHUEM S3BIKOM MaTeMaTHKH M MaTeMaTW4ecKOM KyIbTYpoHl Kak
CpE€ACTBOM ITO3HAHUA MHPA, OBJIAICHUEM HpOCTGﬁHIHMH HaBBIKaMH HCCHG}IOB&TGJ’IBCKO?I JACATECIIb-
HOCTH;

6) ¢usnueckoe BocnUTaHWe, (POPMHUPOBAHUE KYJbTYPbI 310POBbSI U 3MOLMOHAJb-
HOI0 0J1aroInoJIy4Husi:



TOTOBHOCTBIO IIPUMEHSTh MaTeMaTUYECKHe 3HaHUS B MHTEPECaX CBOETO 3/10pOBbs, Besie-
HUS 3J0POBOTO 00pasa U3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXHUM 3aHITUNH U OT-
JbIXa, peryispHas Guznyeckas akTHBHOCT), COOPMHUPOBAHHOCTHIO HaBbIKA pedieKcuu, Mpu3Ha-
HHUEM CBOETO IIpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JIpyroro 4ejoBeKa;

7) 3K0J10rnYecKoe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIacTH
COXPaHHOCTH OKPY’KaIOUIEeH Cpe/ibl, INIAHUPOBAHHUS IIOCTYIIKOB U OIICHKH UX BO3MOYKHBIX ITOCIIE/I-
CTBHMH JIJIs1 OKpY»Karolel cpelibl, 0CO3HAaHHEM INI00aIbHOI0 XapakTepa SKOJIOTHYECKUX MpolieM
Y MyTeH UX pelIeHus;

8) ananTanusa K M3MEHAIOLIUMCS YCJIOBUSM COLMATBHOM U PUPOAHOIi cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHHUE YUUThCSA y APYTUX
Jrofied, mpuodpeTaTb B COBMECTHOW JESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTIBITA APYTHX;

HE00XOMMOCTBIO B (POPMHPOBAHNN HOBBIX 3HAHWUM, B TOM YHCIIE (POPMYINPOBATH UECH,
HOHATUS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH Jie-
(GUIMTE COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CTIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAllMIO, BOCIIPUHHUMATH CTPECCOBYIO CHUTYa-
IO KaK BBI30B, TPEOYIOIMNN KOHTPMED, KOPPEKTUPOBATh PUHIMAEMBIC PEIICHUS U JICHCTBHSA,
(bopMyIHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH ONBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTeIbHbIe YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue aeiicTBUA:

® BBISBJISITH M XapaKTEPH30BaTh CYNIECTBEHHBIC MTPU3HAKH MaTEMaTHYECKHX OOBEKTOB, IMO-
HSTHIA, OTHOIICHUN MEXy TOHATUSAMH, (POPMYITUPOBATH ONpeAeTICHNS TOHATHH, YCTaHABINBATh
CYIIECTBEHHBIN NMPU3HAK KJIaCCU(PHUKAILMHU, OCHOBAHUS /ISl 0000LIEHNUS U CPaBHEHUs, KPUTEPUHU
IPOBOJIUMOI0 aHAJIN3a,;

e BOCHpPUHHUMATH, GOPMYIHUPOBATH U NMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHbBIE U OT-
pULaTenbHbIe, EANHUYHBIC, YaCTHBIE U O0IINE, YCIOBHBIE,

® BBIBIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeUus B (pakrax,
JTAHHBIX, HAOIOJCHUSAX U YTBEP)KICHHSX, MIPeIaraTh KPUTEPUHN JUTS BBISBICHHS 3aKOHOMEPHO-
CTEH ¥ IPOTUBOPEUMIL;

® J1eN1aTh BBIBOJIBI C MCTIOJIb30BaHNEM 3aKOHOB JIOTUKH, A€ TYKTUBHBIX H HHIYKTHBHBIX YMO-
3aKITIOYCHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEP)KACHUH (IIPSIMBIE U OT NMPOTHUBHOTO),
IPOBOJUTH CAMOCTOSITEILHO HECIIOKHBIE JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
apryMeHTaluIO0, TPUBOAUTH PUMEPBI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKE-
HUS;

e BBIOMpaTH crocol pemleHus yuyeOHOW 3aJaun (CpaBHUBATh HECKOJIBKO BapUaHTOB pellle-
HUS, BEIONpaTh HanOOJIee MOIXOISIINI ¢ YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPHTEPHEB).

Ba3oBble nccienoBaTe/bCcKue 1elicTBHUS:

® JCITOJIb30BAaTh BOMPOCKH KaK UCCIIEIOBATEIbCKII HHCTPYMEHT TIO3HAHUS, (HOPMYIHPOBATH
BOTIPOCHI, PUKCHPYIOIIIE TIPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTaHABINBATH HCKOMOE U
JaHHOEe, (POPMUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UINI0, MHEHHE;

® [POBOAUTH IO CAMOCTOSITEILHO COCTaBIEHHOMY IUIaHY HECJIOXHBIH JKCIIEpUMEHT, He-
00JIbIII0E MCCIIEIOBAaHKUE MO0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OObEKTa, 3aBUCH-
MoCTei 00BEKTOB MEXK Iy CO00I;



® CaMOCTOSTEIbHO (POPMYIHUPOBATH 0O0OIICHUS U BBIBOJBI MO pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0IEHUS, UCCIIEIOBAaHMs], OLIEHUBATh J1OCTOBEPHOCTD MOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IEHHI;
e IIPOrHO3MPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIIBUTaTh IIPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.
Pabora ¢ undopmanmeii:
® BBISBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIUH, TaHHBIX, HEOOXOIUMBIX JIJIs
pelleHus 3a1auH;
e BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITUIO pa3-
JMYHBIX BUJIOB U ()OPM IIPEJCTABICHMS;
e BBIOMpaTh (OpMY NpencTaBieHUs] WHPOPMAMK U WLTIOCTPHPOBATH pellacMble 3a/1aun
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 UX KOMOMHAIUSAMU;
® OILIEHHWBATh HAIEKHOCTh MH(OpPMALMM IO KPUTEPHUSAM, MPENTIOKEHHBIM YUUTENIEM WIIU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.
KoMMyHHKaTHBHBIE yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:
® BOCHPUHHUMATH U (GOPMYIUPOBATH CYKJEHHS B COOTBETCTBUHU C YCIOBHSMM U LEJIIMU 00-
IEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PEIlIeHUs 3aJaul, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yiIbTarT;
® B XO0e 00CYXIEHUS 33a]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXK/1aeMO TEMBI, IIPOOJIEMBI, pe-
[1aeMOH 3aJ1auM, BbICKA3bIBATh UJI€U, HALICJIEHHbIE HAa TIOUCK PELIEHMS], COIIOCTABIISATh CBOU CYXK-
JICHUS C CYXKACHUSMU JAPYrUX YUaCTHUKOB Juajiora, OOHapyXHBaTh pasjinyle U CXOCTBO MO3H-
111, B KOPPEKTHOM popme popMynupoBaTh pa3HOIIACUS, CBOM BO3PAKEHUS;
® TIPEICTABIIATH PE3YJIBTATHI PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIIEI0OBAaHUs, IPOEKTA, Ca-
MOCTOSATEIBHO BBIOMPATh (pOpMAaT BBICTYIUIEHUS C Y4ETOM 3a/1a4 MPE3eHTAll U 0COOEHHOCTEN
ayJIUTOPUH;
® [IOHMMATh M UCMOJb30BaTh MPEUMYIECTBA KOMAHIHONW M WHAMBUIYAIBbHOM paboThl mpu
pelIeHnH yueOHbIX MaTeMaTHUYECKUX 3a]1aY;
® TIPUHUMATB LI€Jb COBMECTHOM JEATEIBHOCTH, INIAHUPOBATH OPraHU3allUI0 COBMECTHOM pa-
00ThI, pacpenensTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yabTaT paldoThl,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;
® y4yacTBOBaTh B IPyNIoOBbIX (hopmax paboThl (00CYxkAeHHs, 0OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JAPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI U KOOPIAUHUPOBATH CBOM JIEMCTBUSA C ApY-
IMMHU WIEHaMHM KOMaH/Ibl, OLIEHUBATh Kaue€CTBO CBOETO BKJIa/1a B OOIIMHA MPOAYKT IO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUS.
PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1€l CTBHUA
Camoopranu3anus:
® CaMOCTOSITEIIbHO COCTAaBJIATh IUJIaH, aITOPUTM PELIeHUs 3a7jauu (M €0 4acThb), BHIOUpPATh
CHoco0 pemeHus ¢ y4€TOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTH-
pOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH C yUETOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:
® BIIAJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3ysibTaTa peleHns Ma-
TeMaTHYECKOM 3a7a4u;
® TpPEIBUIECTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEUICHUH 3a]1a4H, BHOCUTH KOP-
PEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OLUIMOOK, BBISIBICHHBIX
TPYIHOCTEH;



® OILIEHHUBATh COOTBETCTBUE PE3YyJbTaTa JIEATEIbHOCTH IOCTABICHHOW LIENM U YCIOBHSM,
OOBSCHATH NIPUUYUHBI JOCTHIKEHHS WJIM HEJOCTUKEHHUS LIEIH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xoH1y 00yueHus B 9 kj1acce 00y4aromuics HOIYYUT CIEAYIOIINE TPEIMETHbIE PE3YIlb-
TaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOAUTH C UX IMOMOIIBIO pa3iIny-
HBIE AJIEMEHTHI IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PEIIEHUE NPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ mOMOLIbIO KAJIBKYJIATOPA) JJIMHBI ¥ YTJIbI 17151 HETAOJMYHBIX 3HAUCHHH.

ITonp3oBatbes opMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHUN MEXly TPUTOHOMETPHUUECKUMH BETMUMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOXKJIEHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYroJbHUKA («peLIeHUE TPEYrOJIbHUKOBY), IPUMEHATh UX MPU PELICHUH I€OMETPUUYECKUX 3a-
Jad.

Bnanets nonstusiMu npeoOpa3oBaHusl 10A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB M10I00HBIX
¢uryp. [Tonp3oBaTbest cCBOMCTBaMU 1O100MST TPOU3BONIBHBIX (DUTYP, YMETh BBIYUCISATH JJTUHBI U
HaXOJIUTh YIJbl y MOoA0OHBIX ¢Guryp. Ilpumensars cBoiicTBa MOA00OMS B MPAKTUYECKHUX 3a7ayax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUT'YP B OKPY’KAIOIIEM MUpE.

ITosp30BaTbCsA TEOPEMAMHU O IPOU3BENCHUM OTPEZKOB XOP/I, O IPOU3BEIEHUHU OTPE3KOB Ce-
KYILIUX, O KBaJlpaTe KacaTeJIbHOM.

[Tonmp30BaThCsl BEKTOpAMH, TOHUMATh WX TEOMETPUICCKAN U (PU3UUECKUI CMBICH, TPUMe-
HATh UX B PEIIEHUU T'€OMETPUUYECKUX U (pu3nueckux 3a1ad. [I[puMeHsaTh cKkansgpHoe Mpou3BeIeHNe
BEKTOPOB Il HAXOKACHUS JUIMH U YIJIOB.

[Tonp30BaTbCs METOJIOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PELLIEHUH T€OMETPH-
YECKUX U MPAKTUYECKUX 3ajau.

Bnaners NMOHATUAMU IPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUTMHBI OKPYKHOCTH, JJIUHBI JyTU
OKPYKHOCTH M PaJiMaHHONW MEpHI YIila, yMETh BBIYHMCIATH IJIOLIAAb Kpyra U ero yacteil. [Ipume-
HATh TIOJyYEHHbIE YMEHHUS B MPAKTUUYECKUX 3a/ladax.

HaxoauTs ocu (M1 LIEHTPBI) CAMMETPUHN QUTYp, TPUMEHSTH JBUKEHUSI IUIOCKOCTH B IPO-
CTEHIINX CIIydasx.

IIpuMeHsTh MONY4YEHHBIE 3HAHUS Ha NMPAKTUKE — CTPOMTh MATEMAaTUYECKUE MOJEIHN IS
3a/1a4 peaJbHOM KU3HU U IPOBOAMTH COOTBETCTBYIOILIME BBHIUUCICHHS C IPUMEHEHUEM 110100Us
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIb3YACh, I'7I€ HEO0X0UMO, KaJIbKYJIATOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTnueckue
0J10KM (TeMBI)

OcHoBHOE
coJep:Kanue

OcHOBHBIE BHU/IbI A€ATCJIBbHOCTH oﬁyqammuxcn

Tpuronomerpus. Teo-
PEMBI KOCHHYCOB 1
cuHycoB. Pemenue

TPeyrojabHUKOB (16 1)

OrmpezienieHre TPUTOHOMETPHU-
yeckux (QyHKIUH yriaos ot 0°
no 180°. dopmyinsl npuseze-
HYA.

Teopema KOCHHYCOB, TeOpEMa
CHHYCOB.

Pemenune TpeyrojabHUKOB.
[IpakTHueckoe mNpUMEHEHUE
JIOKa3aHHBIX TEOPEM.

@DopMyJIHPOBATH ONpeneJeHUus] TPUTOHOMETPHIESCKUX (DYHKIHUi
TYIBIX U TIPSMBIX YTIIOB.

BbIBOIMTBE TEOpEMY KOCHHYCOB H TEOPEMY CHHYCOB (C paJiycoM
ONHCAHHOU OKPY>KHOCTH).

BeIBOIUTL (hOPMYJIBI IJ1 BBIYHCIEHUS NJI0IAAell ¢ HCIO0JIb30-
BaHHEM TeopeM TpuroHoMeTpuu (hopMysa IIOMIATN TPEYTOb-
HHKa Yepe3 JIBe CTOPOHBI U YToJl MEXAY HUMH, (OopMyIia IUIOoIIa I
YeTHIPEXYTObHUKA Yepe3 ero AUArOHAIN | YTOJ MEXKIY HUMH).
PemaTh TpeyroapHUKH.

PemaTh mpakTHdeckue 3aauu, CBOMSAIIAECS K HAXOXKICHHUIO pa3-
JINYHBIX 3JIEMEHTOB TPEYTOJIBHHKA.

[IpeoGpazoBanue no-
no6usa. Merpuueckue
COOTHOIICHUS B
okpyxHoctu (10 1)

[Tonsrie o mpeoOpazoBaHUU
noaoous.

COOTBETCTBEHHBIE 3JIEMEHTBI
MOJOOHBIX (UTYD.

OcBanBaTh NOHSITHE [TPeOOPA30BAHUS TOT00HS.

HccnienoBaTh OTHOLICHHUE JIMHEHHBIX JIEMEHTOB (DUrYp HpH mpe-
00pa3oBaHKU TOOOHSL.

Haxoauts npumeps! mo1o0Hst B OKpY)KaroIe 1eiiCTBUTEIbHOCTH.




Teopema 0 Ipou3BEAECHNUHU OT-
PE3KOB XOpJI, TEOpeMa O Mpo-
U3BEJICHUH OTPE3KOB CEKy-
KX, TEOpEMa O KBajpare Ka-
CaTeIbHOM.

[IpumeHeHME B peLIEHUN Ieo-
METPUUYECKUX 3aJau.

BeIBOAMTH METpHUYECKHE COOTHOIIEHUSI MEXIY OTPe3KaMu XOpi,
CEeKYIIMX M KacaTeNbHBIX C UCIOJIb30BAHUEM BIHCAHHBIX YIJIOB U
MOJO00HBIX TPEYTOIbHUKOB.

Pematp reomerpuueckue 3a1auM M 3a7add U3 peajbHOM JKU3HU C
HCIIOIb30BaHIEM MOTOOHBIX TPEYTOJILHUKOB.

Bexropsr (12 1)

OmnpexeneHne BEKTOPOB, CIIO-
KEHHE U BBIUUTAHHE BEKTO-
POB, YMHOXKE€HHE BEKTOpa Ha
YHCIIO.

dusnueckuii ¥ reoMerpude-
CKHUH CMBICII BEKTOPOB.
Paznoxenue BekTopa 1o AByM
HEKOJUTMHEapHBIM BEKTOPaM.
KoopanHats! BekTOpa.
CkamsipHoe MIpOU3BEICHNE
BEKTOPOB, €ro IpUMEHEHHE
JUISL HaXOXKIEHHS JUIMH U yT-
JIOB.

Pemenne 3amau ¢ momouipro
BEKTOPOB.

[IpumeHeHHe BEKTOPOB JUIS
peuienus 3a1a4 GpU3NKH.

Hcnonp30oBaTh BEKTOpHI KaK HAlpaBICHHBIC OTPE3KH, HCCJIe10-
BaTh TE€OMETpUYECKHi (TepeMerieHne) U (Gu3MUecKuii (cuia)
CMBICITBI BEKTOPOB.

3HaTH ompeaesieHHs] CYMMBl H Pa3HOCTH BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YHUCJIO, UCCJAEI0BATH TCOMETPUUCCKUN U (PH3HICCKUit
CMBICITBI 3TUX OTICPAITH.

PemaTh reoMeTpryecKue 3a/1a4d ¢ UCTIOIH30BAHUEM BEKTOPOB.
PackaaasIiBaTh BEKTOP 1O JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnonap3oBaTh CKaIIpHOE TPOU3BEICHUEC BEKTOPOB, BHIBOTUTH
€ro OCHOBHBIE CBOMCTBA.

Bbruncasite cymmy, pa3HOCTh U CKAISIPHOE IPOU3BEICHUE BEKTO-
POB B KOOpAMHATAX.
IIpuMensiTb  cKaisipHOE
JUIAH U YTIIOB.

MPOM3BENCHNE IS  HAXOXKACHUS

JlexapToBbI KOOpAU-
HAaThI Ha IIIOCKOCTH
(99)

JlekapTOBBl KOOPAWHATHI TO-
YeK Ha MIIOCKOCTH.
VYpaBHeHue nNpsMoil.
YpaBHEHUE OKPY)KHOCTH.
Koopnaunatsl Touek nepeceue-
HUSL OKPY’KHOCTH U NIPSIMOM.
Merton KoopAUHAT MIpU pelie-
HUM TEOMETPHUYECKUX 3a7ad,
MIPAaKTUIECKHX 3a71ad.

OcBanBaTh NMOHSITHE NPSMOYTOJBHON CHCTEMBI KOOPIHHAT, JIe-
KapTOBBIX KOOPIUHAT TOUKH.

BbiBOAUTH ypaBHEHUE NIPSIMON U OKPYXHOCTH. Bb11eJIsITh TOTHBII
KBaJpaT A1 HAaXOXKISHUsS IEHTpa M pajuyca OKPYXKHOCTH IO e
YpaBHEHUIO.

Pemath 3a7aum Ha HaXOXJICHUE TOYEK IIEPECEUCHUS NMPSMBIX U
OKPYXHOCTEH C IIOMOILBIO METO/Ia KOOP/AUHAT.

Hcnoap3oBaTe cBoiicTBa yriaoBoro koddduimenTa mpaMon mpu
pelIeHn! 3a/ad, [Tl OIpeaeTICHHs PACIIONOKEHUS MPSMOIL.
IIpuMeHATH KOOPAWHATHI MIPH PEIICHUN T€OMETPHIECKIX U TpaK-
THUYECKUX 337124, JUTS OCTPOCHMUSI MAaTEMaTHIECKIX MOIENIeH pealrb-
HBIX 33739 («METO/ KOOPIHHATY).

IMosb30BaTHCS 1J1s TOCTPOSHHUS M UCCIIEA0BaHHUH IIM(POBBIMU pe-
cypcamu.

3HAKOMHTBCSI ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

IIpaBusbHBIE MHOTO-
YTOJIbHUKH. J{mrHa
OKPYXHOCTH H TUIO-

majap Kkpyra. Berauc-

JICHUE TUIOMAACH

(89)

[IpaBunbHBIE
HUKH.

Yucno nt. JInrHa OKpy»)HOCTH,
JIyTH OKPYXHOCTH.
Pannannas mepa yrna.
[Inomane kpyra, cekTopa, cer-
MeEHTa.

MHOTOYTOJb-

@opMyIHPOBATHL ONpEIEICHNE MPaBUIFHBIX MHOTOYTOJIBHUKOB,
HAXOHTh UX YJIEMCHTHI.

Mosb30BaThCsl TOHATHEM UIMHBI OKPYXHOCTH, BBEIEHHBIM C TI0-
MOIIbIO IPABWIBHBIX MHOIOYT'OJIbHHKOB, OHpelesiTh YHUCIO T,
JUTHHY IyTH ¥ PaaHHYI0 Mepy yria.

IIpoBoauTh mepexox OT paguaHHOM Mephl yria K rpalycHON u
HA000POT.

OnpenensaTh mwIonaas Kpyra.

BreiBoauTh (hopMyJIBI (B rpasycHOM U paJyiaHHON Mepe) JUIsl JUTHH
JIyT, TUIOIIAJIe CEKTOPOB U CEIMEHTOB.

BeruucasiTe mwiomany GUryp, BKIIOYAIONIUX IEMEHTHl OKPYKHO-
cta (Kkpyra).

HaxoauTh miona iy B 3aga4ax peaabHON XKHU3HU.

JBU>KEHHUS MIIOCKOCTH
(6 9)

[lonaTue 0 ABWXKECHUU TILIOC-
KOCTH.
[TapannensHBIA MEpeHOC, MO-
BOPOT.
[Ipumenenue mnpu peueHuu
3a1ad.

Pa3dupath npuMeps!, HIUTIOCTPUPYIOIINE TOHATHUS IBI)KEHUS.
@DopMyJIHPOBATH ONpE/e/IeHUs MapalIeNIbHOTO MIepeHoca, MOBO-
poTa u oceBoi cuMMeTpuH. BBIBOAUTD HX CBOIICTBA, HAXOAUTH He-
TO/IBH)KHBIC TOUKH.

HaxoauTs EHTPHI M OCH CHMMETPHIA POCTEHIHX QUTYp.
IIpumMeHsATH NapaIeNbHBIN IEPEHOC U CHMMETPHIO TIPH PEIIeHIH
TeOMETPHYECKUX 3a1a4 (pa3ouparb IpUMeEpHI).

Hcnoab3oBaTh A MMOCTPOSHMS M MCCIEIOBAaHUHA IU(POBBIE pe-

CYPCBL.

[ToBTOpenue, 0606-
IIeHHe, CUCTeMaTH3a-
st 3HaHui (7 9)

[ToBTOpEHNE OCHOBHBIX MOHSI-
THH W MeTOloB KypcoB 7-9
KJIaCCOB, 0000IIIEHNE U CUCTE-
MaTHU3anust 3HaHUH.

IIpocreiiiue  reomerpuye-
ckue QUrypsl ¥ UX CBOMCTBA.
W3mepeHne reoMeTpHYecKHX

OnepupoBaTh NOHATHAME: GUTYypa, TOUKA, IPSIMast, yToJ, MHOTO-
YTrOJBHUK, PAaBHOOEIPEHHBIM U PAaBHOCTOPOHHUI TPEYTrOJbHUKH,
IPSIMOYTOJIGHBIA TPEYTOJBbHUK, MEUaHa, OUCCEKTpHCa W BBICOTA
TpEyroJbHUKA, MapalIeIorpaMM, poMO, MPSIMOYTOIBHIK, KBaIpaT,
Tpanemus; OKpyXKHOCTb, KacaTelbHas; paBeHCTBO U nopobue ¢u-
ryp, TPEyroJabHUKOB; 1apajlICIbHOCTD U NEPIECHIUKYISIPHOCTD MIPsi-
MBIX, YOI MEXAY IPSIMBIMU, CUMMETPHUS OTHOCUTEIBHO TOUKU U
TpsIMOif; ATIMHA, PACCTOSIHIE, BEIMUHMHA YTJIa, TUIOIIA b, HEPUMETP.




BenuuuH. TpeyronbHuku. Ila-
pajieNbHBIE M TEPIEHUKY-
JISIPHBIE TIPSIMBIE.
OKpyXHOCTB U KpyT. ['eomer-
pHUYECKHE TTOCTPOSHHS. YTIBI
B OKpYXXHOCTH. Brimcannsre n
OIIMCaHHBIE OKPY>KHOCTH MHO-
royrogbHUKoB. Ilpsimas n
OKPYXHOCTb. YeTbIpEXYToib-
HUKU. BrincanHble n omucaH-
HBIE YEThIPEXYTOJIbHUKH. Teo-
pema [Mudaropa u Hauana Tpu-
roHomeTpun. Pemenne 00-
IMUX TpeyroibHuKoB. Ilpa-
BIWJIbHBIE ~ MHOTOYTOJIbHUKH.
[Ipeo6pazoBaHus IIOCKOCTH.
JBuxenus. Ilomodue. Cum-
metpus. Ilnomans. Beraucie-
Hue miomaznei. Ilnomanu mo-
noOHBIX ¢uryp. JlexapToBbI
KOOPJMHATHl HAa IUIOCKOCTH.
BekToph! Ha MIIOCKOCTH.

Hcnons3oBats popMyiabl: iepuMeTpa U IIIOLIAH MHOTOYTOJIbHU-
KOB, JAJIMHBI OKPY)KHOCTH U IUIOIIAAU Kpyra, 00bEMa MpsiMOyIoJib-
HOTO HapaJuleNienumne sa.

OnepupoBaTh NOHATHUAMU: IPAMOYTOJbHAS CHCTEMa KOOPAUHAT,
BEKTOP; HCMOJAb30BATH 3TU IMOHITHS JJIS IPE/ICTABICHUS TAaHHBIX U
peIleHHUs 3a/1a4, B TOM YUCIIC U3 JPYTHX YUCOHBIX MPEIMETOB.
Pematp 3a1ayu Ha OBTOPEHUE OCHOBHBIX IOHSATUH, WILTIOCTpa-
LUIO CBSI3eH MEXIY pa3IMYHbIMU YacTSIMHU Kypca.

BuiOupats MeToa A7 penieHus 3a1a4u.

PemaTp 3a1a4u U3 MOBCEAHEBHOM JKM3HH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

Enunas koyutekunsi mu¢poBbIX 00pa30BaTeIbHBIX PECYpPCOB http://school-colletion.edu.ru

@esiepalbHBI IEHTP HH(POPMAIIMOHHO-00pa30oBaTelibHBIX pecypcoB | http://fcior.edu.ru

(PLIIOP)

l'azera «MaTeMaTuka

http://mat.1september.ru

Poccuiickas aeKTpoHHas 1KoJIa

https://resh.edu.ru/

VurepaktuBHas paboyast TeTpaab

https://edu.skysmart.ru/

Ludposoii 06pa3oBaTenbHBIN pecype IS KO

https://www.yaklass.ru/

1HOC «Mos mikoay

https://myschool.edu.ru/

Bupeoypoku https://videouroki.net/
1C: ypok https://urok.1c.ru/
Pemry OT'D https://oge.sdamgia.ru/

PenepasibHbI HHCTUTYT NEAArOTHUECKUX U3MEPEHUN

http://fipi.ru/

OTkpeITHIH O0aHK 3agarnii OI'D

https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
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