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IHOACHUTEJIbBHAS 3AIINCKA

I'eomerpuss Kak OJMH M3 OCHOBHBIX DPa3JelOB IIKOJBHOM MAaTEMATHKH, MMEIOIIMKM CBOECH LENbIO
o0ecrneynTh U3y4eHne CBOMCTB U pa3MepoB GUIyp, UX OTHOLICHUH M B3aUMHOE PACIIOIOKEHHE, OITUPACTCs
Ha JIOTMYECKYIO, JI0Ka3aTeIbHYI0 JUHUIO. L[eHHOCTh M3yueHHsl TeOMETpUM Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHMs 3aKJIIOYACTCS B TOM, YTO OOYHYAIOMIMHCS YYUTCS NMPOBOIUTH JOKAa3aTEJbHBIC PACCYKICHHS,
CTPOMUTH JIOTMYECKUE YMO3AKIIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKJIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXKHBIM, IIPOBOJIUTH PACCYKACHUS «OT IPOTUBHOIO», OTJINYATh CBOMCTBA OT NMPHU3HAKOB, ()OPMYIUPOBATH
oOpaTHbIE YTBEPHKICHUS.

Bropoii 1enpio U3ydeHus TEOMETPUN SIBISIETCS MCHOJIb30BAaHUE €€ KaK MHCTPYMEHTa IPU PELICHUU
KaK MaTeMaTUYEeCKHX, TaK U MPAKTUYECKHX 33aay, BCTPEUAIOIIMXCS B peasbHON ku3HH. OOydarouuiics
JOJDKEH HAy4yuTbCs OIPENENIUTh T€OMETPUYECKY0 (Urypy, oOmucaTh CIOBaMHU JaHHBIA YepTéx WU
PUCYHOK, HaWTH IJIOLIAJb 3€MEIbHOIO Y4YacTKa, PacCUUTaThb HEOOXOAUMYIO JIMHY OHNTOBOJIOKOHHOTO
Kabenst wim Tpedyemble pa3Mephl Tapaka Jjsl aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpasi, BEIYMCIUTEIbHAS
JUHUAA B U3ydeHHH TeomeTpuu. [Ipum pemieHun 3amgad MpakTUYECKOrO XapakTepa OOydaroUMiics Y4uTCS
CTPOUTb MaTEMaTHYECKUE MOJEIIN PEaIbHBIX KU3HEHHBIX CUTYallUH, IPOBOJUTH BHIYMCICHUS U OLIEHUBAThH
aIeKBaTHOCTD II0Jy4YEHHOTO PE3yJIbTaTa.

Kpaiine Ba)xHO MOAYEPKUBATH CBSI3U F€OMETPUU C APYTUMHU Y4eOHBIMU MpeIMeTaMHi, MOTUBUPOBATh
UCTIOJIB30BATh OIpPEIECIICHUS] TEOMETPUYECKHX (UTyp | TOHITHH, JEMOHCTPUPOBATh INPHUMEHEHHUE
MOJyYCHHBIX yYMEHUH B (HU3UKE M TEXHHKE. DTH CBS3M Hamboisiee SIPKO BUAHBI B TeMax «BeKTopsi»,
«Tpuronomerpuyeckre cOoTHoIIeHu», «Metoa koopaunat» u «Teopema ITudaropay.

VYuebublii Kypc «l'eoMeTpus» BKIIOYAeT CIEAYIOLIME OCHOBHBIE pa3liesibl  COJEpIKAHUSA:
«['eomerpuueckue ¢Gurypsl U ux CcBOMCTBa», «l3mepeHue reoMeTpuuyecKuX BeIMUUH», «/lekapToBbI
KOOpJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/IBuxkenus miockoctn», «lIpeobpasoBanus nogoous».

Ha uzyuenue yuebHoro kypca «l'eomerpus» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B
Hezento), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC

HauansHnele nouatus reomerpun. Touka, npsiMast, OTpPE30K, Jyd. Yrou. Buas! yrinos. Beprukaibusie n
CMeXxHbIe yribl. buccektpuca yrna. JIomanass, MHOroyronbHUK. [lapamienbHOCTh M NEPIEHANKYIISIPHOCTD
MIPSAMBIX.

Cummerpuunble ¢urypsl. OcHOBHBIE CBoicTBa oceBoil cummerpuu. Ilpumepsl cummeTpun B
OKPYKAOILIEM MUDE.

OcCHOBHbIE TIOCTPOEHHSI C MOMOULIBI0 LHUPKYJAss U JuHeiku. TpeyronpHuk. Boicota, Meauana,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa M MPU3HAKK paBHOOEPEHHOTO TpeyrojbHUKa. [Ipr3Haku paBeHCTBa TPEYTOJbHUKOB.

CBoiicTBa M MNpH3HAKH MapaulesbHBIX MNpsAMbIX. CymMMa yIiIoB TpeyrojpHHKa. BHemHwne yrisl
TPEYrOJIbHUKA.

[IpssmoyronbHbIi TpeyroiabHUK. CBONCTBO MEIMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. lIpu3sHaku paBeHCTBA MHPSAMOYTOJIBHBIX TPEYrOJbHUKOB. [IpSAMOYronbHBIM TpPEYrOJIbHUK C
yriiom B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeOpeMa O
OosplieM yriie U OOJbIIel CTOPOHE TpeyroyibHUKA. [IeprnenauKyssp 1 HaKJIOHHAs.



I'eomeTprueckoe MeCTO TOYEK. buccekTpuca yriia U CEepeIUHHBIN NMEPHEHIUKYIAp K OTPE3KYy Kak
TE€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpYI, XOpJla M JUaMeTp, UX CBONCTBA. B3amMHOE pacronokKeHHE OKPYKHOCTH H
npsmoi. KacarenpHas u cekymas K OKpyXHOCTU. OKpYy)KHOCTb, BIMCaHHas B yroj. BrnucanHas u

OIIMCaHHAasl OKPY>KHOCTHU TPEYTOJIbHUKA.
8 KVIACC

UYersipéxyronpuuku. [lapamienorpaMM, €ro mnpu3Hakd UM cBoWcrBa. YacTHele  cilydau
napajuieorpaMMoB (MPSIMOYTOJILHUK, poMO, KBajpaT), UX MPU3HAKU U CBOWCTBA. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U Npu3Haku. [IpsimoyronpHas Tpanenus.

Meron ynBoenuss wmeauasbl. llenTpaneHas cummerpus. Teopema @aneca u  Teopema o
IIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TpeyroiabHUKA U Tpaneuuu. LleHTp macc TpeyronbHukKa.

[TogoOue TpeyroibHUKOB, KodhduipeHT noaoodus. [IpusHaku mogo0us TpeyroJbHUKOB. [Ipumenenne
o100US TIPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa muomanel reomerpuueckux @uryp. DopMmynbl Ui [JIOLWAAM  TPEYroJIbHUKA,
napajuienorpamma, pom0Oa u tpanenuu. OTHOIIEHUE IO e MOA0OHBIX QUTYP.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJILBHUKOB Ha KJIET4aTOl Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOrO yrja MpsIMOYTOJIbHOIO  TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Bnucanuble U 1EHTpalIbHBIE YIJIbI, YTOJ MEXKIY KacaTelIbHOM U XOpJOM. YTIIBI MEXIYy XOpAaMH U
CeKyIMMHU. BrincanHble U onMcaHHbIE YETHIPEXYTOIbHUKU. B3auMHOE pacrosiokeHue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0miue kacareiabHble K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB or 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. PeneHne npakTu4ecKux 3aaad ¢
HCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Mpou3BEIEHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOIyNb) BEKTOpa, COHAINpABIIEHHBIE BEKTOPBI, MPOTHBOIOJIOXHO HAaIpaBICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMd HaJ BEKTOpaMu. PaznoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CkalsipHOE TPOU3BEIEHNE BEKTOPOB,
IIPUMEHEHHUE ISl HAaXOXACHUS JJIMH U YIJIOB.

JlexkapToBbl KOOpAMHATBl Ha IIJIOCKOCTU. YpPaBHEHMS IpPSAMOM M OKPYKHOCTHM B KOOpJMHATAaX,
[IEPECEYCHUE OKPYKHOCTEN U NPAMBIX. METO KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYrOJABHHUKHW. [[MMHA OKpyXHOCTH. ['pagycHass W paadaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIDKEHHUSI TUIOCKOCTM M BHYTPEHHHE CHUMMETpUM (uryp (s1eMeHTapHble MpPeICTaBICHUS).
[TapamtensHblil iepeHoc. 11oBopor.

IIJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS IIPOTPAMMBI YUYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTrPaMMBbl YIeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTCs:



1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKONM MaTEeMaTHUKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCUHCKUX MAaTE€MaTUKOB M POCCUNCKONM MAaTeMAaTHUYECKOW ILIKOJIBI, K
MCTIOJIB30BAHUIO 3TUX JOCTH)KEHUH B IPYrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIINOJIHEHUIO 00s13aHHOCTEN TpakIaHWHA U peau3aliy ero Mnpas, IpeCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHIA, MPOLEAYP TPAKIAHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JIOCTHKEHUM HAayKH, OCO3HAaHHEM BA)KHOCTU MOPAJIbHO-ITUYECKUX
MIPUHLUIIOB B J€ATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIUTaHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTM€ B PpELICHUM NPAKTHUUECKUX 3aJad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTHU, OCO3HAHMEM Ba)KHOCTU MaTEMaTH4YE€CKOro 00pa30BaHUs Ha MPOTSKEHUU BCEH MKU3HU IS
yCcHemHoi npohecCuoHaIbHOM AEITETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM
U HOCTPOCHHEM HUHAMBUAYAJIbHON TpaeKTOpuu oOpa30BaHMUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M SCTETHYECKOMY BOCHPHUATHIO MATeMaTUYECKUX OOBEKTOB,
3aJ1a4, peleHul, pacCyKJCHUM, YMEHUIO BUIETh MaTEMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAaIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIeHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPHUPOABI U OOIIecTBa, MOHUMAHUEM MaTEeMaTHUYeCKONW HAayKHh Kak
cepbl 4eTOBEYECKON NEeATEIPHOCTH, ATAOB €€ pPa3BUTUS M 3HAYMMOCTU JJIsl Pa3BUTHS LUBUIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU M MaTEeMaTHUYECKOM KyJIbTypOoll Kak CpeACTBOM IIO3HAHUS MHpa,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMH UCCIIE0OBATENbCKOMN JAESTEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHMe, (opMHpPOBaHHMEe KYJbTYPbl 310POBbS H 3MOLHOHAJIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTUYeCKHE 3HAHUS B HHTEpEcax CBOEro 3/I0POBbS, BEACHMS
3I0pOBOTO 00pa3a >ku3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXHUM 3aHATUN M OTIbIXA, PETYIspHAS
¢busnueckas akTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpPU3HAHKMEM CBOETO MpaBa Ha
OLIMOKY U TaKOTO K€ IpaBa Ipyroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCTIUTAHME:

OpHEHTAaIlMel Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HAHMIA AJIsl pEIIeHUs 3a1a4 B 00JIaCTH COXPAHHOCTH
OKpY’Kalolllel Cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB M OI[EHKHA X BO3MOXKHBIX MOCJIEICTBHUI AJI OKpYXKarolen
Cpelibl, 0CO3HAaHUEM TTI00aTbHOI0 XapaKTepa dKOJIOTHYECKUX MPoOsieM U MyTeil UX peleHus;

8) aganTanus K U3MEHAIMMCS YCI0BUAM COLHAIBLHONH M IPUPOAHON cpe/ibl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO ACSITEIbHOCTb, B TOM YHCJIE€ YMEHUE YUHUTHCA Yy APYTHX JIOACH,
pUOOpPETaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHLIUU U3 OIbITa IPYTHX;

HEe00XO0IMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4HCIe (OPMYIUPOBATH HJIEU, MOHSITHS,
TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATH NE(UIIMTHI COOCTBEHHBIX
3HaHUI U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHUE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAaIMIO, BOCHPUHHMATh CTPECCOBYIO CHUTYallMI0 Kak
BBI3OB, TPEOYIONUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS W NEeUCTBHS, (HOPMYyIUPOBATH H
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS



Ba3oBble JJornyeckue aeicTBHA:

BBISIBJIATh M XApPAaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKU MAaTEMaTHUECKUX OOBEKTOB, MOHSITHH,
OTHOLICHUHA MEXIYy IOHATUAMH, (HOPMYIMpPOBATh ONpPENENECHUsI TIOHATHH, YCTaHABIUBATb
CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKALMU, OCHOBaHMA AJsi OOOOLICHHS W CpPaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh,  (OPMYJIHMpOBaTh W  NpPeoOpa3oBBIBaTh  CYKICHHS:  YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHs B (pakTax, JaHHBIX,
HAOJIOACHUAX M YTBEPXKAEHUSAX, IpelylaraTb KPUTEpUU MJI BbIIBIECHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeaTb BBIBOJBl C HUCIOJb30BAaHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh JoKa3aTeIbCTBa MATEMAaTUUECKUX YTBEPXKAECHUH (IPsMbIE U OT IPOTUBHOIO), IPOBOJAUTH
CaMOCTOSITENTPHO ~ HECJIO)KHBIE  JIOKA3aTeNbCTBA  MaTeMaTH4YecKnX  (DakToB,  BBICTPAaWUBATh
apryMEHTaluIoO, TPUBOIUTH TPUMEpPBl W  KOHTPIPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMpATh CIOCOO pemieHust y4eOHOH 3amaud (CpaBHHMBATh HECKOJIBKO BAapHAHTOB PEIICHHS,
BbIOMpPaTh HauboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIJECICHHBIX KPUTEPHUEB).

Ba3oBrle ucciienoBarebLCKue AeiCTBHSA .

UCII0JIb30BATh BOIMPOCHI KaK UCCIICI0BATEIbCKUI MHCTPYMEHT MO3HAHMS, (YOPMYIHPOBATH BOIPOCHI,
(buKcupyroIme MpoTHBOpPEYHe, MPOOJIEMY, CaMOCTOSTEIbHO YCTAHABIMBATH UCKOMOE M JTAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

HOPOBOJUTH TI0 CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY HECJOXHBIN JKCIEPUMEHT, HEOOJbIIOE
UCCJICIOBaHHE TI0 YCTAHOBJCHUIO OCOOCHHOCTCH MAaTeMaTHYeCKOro OO0BEKTa, 3aBUCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSTENILHO  (OPMYJIMpOBaTh OOOOINEHHS ¥ BBIBOABI MO pe3yjibTaTaM IMPOBEAEHHOTO
HaOJIO/ICHNs, UCCIICOBAaHMS, OICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTAaTOB, BHIBOJOB U
0000I1IeHMI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE MpOIECCca, a TaKKe BBIIBHraTh IPEIIOJIIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOJUMBIX I PELICHUsS
3ajauu;

BbIOMpPATh, aHAIN3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATh MH(POPMALHIO PA3TUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

BbIOMpaTh (POpMY MpeACTaBlICHUs MHPOPMALMU U WIIOCTPUPOBATh pellaeMble 3a7jaud CXEeMaMu,
auarpamMmaMu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHMBATh HAJIE&KHOCTh HH(OpPMALMM 1O KPUTEPUSM, MPEAJIOKEHHBIM  yYUTENIeM  WJIHU
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUSA:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUHU C YCIOBUSIMU M LIETISMHU OOIIECHHUS,
SICHO, TOYHO, TPAaMOTHO BBbIpaXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHCbMEHHBIX TEKCTax, 1aBaTh
MOSICHEHMSI 110 XO/1y PELIEHMs 3a/1aul, KOMMEHTHPOBATH MTOJIyYE€HHBIN pE3yJIbTaT;

B X0JIe 00CYXKICHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMbI, peraeMoi
3a/layM, BBICKa3bIBaTh HJEH, HAlleJICHHbIE HAa IMOMCK PEIICHHUS, COMOCTaBISAThH CBOU CYXACHUS C
CYXKACHUSIMH APYTUX YYAaCTHUKOB JUaora, OOHapyKHUBaTh pa3Muue€ W CXOJCTBO MO3UIUI, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;



® T[PEICTaBIATH pE3ylAbTaThl pEHICHUs  3aJayd, OHKCIEPUMEHTA, UCCIEIOBAHMS, MPOEKTA,
CaMOCTOATENILHO BBIOMpaTh (pOpMaT BBICTYIUICHHS ¢ YYETOM 3a1ad MPE3CHTAIMH U OCOOCHHOCTEH
ayJIuTOPHH;

® [IOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAUBUAYATbHON paOOTHI MPU PEIICHUH
y4eOHBIX MAaTEMATHYCCKUX 3a]1a4;

® [pPUHUMATh IIEIb COBMECTHOM JESITCIBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOTHI,
pacmpenenaTbh BUABI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U pe3yJbTaT paboThl, 00001IIaTh
MHEHHS HECKOJIbKUX JIIOICH;

® y4acTBOBATbH B I'PYIIIOBBIX (hopMax paboThl (0OCYXKIACHUS, 0OOMEH MHCHHSIMHU, MO3TOBBIC IITYPMBI U
JPYTHUE), BBIMOJIHATH CBOIO YacTh padOThl MU KOOPAMHUPOBATH CBOU JIEUCTBUS C APYTHMMH WICHAMHU
KOMaHJIbl, OIIEHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMMH MNPOAYKT IO KPHUTEPHUSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranmszaums:
®  CaMOCTOSITENIBHO COCTaBJIAThH IIJIaH, AJITOPUTM pEIleHUs 3a7aun (UM €ro 4acTh), BHIOMpATh cr1ocod
peleHust ¢ y4éTOM HMEIOIIMXCSl PeCYpcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUl ¢ y4éTOM HOBOW MH(pOpMAaLIUU.
CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:
e BJaJeThb CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJIA Ipolecca U pe3ysibTaTa pelleHUs
MaTEeMaTHYCCKOM 3a1a9Hu;
® IIpPEABUIAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PELICHUHU 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAlJICHHBIX OIINOOK, BHIIBICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE PE3yJbTaTa AESTENbHOCTH IOCTABICHHOW LEJIM U YCIOBUSAM, OOBSICHSTD
IPUYMHBl  JOCTUKEHMSI WIM HEAOCTM)KEHHS I€JIM, HaXOJUTh OMMOKY, [aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuncs MoIyquT CIEAYIONUE TPEIMETHBIC PE3YJIbTATHI:

Pacrio3HaBaTh W3y4yeHHblE TeOMeTpHUYEeCKHe (UTYpBl, ONpENeNsTh UX B3aMMHOE pacIlOIOKEHUE,
n300pakaTh TeoMeTpuyeckre (PUrypbl, BHIIOIHATh YEPTEXKU M0 YCIOBHUIO 3aJauu. M3mMepsATh JHUHEHHbIE U
YIJIOBbIE BEIMUMHBL. Pemarh 3a1auu Ha BHIYMCIECHUE JITMH OTPE3KOB U BEJIMYHMH YTJIOB.

Jlenate rpyOyro OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYWH MPEIMETOB B PEAIbHOMN JKU3HU, pa3MEpOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPS/IKY BEJIMYUHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonb30BaThcs MNpU3HAKaMU paBEHCTBA TPEYTrOJbHUKOB, HCIOJB30BaTh MpPU3HAKW U CBOICTBa
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a]1a4.

IIpoBOANTH JTOTUYECKUE PACCYKACHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsi TpU3HAKAMU pPaBEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJbHUKA, B PEIICHUU T€OMETPUYECKUX 3a/1ad.

Onpenenste MapajuiebHOCTh MPSMBIX C MOMOUIBIO YIJIOB, KOTOpble O0pa3yeT ¢ HUMH CEKYyIIas.
Onpenenars MapajsieNbHOCTh NPSMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSIHMM OT TOYEK OAHOM NIPSAMOM 10
TOYEK APYrOU MPSMOM.

Pemars 3a1aun Ha kieTyaToit Oymare.

[IpoBOANTH BBHIYMCICHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B T€OMETPUUYECKUX
3aJla4yax C UCIOJb30BAHUEM CYMMBI YIVIOB TpPEYTOJIBHUKOB M MHOTIOYTOJIBHUKOB, CBOMCTB YIJIOB,



00pa30BaHHBIX MPU MEpeceUeHNH ABYX MapalieIbHbIX MPSIMbBIX ceKkylieil. Pemars npaktuueckue 3agauu Ha
HAaxO0KJICHUE YTJIOB.

Bnanerh MOHATHEM T'E€OMETPUYECKOTO MECTa TOYEeK. YMEThb OIpelessiTh OUCCEKTpUCY Yria u
CEpEIMHHBIN NEPIIEHIUKYJIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK.

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAMETPA OKPYKHOCTH, MOJIb30BaATHCA
UX CBOMCTBaMHU. Y METh IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4.

Bnagers moHATHEM ONMCAHHOM OKOJO TPEYroJIbHMKa OKPYXKHOCTH, YMETh HaXOAWThb €€ LEHTP.
[Tonp30BaTbes pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MIEPECEKArOTCs B OJJHON TOUYKE, U O
TOM, YTO CEPEIUHHbIEC NEPIECHANKYIISPHI K CTOPOHAM TPEYTOJIbHUKA [TEPECEKAIOTCS B OJTHOM TOUKE.

Bragete moHsiTHEM KacaTelbHOW K OKPYXXHOCTH, IOJb30BATHCS TEOPEMOM O MEPHEHIAUKYIISIPHOCTU
KacaTelbHOU U pajguyca, IpOBEAEHHOIO K TOUKE KacaHUs.

[lonp30BaTbcsd MPOCTEWIIMMH TE€OMETPUYECKMMHU HEPABEHCTBAMM, IIOHMMAaThb HMX IPAKTUYECKUI
CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U IUHEHKH.

K koniy o0yuenus B 8 kjiacce 00y4JaroImuics MOIyduT CIACIYIOIUE IPEIMETHBIE Pe3yIbTaThI:

PacniozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, OJIb30BAaThCS MX CBONCTBAMU
IIPU PELICHUH FEOMETPUUYECKHX 3a/1au.

[IpuMeHsTh CBOMCTBA TOYKU MIEPECEUCHHSI METUAH TPEYroJibHUKA (IIEHTpa Macc) B PEIICHUH 3a/1au.

Bnagers moHsTHEM cpeAHEW JIMHMM TPEYroJbHUKA M TpameluH, NPUMEHATh WX CBOWCTBA IIpH
peuieHun reomerpuueckux 3anad. [lomws3oBarbes Teopemor dasieca U TEOPEMOW O NMPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JUIsl pELIEHUs IPAKTUUECKUX 3a/1a4.

[TpuMeHsITh MPU3HAKY [TO100US TPEYTOJIHLHIUKOB B PEICHUH T€OMETPHUUECKHX 3a7ay.

[Tonw3oBatbest Teopemoit [Iudaropa nmst pemieHus TeOMETPUIECKUX U TTPaKTUUYeCKux 3anad. CTpoUTh
MaTEeMaTHYeCKyl0 MOJENIb B IPAKTHMUECKHUX 3aJadyax, CaMOCTOSITEJIbHO JejaThb 4YepTEX M HaXOAWUTh
COOTBETCTBYIOIIUE JIJTUHBI.

Bragets noHATUSIMU CHMHYCA, KOCHHYCAa M TaHI€HCA OCTPOTO YIJIa MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.
[Tosnb30BaThbCs STUMU MOHATUSAMU AJIS1 PELLIEHUS IPAKTUYECKUX 3a/a4.

Boruncnsate (pa3nuyHbIMU cIIOCOOaMM) MJIONIAAb TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJNbHBIX (UTYp
(monp3ysich, Ie HEOOXOIUMO, KalbKyliaTopoMm). IIpuMeHATh NOJydYeHHbIE yMEHHUS B INPAKTHYECKUX
3a/a4ax.

Bnaners NoHATUSAMU BOUCAHHOTO U LEHTPAIBHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yriax MeXJy XOpAaMHu (CeKYLUIMMH) U YIiie MeXAy KacaTeJlbHOM U XOpJoW MpU pEelIeHUH T€OMETPUUYECKUX
3az1ad.

Bnagers NOHATHEM  ONMCAHHOTO  YETBHIPEXYTOJIBHMKA, IPUMEHATH CBOWCTBA  ONHMCAHHOIO
YeThIPEXYTOJIbHUKA [TPH PEIICHUH 3a]1a4.

[IpuMeHsTHh MMOJIyYeHHbIE 3HAHWSA Ha IPAKTUKE — CTPOUTh MaTeMaTH4eCcKHe MOJETH JUIsl 3a1ad
peaabHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLINE BEIUMCIICHUS C TPUMEHEHUEM MOJ00Ms U TPUTOHOMETPUHU
(mosB3ysCh, I'7ie HEOOXOIUMO, KAIBKYISATOPOM).

K xonIty 00yuenus B 9 kijacce 00yJaromuics MoayduT CICYIONNE TPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLIMU OCTPBIX YIJIOB, HAXOAUTh C HUX IOMOIIBIO pa3INyYHbIE
3JIEMEHTHI NPSAMOYTOJIBHOTO TPEYrojbHUKA («pelIeHrne MPsIMOYToJbHBIX TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIBIO KaJBbKYJISATOPA) TMHBI U YIIIBI JUI HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBaTbes QopmyiaamMu TpPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIAECTBOM JUIS
HAXO0XICHUS COOTHOILIEHUHN MEXy TPUTOHOMETPHUUYECKUMH BETUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB JUISI HAaxOXKICHMSI pPa3jIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («pelIeHue TPEYTOIbHUKOBY), IPUMEHATh UX MPHU PEIIEHUN FeOMETPUUECKUX 3a/1ay.

Brnagets monsTHAMEH mpeoOpa3oBaHUS TMOAOOHMS, COOTBETCTBEHHBIX ASJIEMEHTOB MOJOOHBIX (HUTYP.
[Tonb30BaTbes cBOMCTBaAMH MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JAJIMHBI U HAXOAUTH YIJIbI Y



nono6ubIx Guryp. [IpumeHsTh cBOMCTBa MOAOOUS B MPAKTUYECKUX 33JadaxX. YMETh MPUBOJIUTH MPUMEPHI
MOAOOHBIX (PUTYP B OKpYKAIOIIEM MHUPE.

[Tonp30BaThbes TeOpeMaMu O MPOU3BENICHUH OTPE3KOB XOpPJ, O MPOU3BEACHUU OTPE3KOB CEKYLIHX, O
KBaJpare KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMU, MOHUMATh UX T€OMETPUYECKUIl U (PU3UYECKUN CMBICI, MPUMEHATh UX B
pElIeHNN TeOMEeTpUYECKUX M (pu3nueckux 3agad. [IpuMeHsTh cKalIpHOE MPOU3BEACHHUE BEKTOPOB IS
HaxXOXIACHUA IJIUMH U YIJIOB.

[Tonp30BaTbcs METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €r0 B PEUICHUH I'€OMETPUYECKUX U
MPAKTUYECKHX 3aj1au.

Brnagers noHATUSMH NPaBUILHOTO MHOTOYTOJIBHUKA, UTMHBI OKPYKHOCTH, JUTUHBI IYTH OKPY>KHOCTH
u paI[HaHHOfI MCpPbI yIja, YMCTb BBIYUCIIATH IUIOIIAAbL Kpyra U €ro JacTel. HpI/IMeHHTL MMOJTYYCHHBIC
YMEHUS B IPAKTUYECKUX 3a0a4ax.

Haxomuth ocu (MU LEHTPHI) CUMMETPUU (QUTYp, IPUMEHSTh ABM)KEHUS IUIOCKOCTU B MPOCTEHIINX
cllydasx.

[IpuMeHsATh TONyYEHHBbIE 3HAHHMS HAa MPAKTUKE — CTPOUTh MAaTEeMAaTHYECKUE MOJCTH s 3a/1adu
peaJIBHOﬁ KHU3HU W IMPOBOAHUTH COOTBCTCTBYIOIIMEC BbBIYUCIICHHUA C IMPHUMCHCHUCM HOI[O6I/I$I nu
TPUTOHOMETPUYECKUX (QYHKIIHH (IIOJIB3YACh, TNIe HEOOXO0IUMO, KaJbKyIITOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
n .
1 i ot Woweponns eomerpmen | 14 BuGmionexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE IPAMBIE, CYMMa yTJIOB bubmuorexa [JOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
OxpyKHOCTb U KpyrT. [ 'eomeTpuueckue bubnmnorexka HOK
4 14 1
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bubnuoreka [IOK
5 IT i 4 1
OBTOpeHHE, 0000MEHKE SHanMif https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
8 KUIACC
Konu4yecTBo yacoB DJICKTPOHHBIE
HaumenoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne ni/m P Kourpoabuble IIpakTnyeckue (upp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6nuoreka [IOK
1 4 & 12 1
CTRIPEXYTOILHIH https://m.edsoo.ru/7f417e18
T o
eopema daneca u Teopema o BuGmorexa LIOK
2 MIPONOPIMOHATIBHBIX OTPe3Kax, NOJOOHbIE 15 1

TPEYTOJIbHUKU

https://m.edsoo.ru/7f417e18




IImomans. Haxoxnenue miomanei

but6mmoreka [IOK

3 TPEYroJIbHUKOB U MHOTOYTOJIbHBIX (DHUTYP. 14 1 https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX puryp
4 Teopema [Iudaropa n Hayana 10 1 bubmmoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrIubl B OKpyKHOCTU. Brincanusie u
5 OMHUCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnmoreka [JOK
Kacarenpnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEMN
. bubmuorexa [JOK
6 HosToperne, 0bobmenne snanmii 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
9 KUIACC
KounuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne ni/m Kourpoabnbie IIpakTHyeckue
NMpPoOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
L Bexroper 12 1 https://m.edsoo.ru/7f41al2c
2. JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
3. Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. PelieHue TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
[IpaBubHBIE MHOTOYTOJILHUKH. [{mnHa
4. Olfpy)KHOCTI/I u HJ‘IOHIy;Ib Kpyra. g 8 bubamorexa IOK
g https://m.edsoo.ru/7f41al2c
Briancnenune miomanei
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bub6nuorexa [IOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
6. JIBY>KEHUS TUIOCKOCTH 6 bubmuorexa [JOK
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[ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUs

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOT'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

['eomeTpus

6.1

6.2

6.3
6.4

Pacrnio3HaBaTh M3y4yeHHBbIE T€OMETpPUUECKUE (DUTYDPBI, ONPEAEIATh UX B3aUMHOE
pacrioyio’keHue, n300pakaTh reoOMeTpUudecKre (GUTypbl, BBITOTHATH YEPTEKH 110
YCIIOBUIO 3a/iayd. M3MepATh JMHEHbIE U YIVIOBBIC BEJIWYUHBL. Pemars 3amaun
Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEIMYMH YIJIOB

Jenatb rpyOyro OLIEHKY JTUHEHHBIX U YTJIOBBIX BEJIHMUYMH MPEJAMETOB B peallbHOU
JKU3HU, pa3MepOB MPUPOAHBIX 0O0BEKTOB. Pa3nmnuaTh pa3smepsl 3TUX OOBEKTOB
10 TIOPSZIKY BETUYMHBI

Ctpouth 4epTeKHu K reOMETPUUECKHUM 3a/1a4am

ITonp30BaThCs IMpU3HaKaMH PaBCHCTBA TPCYTrOJIbHUKOB, HCIIOJIB30BaTh
IMIPHU3HAKH U CBOMCTBa paBH06e,I[peHHBIX TPEYTrOJIbHUKOB IIPpHU PCHICHUHU 3aa4

6.5

[IpoBOAUTH IJIOTUYECKUE PACCYXKIEHUS C HCIIOJIb30BAHUEM TI'€OMETPHUYECKHUX
TeopeM

6.6

Ilonp30BaTbCcsi NpHU3HAKAMHU PABEHCTBA IPSAMOYIOJIBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM  MEAMAaHbl, IMPOBECAEHHON K THUIOTEHY3€ MPSIMOYTOJIbBHOIO
TPEYTOJbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4

6.7

OnpenensaTh NapauieaIbHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pasyeT ¢
HUMHU cekymas. OnpenensaTs napaieIbHOCTh MPSIMBIX C MTOMOIIBIO PaBEHCTBA
paccTOSTHUM OT TOYEK OJTHOM MPSMOM IO TOUEK IPYroi mpsaMoin

6.8

Penrate 3amaun Ha KiaeT4aTOM 6YM3.F€

6.9

HpOBOI[I/ITB BBIYMCJIICHUA U HAXOOUTH YHCJIOBBIC U 6YKBCHHBIG 3HA4YCHUSA YIJIOB
B r€COMCTPUYCCKUX 3aJladax C UCIIOJIL30BAHUEM CYMMBI YIJIOB TPCYTOJIbHUKOB U
MHOTI'OYT'OJIbHHUKOB, CBOICTB YIJIOB, O6paBOBaHHHX IIpu MNepeCCUCHUN J[IBYX
napauiCJIbHbIX  HIPAMBIX ceKymeﬁ. Pemate MMPAKTUYCCKUC 3aJa4u Ha
HaXOXKXIACHUC YIJIOB

6.10

Biagete MNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEAeiaTh
OHCCEeKTpUCy yria W CEpPeIMHHBI MEpPHeHIUKYIIp K OTPe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

6.12

DopMynMpOBaTh ONpPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JHAMETpa
OKPY>KHOCTH, II0JIb30BAThCS UX CBOMCTBAMH. YMETh IIPUMEHATH 3TH CBOMCTBA
IIPU PELICHNH 3a/1a4

BrmaneTte NOHATMEM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ neHtp. Ilonb3oBaThes pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB
TPEYrOJIbHUKA IEPEeCEeKaroTcsd B OJHOW TOYKE, M O TOM, YTO CEpPEIVNHHBIE
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUYKE

6.13

6.14

Bnanerr moHsATHEM KacaTeabHOW K OKPYKHOCTH, IOJIb30BAaTHCS TEOPEMOM O
MEPIECHANKYJISIPHOCTH KacaTeIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs
[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, IOHUMATh UX
MPAKTUYECKUN CMBICI

6.15

IIpoBOaNUTE OCHOBHBIE TEOMETPUUYECKHUE IMOCTPOECHHUS C MOMOIUBK LUPKYIS U
JIMHENKHA




8 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

6

['eomeTpus

6.1

Pacno3HaBaTh OCHOBHBIE BHUbI t-IeTI:IpéX}’l“OJII:HI/IKOB, nX 5JICMCHTHI, I10JIb30BAaThHCA
HX CBOHCTBaMH IIpU pCHICHUH I'COMETPHUICCKUX 3aaa4d

6.2

6.3

[TprMeHsTh CBOWCTBA TOUKH IEPECEUCHUsI MENaH TPEyrojJbHUKA (LIEHTpa Macc) B
pELICHUH 337124

BJIaI[eTB IIOHATHUCM cpenHeﬁ JIMHUW TPCYTrOJIbHUKA W TpalnCuuu, NPUMCHATL HUX
CBOMCTBaA IIpu pEIICHUHU I'COMETPHUICCKUX 3aay. ITons30BaThCA TCOpeMOfI daneca
u TeopeMoﬁ 0 MpOINOPHHUOHAIBHBIX OTPE3KaX, MPUMCHATbL HUX IJId PCHICHUSA
IMPAKTUYCCKUX 3aav

6.4

6.5

6.6

[IpyuMeHsTh NpPU3HAKU MMOAO0OMS TPEYrOJbHUKOB B PELICHMH T€OMETPUYECKUX
3a/1a4

[Tonb3oBatbest  Teopemoii  Iludaropa s pemieHWS TI'e€OMETPUYCCKHX H
npakTUYecKkux 3aaad. CTpouTh MAaTEMATHYECKYH) MOJENIb B MPaKTUYECKHX
3a7ja4ax, CaMOCTOSITENBHO AENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JITUHBI

Bimagere HOHATHAMM — CHHYCAa, KOCHMHYyCa M TaHI€HCa OCTpOro  yria
IIPSIMOYTOJIBHOTO TPEyrojbHUKaA. 110J1630BaThCSA 3TUMHU NMOHATHUAMM JJIA pPELICHUS
[IPAaKTUYECKUX 3a/1a4

6.7

Bbruucnate (pa3nuyHbIMM  CIIOCOOAMH) IJIOLIAAb TPEYroJbHUKA W IUIOLIAAU
MHOTOYTONBHBIX ~ (uryp (moiw3ysch, TJe HEOOXOJUMO, KaJIbKYJISITOPOM).
IIpuMeHATH OIy4YEHHBIC YMEHHS B IPAKTUYECKUX 3aa4ax

6.8

BiiageTs NOHATUSAMU BIIMCAHHOT'O U LICHTPAIBHOIO yIjla, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaXx, yrjax MexAy XopJaMu (CeKyUMMH) U yIJIe MEexXAay
KacaTeJIbHOU U XOPAOU IIPU PELICHUH NeOMETPUUECKHUX 3a1a4

6.9

6.10

9 KJIACC

BJ'IaI[eTL INOHATHUCM OIIMCAHHOI'O LIeTI;IpéX}/TO.]'H)HI/IKa, MNPUMCHATDH CBOMCTBa
OITMCAHHOTI'O quBIpéXYFOHBHHKa IIpU pCUICHUH 3aaa4

[IpumeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKHe
MOJIEJH IS 3a7ja4 PEAJIbHOM JKU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNpPUMEHEHUEM TMOAOOMS M TPUTOHOMETpUU (MONB3YSCh, IZle HEOO0XOIUMO,
KaJIbKYJISITOPOM)

Kon
MpoBepPsaAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOJIUTHh C MX MOMOILBIO
pa3nyHbIe AIIEMEHTBI MPSIMOYTOJIBHOTO TPEyroJIbHUKa («pemenue
NPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTe (¢ MOMOIIBIO KaJlbKyJIATOpA)
JUIMHBI U YTJIbI JU1 HETaOJMMYHBIX 3HAUYEHU N

ITonw30BaThCA (bOpMy.]'IaMI/I NpUBCACHHA W OCHOBHBIM TPUTOHOMCTPUYCCKHUM
TOXACCTBOM [JIs1 HaXOXIACHUA COOTHOILLICHUM MCKAY TPHUTOHOMETPUYCCKUMU
BCIIMYNHaAMU

Hcmons30BaTh TEOPEMBI CHMHYCOB M KOCHUHYCOB [JIA HAXOXIACHUA PaA3TIUYHBIX

9JICMCHTOB TpPCYTOJIbHUKA («pemeHI/Ie TpeyFOHLHI/IKOB»), MNPpUMCHATL HUX IIPU
PCIICHUN TCOMCTPUICCKHUX 3a1aY



6.4

Bragers moHsATHAMH TpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nogo0HbIX ¢uryp. ITomp3oBaTbcst CBOWCTBAMM MOAOOHS MPOM3BOJIBHBIX (QHUTYD,
YMETh BBIYHMCIATH JUIMHBI M HAXOMUTh YIJIBI Y MONOOHBIX ¢uryp. IIpumeHsTs
CBOWCTBA TOJOOMS B TNPAKTUYECKUX 3a/Jadyax. YMETb NPUBOJIUTH INPUMEPHI
MoA00HBIX (PUTYp B OKpYKAIOLIEM MUPE

6.5

6.6

[Tosp30BaTbesd TeOpEMaMH O INPOU3BENCHUM OTPE3KOB XOpHA, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeabHOU

[Tonp3oBaTbCss BEKTOPAMHU, TIOHUMATh UX T€OMETPUUECKUI U (PU3UUECKUIl CMBICI,
NPUMEHSTh MX B PEIICHHH T€OMETPUYECKUX U (U3MYecKux 3anay. [IpumeHsaTs
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB MUl HAXO0XKICHHS JIUH U YIJIOB

6.7

6.8

6.9

[Tosp30BaTbCcs METONOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
r€OMETPUYECKUX U NTPAKTUUYECKUX 3a/1a4

Buitagers NOHATHAMU NIPABUIILHOIO MHOTOYI'OJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI
YT OKPYKHOCTH ¥ PaJMaHHON MEpBI yIJIa, YMETh BBIUYUCIIATH IJIOIAAb Kpyra U
ero yacrtei. [IpuMeHsaTh n0JIy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax

Haxoaute ocu uiau EeHTPbl CHMMETPUN (DUTYD, IPUMEHSTh IBMKEHHS TUIOCKOCTH
B IIPOCTEHINHNX CIIydasx

6.10

[IpuMeHATh TOJyYEHHbIE 3HAHWS HA IPAKTUKE — CTPOMTHh MAaTeMaTHYECKHE
MOJIENN JIJIS 33/1a4 pealIbHOW KHU3HH U IPOBOIUTH COOTBETCTBYIOIINE BBIYMCICHHS
C NPUMEHEHHEM MOJ00MsS M TPUTOHOMETPHYECKUX (QYHKIMH (HONB3YsCh, I/Ie
HE00X0IUMO, KaJIbKYJIATOPOM)

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus

HauanpHele nonsTus reomerpun. Touka, mpsiMas, OTpe3OK, Jyd. Yros. Buael yrios.

6.1 BeprukansHple M cMmexHbIE yriabl. buccekrpuca yria. JIomMaHas, MHOTIOYTOJbHUK.
[TapamienpHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX

6.2 Cummerpuunble  ¢gurypsl. OCHOBHBIE CBOMCTBa oOceBOW cuMMeTpuu. Ilpumepsr
CUMMETPHUH B OKPYKAIOIIEM MUPE

6.3 OcCHOBHBIE MOCTPOEHUS C IMOMOIIBI0 LUPKYIS M JuHeiku. TpeyronbHuk. BeicoTa,
Me/inaHa, OMCCEeKTpUCa, UX CBOMCTBA

6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa

6.5 CpoiicTBa U TpHU3HAKU pPaBHOOEIPEHHOIrO TpeyronbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CBolicTBa U NPU3HAKY NapauIeabHbIX NpsAMBIX. CymMMa yriaoB TpeyroibHHUKa. BHentHue
YTJIbI TPEYTOJIbHUKA
[IpssMOyroNbHBIA TpEeyroJbHUK. CBONCTBO MEIMAaHBbI MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,

6.7 pOBEAEHHONW K runoreHy3e. IIpusHakyu paBeHCTBAa NPSIMOYTOJIBHBIX TPEYTOJIBHHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yIiioM B 30°
HepaBeHcTBa B Te€OMETpHMH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE

6.8 JOMaHO#, TeopeMa o OonblieM yriie W OOJbIICH CTOPOHE TPEYroJIbHUKA.
[lepneHauKyIIsip ¥ HAaKJIIOHHAsS

6.9 I'eomeTpuyeckoe MecTo TOYeK. buccekTpuca yria W CEepelWHHBIA MEPIEHIUKYISAp K
OTPE3KY KaK NreOMETPUYECKUE MECTa TOUEK

6.10 OkpyXHOCTb M KpYI, XOopAa M JuaMeTp, UX cBolcTBa. B3aumHoe pacnonoxeHue
OKpYXHOCTH M npsiMoil. KacarenpHas u cekyasi K OKpy>KHOCTH

6.11 OKpy’KHOCTb, BIUCAaHHAs B yrojl. BrimcanHas 1 onycaHHas OKPYKHOCTH TPEyroJIbHUKa



8 KJIACC

Kona IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
6.1 Yersipéxyronbauku. [lapanenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyTrOIBHUK, POMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA
6.3 Tpaneuus, paBHoOOKast Tparnemus, e€ CBONCTBA U nMpu3HaKku. [IpsmMoyroapHast Tpanemnus
6.4 Meron ynBoenusi meauansl. LlenTpansHas cummerpus. Teopema @aneca u teopema o
IIPONOPLMOHAIIBHBIX OTPE3KaAX
6.5 CpenHue TMHUU TpEYroibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHUKa
6.6 [TogoOue TpeyrosbHUKOB, Ko duimeHnT mogodust. [IpuzHaku mogo0us TPEyroJIbHIUKOB.
[TpumeneHne nog00us PH PEIICHUH MPAKTUYECKUX 3a/1a4
6.7 dopmyiibl 115 IUIOLIAAN TPEYroJdbHHUKA, apajyiesIorpaMMa, poMOa U Tpanenuu
6.8 CroiictBa miomaneii reomerpudeckux Quryp. OTHoOIIEHHE TIUIOMAACH MOJI00HBIX
uryp
6.9 Boruncnenue miomaaei TpeyroabHUKOB 1 MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsl [Tudaropa mpu pemeHuH MPaKTHYECKUX
3ajau
CuHyc, KOCHHYC, TaHT€HC OCTPOIO yrjia IpsSMOYIOJILHOTO TpeyrojbHHKa. OCHOBHOE
6.11 TPUTOHOMETPHUYECKOE TOXAECTBO. TpuroHomerpudeckue Gynkmuu yriaos B 30°, 45° u
60°
6.12 BrucanHnble ¥ EHTpAJIBHBIE YIJIbl, YITOJ MEXKIY KacaTeIbHON M XOPAOW. YTJbl MEXKIY
XOpJlaMH U CEeKYLUIUMHU
6.13 BrircanHble U onrcaHHbIE YETHIPEXYTONbHUKU
6.14 B3aumHoe pacnonoxenue nByX OkpyxkHocTel. Kacanue okpyxHocTeil. OOmue
KacaTelbHbIE K JBYM OKPYXHOCTSM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TaHreic yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOKeCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemenune TpeyronpHukoB. TeopemMa KOCHMHYCOB W Teopema CHUHYcOB. Pemnienue
MPAKTHYECKHX 3aJau C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue momxodwus. [1og00me COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 mpousBeneHUN OTPE3KOB XOPJI, TEOPEMBI O NPOU3BENCHAN OTPESKOB CEKYIINX,
TEeopeMa O KBaJlpaTe KacaTeJIbHOU
Bekrop, miMHa (MOAyNb) BEKTOpPA, COHAIPABICHHBIE BEKTOPBI, MPOTHUBOMOIOXKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HaJ
BEKTOpaMH. Pa3nojkeHne BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunats! Bektopa. CkaysipHOE POU3BEACHUE BEKTOPOB, IPUMEHEHHE ISl HAXOXKICHUS
JUIMH U YTJIOB
JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. YPaBHEHHA NpPSIMOH M OKPYXHOCTH B
6.7 KOOpJIMHATaX, IepeceYeHne OKPYKHOCTeH U TMpsMbIX. MeToa KOOpIMHAT U  €ro
IIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlninHa okpyxkHOcTH. ['pamycHass W panMaHHas Mepa yrja, BBIUMCICHHE MJIUH JyT

OKPYKHOCTEN




6.10 [Tnomans kpyra, ceKTopa, CerMEHTa

6.11 JIBMOKEHUS IIJIOCKOCTU U BHYTPEHHHE CUMMETPUU QUryp (3JIeMEHTapHbIE IPECTABICHHUSA).
' [TapamtensHb1 nepenoc. IloBopor

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI OCHOBHOTI'O OBIIIETO

OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMUs HA OCHOBeE
e1rocC

YMeHue onepupoBaTh INOHATHAMM: MHOXECTBO, ITOJAMHOXECTBO, OIEpalUd Haj
MHOXKECTBaMH; YMEHHE OIEPHpOBATh MOHATHSAMU: Tpad, CBA3HBIM rpad, IepeBo,
LUKJ, IPUMEHATh MX IPU PELIEHUH 3a/ady; YMEHHUE MCII0Jb30BaTh Ipaduyeckoe
IIPE/ICTABJIEHUE MHOYKECTB ISl ONMCAHMSI PEAbHBIX MPOLECCOB M SIBJIECHUH, IPU
peLIeHNH 3aJa4 U3 APYTUX Y4eOHbIX IPEIMETOB

YMeHue OIEpUPOBATH MOHSTUSMU: OIpeIETICHUE, aKcHoMa, TeopeMma,
JIOKA3aTeNIbCTBO; YMEHUE pPACNO3HABaTh HWCTHUHHBIE M JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTH TPUMEPHl M KOHTPHPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHUSA
BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATYPATbHOE YUCIIO0, TPOCTOE U COCTABHOE YMUCIIO,
JEIMMOCTh HAaTypaJbHbIX YUCEN, TPU3HAKHU JEIMMOCTH, 1IEJI0€ YUCI0, MOAYJb YKCIa,
O6I)IKHOBGHHa$I I[p06l) n JeciaTu4dHasa IIpO6I), CTaHHapTHBIfI BU]J YKCJia, pallOHAJIBHOC
YHCII0, HppalOHAIBHOE YHCIO, apu(METUYeCKUH KBaJApPAaTHBIA KOpPEHb; YMEHHE
BBIIIOJIHATH I[ef/'ICTBI/I?[ C yncjiaMu, CpaBHUBAThb U YIIOPAJAOYHBATH YUCJIIA, IPCACTABIATH
YUCJIa HAa KOOPJIMHATHOM MPSIMOM, OKPYIJISATh YMCIIA; YMEHUE JeNaTh NPUKUIKY M
OLIEHKY pe3yJIbTaTa BEIYMCICHUM

YMeHue onepupoBaTh MOHATUSMU: CTEIIEHB C IEIBIM TOKa3aTesieM, apuMETHICCKHIA
KBaJIpaTHBI KOPEHb, MHOTOUJIEH, alnredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HATypaJlbHOW CTENeHU OOJbIle €IWHUIIBI; YMEHUE BBINOIHATH PACUETHI IO
dbopmynam, mnpeoOpa3oBaHHs LENBIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUUH H
BBIPOKECHHUIN C KOPHSMH, PA3JI0KEHUE MHOTOWIEHAa Ha MHOXXHUTEIHU, B TOM YHCIE C
UCIOJIb30BaHHEM (OPMYIT Pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBI H PA3HOCTH

YMeHHe onepupoBaTh IMOHATHUAMM: YHCIOBOE PAaBEHCTBO, YpPAaBHEHUE C OJHOMN
[IEPEMEHHOM, YUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHE pellaTh
JUHEIHbIE U KBaJpaTHbIE YpaBHEHMs, APOOHO-pallMOHAJIbHBIE YpaBHEHUS C OJHOU
[IEPEMEHHOMN, CUCTEMBI JIBYX JIMHEWHBIX YPAaBHCHUH, JIMHEHWHbIC HEPABEHCTBA U HX
CUCTEMBI, KBaJ[paTHbIe U JPOOHO-PALIMOHAIbHBIE HEPABEHCTBA C OAHON MEPEMEHHOM,
B TOM YHUCJE IPU PELICHUU 3a4a4 U3 JPYrUX IPEAMETOB M IPAKTUYECKUX 3a7ad;
YMEHHE HCHOJb30BaTh KOOPAMHATHYIO NPSIMYK0 M KOOPAMHATHYIO IUIOCKOCTH JUIS
1300pakeHusl pellieHN ypaBHEHUH, HEpaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU (QYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MTPOMEXKYTKH BO3PACTaHMS, YObIBAaHHS, HANOOJIbIIIEE
U HauMeHblllee 3HAueHUs (YHKIMHM;, yMEHHE OINEepHpOBATH IOHATUAMU: IpsMast
MPOIMOPLMOHAIBHOCTh, JIMHEHHass (QYHKIUS, KBagpatuyHas ¢QyHKOus, oOpaTHas
MPONOPIMOHATIBHOCTD, Mapadoia, runepbona; yMeHue CTpOUTh rpaduku (QyHKIUi,
WCTIOJIH30BaTh TPAdUKH /IS ONPENIEIICHUs] CBOWCTB MPOIIECCOB M 3aBHCUMOCTEH, IS
pelieHust 3agad M3 JPYrux YyueOHbIX TNPEAMETOB W peallbHOW >KU3HU; YMEHHUE
BBIpa)XaTh (OPMYITaAMHU 3aBUCIMOCTH MEX/y BETHUNHAMHA

YMeHune omnepupoBaTh TOHATHUSIMH: TOCIEIOBATEIBLHOCTh, apuMeTHdYecKas |
reOMeTpUYECKast MPOTPECCUU; yMEHUE HCII0JIb30BATh CBOMCTBa
MOCJIeI0BATEILHOCTEHN, (POPMYIIBI CYMMBI U OOIIEro YieHa MpH PEIICHUH 3a/1a4d, B TOM




quclie 3aj]a4 U3 JPYruxX y4eOHbIX MIPEIMETOB U peaIbHOM KU3HU

YMeHnue pemiath 3a/1a4dl pa3HbIX TUIOB (B TOM YHCIIE€ Ha MPOIEHTHI, AOJIM U YacTH,
JBIDKEHUE, paboTy, [IEHY TOBApOB U CTOUMOCTH IMOKYIIOK U YCIIYT, HAJIOTH, 33Ja4d U3
o0jacTd ympaBi€HHUsS JUYHBIMH W CEMEWHbIMH (PUHAHCAMHU); YMEHHE COCTaBIIATH
BBIPAKEHUS, YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 33JauH, UCCIEA0BAThH
MOJIyY€HHOE pEeIlleHre U OLIEHUBATh MPaBIONOJ00HOCTh MOJyYEHHBIX Pe3yIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (QUTYpa, TOUYKA, OTPE3OK, MpsimMasi, Iy, JIOMaHas,
yrojl, MHOTOYTOJIbHUK, TpPEYTrOJIbHUK, paBHOOCIPECHHBIA H  PaBHOCTOPOHHUI
TPEYTONbHUKH, TPSIMOYTOJBHBI TpPEYTrOJIbHUK, MeJInaHa, OMCCEKTpHUca U BBICOTA
TPEYTrOJIbHUKA, YETHIPEXYrONBHUK, MapajuieiorpaMM, poMO, MPsSMOYTOJIbHUK,
KBaJpaT, Tpameuus; OKPYXKHOCTb, KpYI, KacaTelbHas, 3HAKOMCTBO C
NMPOCTPAHCTBEHHBIMU (UTypamMH; YMEHHE pellaTh 3aJa4d, B TOM 4YHCIE W3
MMOBCETHEBHON KU3HU, HA HAXOXJICHUE T€OMETPHUYECKHUX BEIMYHUH C MPUMEHEHHEM
M3y4YEHHBIX CBOUCTB GUTYp U PaKkTOB
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YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (PUTyp, PaBEHCTBO TPEYrOJbHUKOB;
NapajuleIbHOCTh W MEPHEHAUKYISPHOCTh MPSAMBIX, YIOd MEXAY MPSIMbIMHU,
MEPIEeHIUKYIIAP, HAKIOHHAsI, MPOeKLus, nogodue Guryp, mogoOHbIe TPEyroibHUKH,
CUMMETpHUSl OTHOCHTEJIBHO TOYKM M MpsIMOW; YMEHHE paclo3HaBaThb pPaBEHCTBO,
CUMMETPHIO U Moj00ue QUryp, napajiesbHOCTh U MEePHEHANKYISIPHOCTh MPSMBIX B
OKpY’KaIOIlleM MUpE

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YIONl (BEIMYMHA YIa, CUHYC
U KOCHHYC YIJIa TPEyroJbHUKA), IJI0IIa/(b; YMEHUE OLIEHUBATh pa3Mepbl IPEAMETOB U
OOBEKTOB B OKpYXKAIOIIEM MHUpE; yMEHHE MPUMEHATH (OpPMYIBl TEpUMeTpa |
IUIOINAZ MHOI'OYTOJBHUKOB, JJIMHBI OKPY)KHOCTM M IUIOIAAM Kpyra, oObema
NPSIMOYTOJIBHOTO ~ MapajuleJIeNuIe1a; YMEHHE IPUMEHATh IPU3HAKU pPABEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TpeyrojibHuka, Teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOILIEHUS JJIs1 BBIUMCIEHUS JUTUH, PACCTOSHUH, IJIOIAAeH
YMmenne wu300paxarb IUIOCKHE (UTYpPBI M MX KOMOWHAIMU, TNPOCTPAHCTBEHHBIC
(GUrypsl OT pyKkH, ¢ TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO
TEKCTOBOMY WJIM CUMBOJIbHOMY OITMCAHHIO

YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT; KOOPINHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOMU3BEIACHUE BEKTOPAa HAa YKCIIO, CKAISIPHOE
IIPOU3BEICHNE BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAMHATHI JUIS
NPEJCTAaBICHNUS JAaHHBIX M peIIeHUs 3a7ad, B TOM 4YHUCIE U3 JPYruX Y4eOHBIX
IIPEAMETOB U peaIbHOMN )KU3HU

YMeHue onepupoBaTh MOHIATUAMU: CTOJIOMKOBBIE U KPYrOBBIE TUarpaMMbl, TaOIHIIbI,
cpeaHee apu(pMeTHUECKOe, MeIMaHa, HauOoJIbllee U HAUMEHbIIIEe 3HAUYEHUs, pa3Max
YHUCIOBOTO HAbOpa; yMEHHE W3BIIEKaTh, HMHTEPIPETHPOBATH M MPeoOpa3oOBHIBATDH
nH(pOpMalIMIO, TMPEICTaBICHHYI0 B TaOlMLIax M Ha JAMarpaMMax, OTPa’KaIoLIYyIo
CBOMCTBA M XapaKTEPUCTUKHU PEATIBHBIX MTPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HABATH
HN3MCHYUBBIC BCIMUWHBI B OKPYKarOIIEM MUPC

YMeHue onepupoBaTh MOHATUSAMU: CIy4allHBIA OMBIT (CIy4alHBIA SKCHEPUMEHT),
3JIEMEHTAapHOE COOBITHE (PJIEMEHTApHBbIM HMCXO0J) CIydyailHOro OmbITa, CiydaiHoe
COOBITHE, BEpPOSITHOCTh COOBITUS; YMEHHE HaXOJUThb BEPOSTHOCTH CIIy4alHbIX
COOBITHI B OMNBITaX C PAaBHOBO3MOXKHBIMM JJIEMEHTAPHBIMH COOBITUSIMH; YMEHHE
pemaTh 3aa4d METOAOM OPraHM30BAHHOIO Nepedopa U ¢ MCIOJIb30BaHHEM IIPaBUIIA
YMHOXKEHUS; YMEHHME OIICHHBAaTh BEPOSITHOCTU PEAIbHBIX COOBITHM W SBJICHUM,
MOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHH B
OKpY’KaloIlleM MHUpPE U B KHM3HH;, 3HAKOMCTBO C MOHATHEM HE3aBHCUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €r0 POJIbI0 B MACCOBBIX SIBIIEHUSAX

YMeHne BeIOUpaTh MOAXOAIINN N3YIEHHBINM METOT ISl PEIICHUS 3a/1a4H, IPUBOJIUTH
MPUMEPBl MATEMATUUYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC M KU3HHM, PACHO3HABATH




MPOSIBJIEHUE 3aKOHOB MAaTEMaTUKU B UCKYCCTBE, OMMCHIBATh OT/EIbHBIC BBIIAIOIINECS
pe3yibTaThl, MOJYYEHHBIE B XOJI€ PAa3BUTHS MATEMATHKUW KaK HayKH, MPUBOIUTH
MpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUN U MX aBTOPOB B OTEUECTBEHHOW M BCEMHUPHOM
HUCTOPUH

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

Koxa IIpoBepsieMblii 3JIeMEeHT CO/IepP:KAHUS
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbuble u uensie yrcina. [I[pu3Haku 1eIMMOCTH LENbIX YHCes
1.2 OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPUOTNICCKHUE TPOOH
1.3 Panmonanehbie yncna. Apudmernyeckue onepamnuu ¢ palluoHAIbHBIMHU YUCIaMU
1.4 JleiicTButenbsHble yncia. ApudmMeTnyeckue onepamnuy ¢ AeMCTBUTEIbHBIMU YHCIAMHU
15 HpI/IGHI/I)Ké}iHHe BBIUUCIICHHSI, TIPaBUJa OKPYTJCHHSA, NPUKUIKA M OIEHKAa pe3yibTaTa
BBIYHCIICHUH
2 Anrebpandeckue BbIpaKeHUS
2.1 bykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
29 Crenenp ¢ 1enbiM nokaszareneM. CTelneHb C palMOHAJbHBIM TOKa3areneM. CBoiicTBa
CTETIeHU
2.3 MHorousneHsl
24 Anrebpaunyeckas 1po0b
25 ApI/I(bMeTI/III?CKI/Iﬁ KOpEHb HaTypalbHOU cTerneHu. JlelicTBUs ¢ apuMEeTUUECKUMU KOPHIMHU
HATYpaJIbHOH CTEHICHH
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lenbie u 1poOHO-paIOHABHBIE ypaBHEHUsI. CUCTEMBI M COBOKYITHOCTH YpaBHEHHM
3.2 Lenbie u 1poOHO-panoHANTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenune TekcTOBBIX 3a/1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH
4.2 Apudmernueckas u reomeTpuyueckas nporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHkius, crnocodbl 3agaHud QyHKuuM. ['paduk QyHkmuu. OO6nacTh ompeneseHus u
51 MHOKeCTBO 3HaueHMd ¢ynkuuu. Hymm ¢yHknun. IIpomexyTkM 3HAKONOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH  (PyHKIMHM. MaKCUMyMbl ©  MHHUMYMbI  (DYHKIUH.
Haubonbiiee u HanMeHblee 3HaueHEe (QYHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO# ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomeTpust
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKH
7.4 OKpyXHOCTb U KPYyI'
7.5 N3mepenue reoMeTpu4eckiux BeTUUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposITHOCTh ¥ cTaTUCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHOCTB




8.3 KombOuHaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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