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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o reomMeTpud Ha ypOBHE OCHOBHOT'O 0OIIEero oOpa3oBaHMUS
COCTaBJICHa Ha OCHOBE HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB!

1. ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparun» ot 29
nexabpsa 2012 roma Ne 273-®3 (c ”BMEHEHUSIMU U JIOTIOTHEHHUSIMHU )

2. ®enepanbHbIl TOCYAApCTBEHHBIA 00pa30BaTENbHBIA CTaHIAPT OCHOBHOI'O
obmrero oOpa3oBaHUs, YTBEPXKIEHHBIM MpukazoM MwuHOOpHAyku P® ot
17.12.2010 Ne 1897 (c usmeHeHuUsAMN)

3. ®denepanmpHas pabouas mporpaMMa  OCHOBHOTO OOIIETro 0Opa3oBaHUS
I'EOMETPUSA (6a30Bbiit ypoBeHb) (miist 7-9 kiaccoB 00pa3oBaTeIbHBIX
opranmzanuii). MHCTHUTYT CcTparermm  oOpaszoBanus  ((eaepanbHOe
rOoCy/IapCTBEHHOE OI0/KETHOE HaydHOe yupexaeHue). Mocksa 2023 T.

4. IlocranoBnenue ['TaBHOro rocyJapCTBEHHOr0 caHuTapHoro Bpaya PO ot 28
ceutsaOps 2020 r. N 28 "OO6 yrBepkaeHun caHuTapHbeix mpaBui CII

2.4.3648-20 "CaHUTapHO-3MHUIEMUOIOTUYECKUE TpeOOBaHUS K
OpraHu3alysIM BOCTIUTAHUS U OOy4YEHUs, OT/AbIXa U O3JO0POBJICHUS ACTeH U
MoJionexu'".

5. Yuebnsiit uian MBOY BMO «KypkuHCKU# IEHTp 00pa3oBaHuUs».
6. Pabouas mporpamma Bocmutanuss MBOY BMO «KypkuHCKUil 1EHTp
00pa3oBaHUs.

['eomeTpusi Kak OJWH W3 OCHOBHBIX PAa3/CIOB IIKOJIHHOW MAaTEMaTHKH,
UMEIOIUN CBOEH IeNbI0 00€CTeUnTh M3Yy4YeHUE CBOKMCTB M pa3MepoB (PUTYp, UX
OTHOIIEHWI ¥ B3aUMHOE pPACIOJOXKCHHE, ONHPAeTCI Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUHUI0. [[eHHOCTh M3ydeHHs TeOMETpPHH Ha yYpOBHE OCHOBHOTO
o0rmrero oOpazoBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS TPOBOANTH
JI0Ka3aTeIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUs, TOKa3bIBaTh
UCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIHTH
pacCyXJeHUsT «OT TPOTHBHOTO», OTJIMYATh CBOHCTBA OT TIPU3HAKOB,
dopMyIupOBaTH OOpPATHBIE YTBEPKICHUSI.

Bropoii 1enpi0 M3ydeHHS TEOMETPHUM SIBIIIETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MaTEeMaTHYCCKUX, TaK M MPAKTUYCCKUX 3a/ad,
BCTPEUAMOIIMXCA B peanbHOM Ku3HH. OOydalomMiAcs JTOJDKCH HAyYHUThCS
OIIPENETUTh TCOMETPHUECKYI0 (UTYpPY, ONMHUCATh CIOBAMH JAHHBIH YEPTEXK WITH
PUCYHOK, HAWTH TUIOMIAh 3€MEIBHOT0 yUaCTKa, paCCUYUTATh HEOOXOAUMYIO JITTHHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Trapaxka Jjisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BEIYUCIUTEIbHAS JUHUS B W3yYECHUU TCOMETPHHU.
[Ipu pemienun 3amad MPAKTUYECKOTO XapaKTepa OOYy4aroImUNUCS YYUTCS CTPOUTH



MaTeMaTHYECKUEe MOJEIM peaJbHbIX JKW3HEHHBIX CUTyallud, MPOBOJAUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pE3yJIbTaTa.

Kpaiine BakHO NOTYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU YYEOHBIMH
npeaMeTaMu, MOTUBUPOBAThH UCIIOIB30BATh OMPEIETICHUS] T€OMETPUYECKUX UTYP
U TIOHSITUM, JEMOHCTPUPOBATH NMPUMEHEHHE IMOJYYCHHBIX YMEHHU B (U3UKE U
TEXHUKE. OTH CBA3M Hauboiiee SPKO BHUAHBI B TeMax «BekTops»,
«Tpuronomerpruueckue cooTHoweHus1», «Meronx koopauHat» U «Teopema
[Tudaropar.

VYuebHuniii kypc «l'eoMeTpus» BKIIOYAET CJCIYIOIIME OCHOBHBIC pPa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBoicTBay, «M3mepeHue
FEOMETPUYECKUX  BEIWYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopby», «JIBrkeHUs I10CKOCTHY, «IIpeobpazoBaHus mogo0us».

Ha uzyuenue yueOHoro kypca «['eomerpusi» oroaurcs 204 yaca: B 7 kiacce
— 68 JacoB (2 yaca B Hemeno), B 8 kiacce — 68 gacoB (2 yaca B Henenwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COIEPKAHUE OBYUEHUASA
7 KIIACC

HauvanbHbie nonsatus reomerpun. Touka, rpsmas, OTpE30K, Jay4d. Yroi. Buasl
yrioB. BeprukaneHble W CMexHbIE yrubl. buccekrpuca yria. Jlomanas,
MHOTOyroJibHUK. [lapannensHoCTs M NEPIEHANKYISIPHOCTD MPSMBIX.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH.
IIprMepbl CUMMETPHUH B OKPYKAIOLEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LUPKYJIS U JIMHEUKU. TpeyroybHHK.
Bricora, Mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBI W PaBHOCTOPOHHUM  TPEyroiabHUKH. HepaBeHCTBO
TpPEYroJIbHUKA.

CBoiicTBa M MNpU3HAKU PABHOOENPEHHOro TpeyrojdbHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJUIeIbHbIX NPsAMbIX. CyMMa yIiIOB TPEYTOJIbHUKA.
Buenrnue yriel TpeyroyibHUKA.

[IpssmoyronbHblii  TpeyroabHUK. CBOHCTBO MeEIUWAHBI MPSIMOYTOJIBLHOIO
TPEyrojibHUKa,  NOpOBEeAEHHOM K  rumnoreHyse. lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYToJIbHBIN TPEYTOJBHUK € YTiIOM B 30°.

HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM YIJie U OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.



I'eomerpuueckoe Mecto TOYeK. buccexktpuca yrina W CEpEIUHHBIN
MIEPIICHAUKYJIIAP K OTPE3KY KAK FT€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOpJa M JHaMeTp, HUX CBOicTBAa. B3anmHoe
pacnoIOKEHUE OKPYKHOCTU M mpsiMor. KacarenbHast M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B YroJl. BrnucaHHas u OIHMCaHHAs OKPYKXHOCTHU
TpPEyroJIbHUKA.

8 KNIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npusHaku U cBoicta. YacTHble
Cly4yad MapajuiesiorpaMMoB (MPSAMOYTOJIBHUK, PpOMO, KBaapar), UX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPU3HAKU.
[IpsamoyrosbHas Tpanenusi.

Meron ynBoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema daneca u
TeOpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuKa.

[Tongobue TpeyroabHUKOB, Kod(ddunueHnt momodus. IlpuszHaku mogoOus
TPEYroibHUKOB. [IpuMeHenue nogo0us npu penieHny NPpakTUYECKUX 3a1ay.

CpoiicTBa miomanei reomerpuueckux ¢uryp. dopmynbl 1 IUIOMIATU
TpeyrojbHUKa, HapajuiesorpaMma, pomo6a u Tpanenuu. OTHOILIEHWE IUIomaaen
OTI00HBIX (UTYP.

Brruncnenve miuomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHun
MIPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrjia MPsIMOYTOJIBHOI'O TPEYroJbHUKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yriioB B 30, 45 u 60°.

BrnircanHble W UEHTpaJIbHBIE YIJIbI, YIOJl MEXIY KacaTelbHOM U XOPAOM.
Yrael  Mexay XopAamMu M CeKyIIMMHU. BrnmcaHHble W ONKMCAHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnonoxeHue IByX OKpyxkHocren. Kacanue
okpyxHocTeil. OOI1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHrenc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUIECKOE TOXKIECTBO. DOpMYIIbI PUBEICHHUS.

Pemenne TpeyronpHuUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenre mpakTUYECKMX 3a7ad C HCIOJB30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMbI CHHYCOB.

[TpeoOpazoBanue mogodus. [Tomodme COOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema O mNpPOW3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAIMpPABICHHBIE  BEKTOPHI,
IIPOTUBONOJIOKHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallUd HAJ BEeKTOpaMu. Pa3nokeHue BEKTOpa Mo ABYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE NMPOU3BENEHUE
BEKTOPOB, MPUMEHEHUE JJIs1 HAXOKICHHSI IJIUH U YTJIOB.

JlexapTOBBI KOOPAMHATHI Ha IJIOCKOCTH. Y PABHEHUS MPAMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN M MpsAMBIX. MeTo[ KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHbIE MHOrOYrojapHUKM. JlnmHa oOkpyxHOcTH. ['panycHas w
paguaHHasg Mepa yria, BbIUMCICHUE JJIMH Ayl OKpyxkHocTed. Ilimomans kxpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Quryp (3dJeMeHTapHbIe
npeactasienus). [lapannensueiit nepenoc. [ToBoporT.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMmbl y4eOHOro Kypca
«"eoMeTpus XapaKTepU3yKOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSIBJIEHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHMX
MAaT€MAaTUKOB M POCCHICKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
JOCTIKEHUN B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEN I'PpaKJJaHWHA U PEaU3alui €ro
npaB, TMPEJACTaBIECHUEM O MAaTeMAaTHMYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3INuYHBIX CTPYKTYp, SBJIEHHUH, MPOLEAYyp I'Pa)JIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMIPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STUYECKHUX MPOOIIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JIOCTHXKEHHI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX NPUHIHUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE Yy4YacTHE€ B pEUIEHUWM MPAKTHYECKUX 3a/ad
MaTEMaTUYECKOM HAMNpaBIIEHHOCTH, OCO3HAHHEM BaXKHOCTU MaTEMaTUYECKOTO



o0pa3oBaHUs Ha MPOTSHKEHUM BCEW >KU3HU JUIS yCHENIHOW mpodeccuoHanbHON
JEATETbHOCTU W Pa3BUTHEM HEOOXOAMMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHHEM HWHUBUAYAIBHOW TPACKTOPUH 00pa30BaHUS M KU3HECHHBIX TUIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTMYECKOE BOCTIMTAHME:

CITIOCOOHOCTPIO K  OMOLMOHAJTBHOMY M 3CTETHYECKOMY  BOCIPHUITHIO
MaTeMaTHYCCKUX OOBEKTOB, 3ajlad, PEIICHUM, pacCyKJACHUH, YMCHHIO BHUICTH
MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpHUEHTAallMeld B JIESITEILHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpeACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHS 4YeIOBEKA, MPHUPOILI U
oOllecTBa, MOHMMAaHUEM MaTeMaTUYeCKOW Hayku Kak cQepbl 4eloBeuecKOn
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTUS LUBUIIM3AIINH,
OBJIQJICHUEM SI3IKOM MAaTEMaTHKH M MAaTEMaTUYECKOW KYJIbTYpPOH KaK CPEICTBOM
MO3HAHUS MHpPA, OBIAJAECHUEM TMPOCTEHITUMHU HABBIKAMHU HCCIIEA0BATEIHCKOM
NeATEIbHOCTH;

6) ¢usuyeckoe BocnuUTaHMEe, (POPMHMPOBAHHME KYJbTYPbI 310POBbS H
IMOIMOHATBHOT0 0JIATONOTYy M

TOTOBHOCTBHIO MPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B HHTEpPECaxX CBOETO
37I0POBBSI, BEACHUS  3J0POBOro  00pa3a KU3HU  (30pOBOE  MHTaHUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUM M OTAbIXa, peryiaspHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEQIICKCHUU, MPU3HAHUEM CBOETO
paBa Ha OIIMOKY U TAKOro )K€ MpaBa JPYyroro 4eJIOBEKa;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpHMEHTAIIMEN Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIsI pEIIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Ccpenbl, IUIAaHUPOBAHUS TOCTYIKOB U
OLICHKH HMX BO3MOXHBIX TOCIEACTBUI MJI1 OKPYXaIIEH Cpenbl, OCO3HAHUEM
J100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIMMCS YCJIOBHAM COUMAILHOM M NMPUPOIHOM
cpenabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBUSIX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Y JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM ACATEIHLHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOAUMOCTbI0O B (OPMUPOBAHMU HOBBIX 3HAHHWM, B TOM YHCIIE
dbopMyIUpoOBaTh UEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSAX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeMHUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;



CIIOCOOHOCTBIO OCO3HaBAaThb CTPECCOBYIO cuTyanmio, BOCITPUHUMATD

CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATb
OpUHUMAaEMble pPELIEHUs] U JEeUCTBUA, (POPMYIUPOBATh M OLICHUBATH PUCKH U
NOCJIEACTBUSA, (POPMHUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJSIT U XapaKTEPHU30BATh CYIIECTBEHHBIC MPHU3HAKA MATEMAaTHUECKHUX
OOBEKTOB, TMOHATUN, OTHOIICHWH MEXIYy TMOHATUSMU, (QOPMYIUPOBATH
ONpeNeieHs]  MOHSATHM,  yCTaHaBIMBaTh  CYIIECTBEHHbI  INpPHU3HAK
KJ1accu(UKauy, OCHOBaHUS MJid OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
POBOMMOTO aHAIIN3a;

BOCIIPUHUMATh, (opMyaupoBaTh M  IPeoOpa3OBBIBATH  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIC, €IWHUYHbIEC, YacTHbIE W 00Iue,
YCIIOBHBIE;

BBISIBJISITH ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npotuBopeurss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeiaraTh KPUTEPUH ISl BBIABICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJB30BAHHUEM 3aKOHOB JIOTMKH, AECAYKTHBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, yMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30OupaTh J10Ka3aTelIbcTBA MAaTEMATHUYECKUX YTBEPKIEHUHN (MPSMbIE U OT
NPOTUBHOTO), MPOBOAUTH CAMOCTOATEIHHO HECIOKHBIE 0Ka3aTelbCTBa
MaTeMaTUYeCKuX (PaKTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOJIUTH
IpUMEpHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh Croco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpPAaTh HauOojIee MOAXOMANMM C y4&ToM
CaMOCTOSITETIFHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejabcKe 1eMCTBUSA .

UCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUH WHCTPYMEHT ITO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYUE, MPOOIEeMY,
CaMOCTOSITCJIbHO ~YCTAHABIIMBaTh MCKOMOE W JIaHHOE, (OPMHUPOBATH
THIIOTE3y, apTyMEHTHPOBATh CBOIO MO3UINI0, MHEHHE,

NPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBICHHOMY TUIaHY HECIOXHBIN
IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BHEKTa, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;



CaMOCTOSATEILHO (POpMyIHpPOBaTH 00OOIIEHUS W BBIBOJBI IO pe3yjIbTaTaM
NPOBEACHHOTO HAONIOACHUS, WCCIEAOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;
MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIIBUTATh
MIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHNUS,

BbIOWpaTh GopMy TpeACTaBiICHUS WHPOPMAMA € HWLIIOCTPUPOBATH
pemiaemMble 3aJayd CXEMaMH, JuarpaMmamMu, HWHOM rpaduKod U HUX
KOMOMHAIIUSIMU,

OLICHMBATh HAASHKHOCTh HMH(POpPMALMK IO KPUTEPHSM, NPEI0KEHHBIM
YUUTENIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSAMU
U LENISMU OOILEHUSs, ICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHs MO XOJy pELICHUs
3aJlayd, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0/i€ 00CYXJI€HUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXJaeMOU TEMBI,
npoOJieMBbl, pelaeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAllEIEHHbIE HA MOMCK
pELICHHsI, CONOCTABJIATh CBOM CYXACHHS C CYXICHUSIMU APYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh pa3jM4yhe U CXOJICTBO MO3ULIUMA, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
IOPEACTAaBIATh  PE3YJNbTAThl  PELIEHUs 3aJ1a4u, JKCIIEPUMEHTA,
UCCIIEZIOBAHUSA, IPOCKTA, CAMOCTOSITEILHO BBIOUPATh (hOpMAT BBICTYILICHHS
c y4€TOM 3aja4 IPE3EHTALUN U OCOOEHHOCTEN ayIuTOpUH;

NOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUYaJIbHOM
paboTHI pU pelIeHur y4eOHbIX MaTeMaTHUECKHX 3a71a4;

NPUHUMATh LEJIb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0
COBMECTHOM paboThl, pacmpenensTb BuAbl pabOT, I0roBapUBaThCH,
o0CyXIaTh IpOILECC U pe3yiabTaT padoThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIIOJIEH;

y4acTBOBaThb B TIpymHmnoBbIX ¢opmax padoTel (0OCyxkaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YaCTh pabOThI
U KOOpJIWHHPOBAaTb CBOW JEHUCTBHS C JAPYTMMHM 4WICHAMH KOMAaHJbI,
OLICHMBAaTh KaueCTBO CBOEr0 BKJAJa B OOLIMH NPOAYKT IO KPUTEPHUSM,
c(OpMYIHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICUCTBHS.



PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

e CAMOCTOSTEJIPHO COCTAaBJIATH IUIAH, AJITOPUTM pEIIeHUs 3anadd (MU ero
9acTh), BBIOMpATh CIIOCOO PEIICHHS C YYETOM HMEIOIIUXCS PECypCcoB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh
BapUaHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOPMALIIH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIN MHTEJJIEKT:

e BIIQJIETh CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS TPOIIEcca U pe3ynbTaTa
pElICHNs] MAaTEMAaTHYECKOW 3a/1a4H;

e TPEABHUIACTH TPYAHOCTU, KOTOPHIE MOTYT BOBHUKHYTH MPU PEIICHUH 3a]1a4H,
BHOCUTHh KOPPEKTHBBHI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OIICHMWBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIIbHOCTH MOCTABICHHON LEIH U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKCHUS WM HEIOCTIDKCHHS I1IEJH,
HaXOJIUTh OIIUOKY, TaBaTh OILICHKY MPHOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIBTATHI

K xoniy obyuenus B 7 KJjacce OOy4arOUIMHCs TOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBath W3yde€HHBIE TEOMETpUUECKHE (UTYpPBI, OMNPEAeHsITh UX
B3aUMHOE PACIOJIOKEHUE, H300pakaTb TIeOMETPUYECKUE (QUTYPBI, BBIMOIHATH
YEpTEXKHU MO YCIOBUIO 3adaud. M3MepsATh JIMHEHHbIE W YIJIOBBIE BEJIMYHHBI.
PemaTe 3a1a4n Ha BBIYMCIIEHUE JIMH OTPE3KOB U BEIUYWH YIJIOB.

Jlenath TpyOylO OILICHKY JIMHEHHBIX U VYIJOBBIX BEJIMYMH MPEIMETOB B
peaibHOM JKU3HMU, Pa3MEpOB MPUPOJAHBIX OO0OBEKTOB. PaznmuuaTh pa3Mmepbl 3THX
00BEKTOB I10 MOPSIKY BEITUUYHUHBI.

CTpouTh yepTeku K TeOMETPUUECKUM 3a/1auaM.

[Tonb30BaThCd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BaTh
NPU3HAKHU U CBOWCTBA PAaBHOOENPEHHBIX TPEYTOJIbHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOANTE JTOTMYECKUE PACCYXKIACHUSA C UCIIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEAHWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a/1a4.

OnpenensTe NapawuieiIbHOCTh IPSIMBIX C TOMOILBIO YTIIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe NapauieIbHOCTh NPSAMBIX C TTOMOIIBIO PABEHCTBA
PACCTOSAHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOW MPSIMOM.

Pemiats 3amaun Ha KileTyaTol Oymare.



[IpoBOAUTH BBIYUCIICHUS W HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKMX 33JayaX C MCHOJIb30BAHUEM CYMMBbI  YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIHBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPHU
MIEPECECUCHUN JBYX NapauIeIbHBIX MPSAMBIX CEKylled. Pemate mnpakTuueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagers moHATHEM TeOMETPUUYECKOIO MECTa TOYEK. YMEThb ONPENCAThH
OMCCEKTPHCY YIJIa U CEPEIUHHBIN EPICHIUKYIISP K OTPE3KY KaK reOMETPUIECKIE
MecTa TOUYEK.

@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTHM M Kpyra, XOpAbl W JHaMETpa
OKPYKHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPHU
pELICHUN 3a1a4.

Brnagers MoHSATHEM ONMCAHHON OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThCs (pakTaMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAIOTCA B OAHOM TOYKE, U O TOM, 4YTO CEpPEOUHHBIEC
MEPIEHAUKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOU TOUKE.

Bianers noHsATHEM KacaTelbHOM K OKPYKHOCTH, HOJIB30BATHCS TEOPEMOM O
NEPIEHAUKYJIIPHOCTU KacaTelbHON U paanyca, MPOBEAEHHOIO K TOUKE KaCaHUSI.

[Tonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATD
UX IPAKTAYECKUN CMBICI.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TOMONIBIO IUPKYIIS U
JIMHENKHMU.

K xonmy oOydenms B 8 kJiacce OOYYalOIIMICS IOJYYHT CICAYIOIIUE
MIPEAMETHBIE PE3YIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BHJBl UYETBHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIB30BAThCS UX CBOMCTBAMM IIPH PELICHUH F'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOWCTBA TOYKHM MEPECEUEHUS MEIHUAH TPEYrojbHHUKA (ILIEHTpa
Macc) B pELIEHUH 3a/1a4.

Bnaners monstueM cpeHed JIMHUU TPEYTroJdbHUKA W Tpamneluu, IPUMEHSTh
UX CBOMCTBA INpU PEUIEHUWU TeoMeTpuueckux 3azaad. [lonmp3oBaTbes TeopeMoi
®daneca 1 TEOPEMOU O MPOMOPLUHOHATBHBIX OTPE3KaX, MPUMEHATH UX JJIS PELICHUS
MPAKTUYECKUX 3a7a4.

[IpumeHsTh npu3HaKu MOA00Us TPEYTOJbHUKOB B PEIICHUH T€OMETPUUYECKUX
3ajad.

[Tons3oBatbess Teopemoit Iludaropa misg pelieHus: TEOMETPUYECKHX U
MpakTUYeCKux 3anad. CTpoOUTh MATEMATHYECKYK) MOJEIb B MPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JJTUHBI.

Brnanerp NOHATHMAMM CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yrjia
IPSAMOYTOJIBHOIO TpeyroibHuKa. [101b30BaThCAd 3TUMU MOHATUAMU JJIs1 PEIICHUS
MPAKTUYECKUX 3a7a4.



Boruncnsats (pa3auuHbIMU CIOCOO0AMH) TUIOLIAAL TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX  (uUryp (IOJB3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
IIprMeHATE ITONyYEeHHbIE YMEHHUS B IIPAKTUUECKUX 3a1a4ax.

Brmanerp NOHATHMSMM BIHCAHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJaMu (CEKYIIUMH) U YIiIe MEXIY
KacaTeJIbHOU U XOPJ0H MPU PELICHUN N'€OMETPUUECKUX 3a]1a4.

Bianers moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NMPUMEHITH CBOMCTBA
OMMCAHHOI'0 YEThIPEXYTOJIbBHUKA NPHU PELICHUH 3a/a4.

[IprMeHATh MONYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJIEIIN IS 3a/1a4 PEeaIbHOU KU3HU U NPOBOJAUTH COOTBETCTBYIOLIME BHIYUCIICHUS
C TpPUMEHEHUEM TOJ00us U TPUTOHOMETpUHU (MOAB3YSCh, TIE HEOOXOAUMO,
KAJIBKYJISITOPOM).

K koHmy o0yueHus B 9 kiacce oOydaromIMiics IOJYYHUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAWUTh C HX
NOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroJbHUKA («penieHue
OPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxonuTh (C MOMOIIBIO KAJBKYJISITOPA) JUIMHBI
Y YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaThcs (popMysiaMH NPUBEIEHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM 11 HAXOXKJIEHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEIINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIsI HAXO0XKACHUS PA3JINYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYroJIbHUKOBY»), MPUMEHATh HUX MpHU
pELIEHNN FeOMETPUYECKHUX 3a]aY.

Bnagerp mosTHsIMM  nIpeoOpa3oBaHMs  MOAOOUS, COOTBETCTBEHHBIX
a5eMeHTOB MoA00HBIX (uryp. [lonb3oBaThest cBOWCTBaMU MO100US TPOU3BOIBHBIX
¢uryp, ymerb BBIYMCIATH JUIMHBI W HAaXOOUTh VYIJIBl Y TOAOOHBIX (QUTYD.
[IpumeHsTh cBOicTBa MONOOMS B MPAKTHUUECKUX 3aJadyax. YMETh NPUBOIUTH
IpUMepbl NOJTOOHBIX (QUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCs TEOPEMAMU O MPOU3BEIECHUHU OTPE3KOB XOPJ, O NPOU3BEIECHUH
OTPE3KOB CEKYIINX, O KBAAPATE KaCATEIBHOM.

ITonp30BaTbCss BEKTOpamMH, MOHUMAaThb UX TE€OMETPUUECKUHA U (DU3MUECKHI
CMBICJ, TNPUMEHATh HMX B PEIICHUH T'€OMETPUUYECKUX M (U3NYECKUX 3aaad.
[IprMeHATh CKaNsIpHOE MMPOU3BEAECHNUE BEKTOPOB ISl HAXOXKIAEHUS IUIMH U YTJIOB.

[lonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €ro B
pELIEHNN FeOMETPUYECKUX U NPAKTUYECKUX 3aay.

Bianers NMOHATUAMH NPAaBWIBHOIO MHOTOYIOJIBHMKA, JIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPYKHOCTH U PAaJMaHHOM MEpHI yIjia, YMETh BBIYUCIATH IUIOLIAb
Kpyra u ero yactei. [I[puMeHsTh oNy4yeHHbIE YMEHNS B IPAKTUYECKUX 3a/1a4ax.



Haxoaute ocu (Wnu 1EHTphI) cUMMETpUU GUTyp, TPUMEHSTH JABHMKEHUS
IUIOCKOCTHU B MPOCTEUIIUX CITydasiX.

[IprMeHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMaTUYECKHUE
MOJIENIH JJIsI 33/1a4 peajbHOU KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHUS
C TPUMEHEHHEM TMOA00UsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJb3YsICh, TIe
HE00XO0UMO, KAJIBKYJISITOPOM ).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NporpaMmmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
[Ipocreiimne reome €CKHe
1 I/I)E) CBZI;:T; Ir/Islee Ei—lnp?e re:MniH;}:ngix 14 bubamorera LOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 TpeyrombHiici 22 L https://m.edsoo.ru/7f415e2e
3 [TapamiensHble npsMbIe, CyMMa yITIOB 14 1 bubnnorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmorexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 HosTopennue, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoauuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3aenoB U TeM nuppoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bubmuotexa [IOK
1 4 12 1
STHPEAYTONBHIRA https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJO00HbIE 15 1 brbmorexa LIOK
pomioptt P 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanen
3 Tpe HIOJJIIBHI/IKOB " f/IHOFO O;EHILHX ¢bur 14 1 bubmmorexa [IOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
Teopema Iludaropa u Hauana bub6mmorexa [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKpY’KHOCTH. Brincanusie u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 1 bubnnoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [IOK
IT i 4 1
6 OBTOPCHHE, 0000WICHHE SHAHMIL https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
1 Tpuronometpus. TeopeMbl KOCHHYCOB U 16 1 bubnuorexa LIOK
CHUHYCOB. Penienne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogodus. Metpuueckue 10 1 bu6numorexa [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bekroput 12 L https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 9 1
JlexapToBBI KOOPIMHATHI HA TNIOCKOCTH htts://m.edsoo.ru/7fA1a12¢
[TpaBunbHBIE MHOTOYTONBHUKH. J{THHA
5 OKPYXHOCTH | IO KpyTa 8 bubamorexa [JOK
py = HU pyra. https://m.edsoo.ru/7f41al2c
Brrancnenune mioniaaei
bu6mmoreka [IOK
6 Jpwiketis wockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITHS 7 5 bub6moreka [IOK
3HAHHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUSA
pe3yJibTarTa
6 ['eomerpust
Pacnio3HaBaTh M3y4eHHBIE TeOMETpUYECKHe (DUTYpBI, OMPEACIATh MX
B3aMMHOE PACIIOJIOKEHHE, M300pakaTh TEeOMETpPHUYECKUE (UTYPHI,
6.1 BBINOJIHATh YEPTEXKH IO YCIOBUIO 3a1aud. M3mepsars nuHEHHbIE U
YIJIOBBIE BeTUYMHBL. Periate 3a1aun Ha BEIYUCIICHUE JITMH OTPE3KOB U
BEJIMYMH yTJIOB
Henatp rpy0yio OLEHKY JIMHEHHBIX U YTJIOBBIX BEIIMYMH MPEIMETOB B
6.2 peaNbHOM KHU3HU, pPa3MEpPOB TMPUPOIHBIX OO0BEKTOB. Paznunuath
pa3Mepsbl AITUX 00BEKTOB MO HOPSAIKY BETUYHHbI
6.3 CTpouTh YepTEeXKU K TEOMETPUUECKHUM 3a/1a4am
[Tonp30BaTbecsl MpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, HCIOIb30BaTh
6.4 NPU3HAKH U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUU
3az1a4y
65 IIpoBoauTh  JIOrMYECKHE  PACCYKIEHUS  C  HCIOJb30BaHUEM
' reOMETPUUECKUX TEOPEM
[Tonb3oBaThbes pU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeAHAaHbI, MPOBEAEHHOW K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a/1a4
OmnpenensaTh NapauieIbHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOpBIE
6.7 oOpaszyer ¢ HUMH cekymias. OnpenensTh napaieIbHOCTh MPSMBIX C
. MMOMOUIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSMOW JO TOUYEK
JIpYyrou npsamou
6.8 Pematp 3a1aun Ha kiieT4aToi Oymare
[IpoBOaUTH BBIYUCIEHUS W HAXOAUTh YHCIOBbIE M OYKBEHHBIC
- 3HAYEHUS YIJIOB B TEOMETPUYECKHX 3a/ladyaX C MCIOJIb30BaHUEM

CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJILHUKOB, CBOWCTB YTJIOB,

00pa30BaHHBIX MpU [EPECEYCHUH JABYX MapajlielbHbIX MPSIMBIX




ceKymeﬁ. Penrate MPAKTUYCCKUC 3a/Ja4U HAa HAXOXKJACHUC YTI'JIOB

BJ'IaI[CTb IIOHATHEM  TI'€COMETPHUYCCKOIO MeECTa  TOYCK. YmeTs

6.10 OTIpeIeNIATh OWCCEKTPUCY YIJIa W CEPEeIMHHBIA TEPICHIUKYISAP K
OTpE3Ky KaK FreOMETPUICCKHE MECTa TOUCK
dopMyIHpOBaTh OMPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl |
6.11 JIUaMeTpa OKPYKHOCTH, IIOJIb30BAaThCS WX CBOWCTBAMH. YMETh
MPUMEHSITH 9TH CBOWCTBA MIPH PEIICHUH 33129
Bnagerh MOHATHEM OIMMCAHHOW OKOJO TPEYroJlbHUKA OKPYKHOCTH,
yMeTh HaxoiuTh €€ 1eHtp. l[lomb3oBaThest (pakTamMu O TOM, YTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U O
TOM, YTO CEpEeIUHHBbIE MEPIEeHIUKYISAPHl K CTOPOHAM TPEYTrOoJbHHKA
MIEPECEKAIOTCs B OJHOM TOUKE
Brnameter mMOHATHEM KacaTeNbHOW K OKPYKHOCTH, TIOJH30BATHCS
6.13 TEOPEeMOM O TEPINeHIUKYIIPHOCTH KacaTelbHOW W  pajauyca,
MPOBEIEHHOTO K TOYKE KACaHUS
6.14 [Tonp30BaThCs MPOCTEHIIMMHA TEOMETPHUYCCKUMHU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUICCKUI CMBICIT
6.15 [IpoBOANTE OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOEHUS C MOMOIIBIO
' IUPKYIIS ¥ TUHCUKH
8 KIIACC
Kon .
IIpoBepsiemble mpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
MpoBePsSIeMOTr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHUsS
pe3yJabTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHIIBI UYETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
' MOJIb30BATHCS X CBOMCTBAMU MPHU PEIICHUN T€OMETPUICCKUX 3a/1a4
6.2 [IpuMeHATh CBOMCTBAa TOYKM TEPECEUEHHs] MeAHaH TpPEyroJbHUKA
. (eHTpa mMacc) B peleHu  3a1a4
Brnanets TOHSATHEM CpeIHEH JIMHUU TPEYrojbHUKAa W TpAICIHH,
63 NPUMEHSATh WX CBOWCTBA TIPU PEIICHHH TEOMETPHYECKUX 3ajad.

[Tonw3oBaThest Teopemoit Daneca U TEOPEMO O MPOMOPLHUOHAIBHBIX

OTpE3Kax, MPUMEHATH UX I PCIICHUA MPAKTUYCCKUX 3aJa4




6.4

[TpumeHsATh OpU3HAKM TMOJOOMS  TPEYroJbHUKOB B  pELICHUU

reOMETPHUICCKUX 3aaa4

6.5

[Tonb3oBatbes Teopemoit Iludaropa mist perieHnus reoMeTpuueckux u
MPAKTUYCCKUX 3aaa4. CTpOI/ITB MaTEMaTUYICCKYIO MOICIIb B
MPAKTUYCCKUX 3adadax, CaMOCTOATCIIBHO OCJIaThb T-IE':pTé)K H HAXOJUTb

COOTBETCTBYIOILIWE JITTUHBI

6.6

Brnagers moOHATHAMU CHHYCa, KOCHHYCAa M TaHIE€HCAa OCTPOrO yIja
IPSIMOYT'OJIBHOI'O TPEYroJIbHUKA. II0ib30BaThCA 3TUMHU IOHATHIMHU

JJI1 pCIICHUA TPAKTUUCCKUX 3a4a1

6.7

Bbruncnsate (pa3nu4HbBIME crioco0aMu) IUIOMIAAb TPEYroJbHUKA U
IUIOINAM MHOTOYTOJBHBIX (uUryp (Moab3ysach, A€ HEO0O0XOIUMO,
KalbKyJIATOpoM). [IpuMeHsTh MOJIydeHHbIE YMEHHUS B MPAKTHUYECKUX

3aJadax

6.8

BrageTs NOHATUSAMH BIIMCAHHOTO U LIEHTPAJIBHOTO yIJjla, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yrjax, yriaXx MeXay XopJaMu (CEeKyIIUMHU) U
yrile MEXIy KacaTelIbHOM M XOPJAOH NPHU PEUICHUU I'€OMETPUYECKHUX

3aaa4

6.9

BnageTrp mOHATHEM ONHMCAHHOIO I{CTIJIpéX}’l"O.IIBHI/IKa., MMPUMCHATDH

CBOIMCTBA OIMCAaHHOTO ‘{CTBIpéXYFOJ'IBHI/IKa IIpU pCUHICHUH 3ada4

6.10

HpI/IMeHSITL IMMOJIYYCHHBIC 3HaHUsA Ha  MNpPaKTUKEC — CTPOUTH
MAaTEMATHYCCKHUC MOJACIMN HJId1 3aJad peaanoﬁ JKU3HU U IIPOBOIUTH
COOTBETCTBYIOIIUC  BBIYUCIICHUA C IIPUMCHCHUCM HOI[OGI/ISI n

TPUTOHOMETPHH (TOJIB3YACH, T/I€ HEOOXOIUMO, KATBKYIITOPOM)

9 KVIIACC

Kon
MPOBEPAEMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHUE (PYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C MX
MOMOUIbIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TpPEYrOJIbHHUKA
(«pemieHue  MpSAMOYTOJNBHBIX  TPEYroibHHMKOB»). Haxomute (c

IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIMHBI U YTJIbI JIA HETAOIUYHBIX 3HAYECHUI




6.2

[Tonb3oBatbes dhopmynamu MIPUBEACHHUS u OCHOBHBIM
TPUTOHOMETPUYECKAM TOXACCTBOM JUISI HAXOXACHUS COOTHOIICHUHN

MCXKAY TPUTOHOMETPUUICCKUMU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHUHYCOB [IJISl HaXOXKICHHS
Pa3IUYHBIX DJIEMEHTOB TPEYTOJbHHUKA («pPELICHHE TPEYroJIbHUKOBY),

MPUMCHATH UX IPU PCIICHUU T'COMETPHUICCKUX 3aaa4

6.4

Brnaners moHATHSAMH TpeoOpa3oBaHUS TOJOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MMOJ00HBIX ¢uryp. Ilomp3oBaThes cBOMCTBaMU 1MO100Us
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISTH UTMHBI U HAXOAWUTH YIIIBI Y
nmono0HbIX Quryp. [IpuMeHsTh CBOWMCTBA MOAOOUS B MPAKTHYECKUX
3ajadax. YMETb TPUBOIUTH MpPHUMEPHl MOMOOHBIX GUTYp B

OKpYXaroleM MUpe

6.5

ITons30BaThCs TCOpEMaMU O IIPOHU3BCACHHU OTpPE3KOB XOpHAa, O

IIPOU3BEICHUN OTPE3KOB CEKYILMX, O KBaJpaTe KacaTeabHOU

6.6

Ilosnb30BaTbCd  BEKTOpPAaMM, IIOHMMAaTb KX TE€OMETPUYECKUHA U
¢u3nueckuil CMbICH, TPUMEHATh MX B PELICHUH T'€OMETPUYECKUX U
¢u3nyeckux 3anay. IIpuMeHATh CKalsipHOE MPOU3BEICHHE BEKTOPOB

JUUTS HAXOXKIEHHUS JIUH U YTJIOB

6.7

Ilonms30BaThCA MCTOAOM KOOpAMHAT Ha IUIOCKOCTHU, NPUMCHATL €ro B

peuICHUU I'COMCTPUYICCKUX U IPAKTHUYCCKUX 3adaY

6.8

Bnagerp NOHATHAMH  NPAaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPY/KHOCTH, [UIMHBI AYI'M OKPYKHOCTH W pPaJUaHHON Mephl yria,
yMETb BBIUMCIATH IUIOAAL Kpyra M ero uacred. IIpumensarts

MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3aJadax

6.9

Haxoautb ocu wiu LEHTPbl CUMMETpHUH GUTYp, TPUMEHSATH IBHXKEHUS

IJIOCKOCTH B MPOCTEHIINX CIydasx

6.10

IlpuMeHAT, NONy4YEHHbIE 3HAHMS HA IIPaKTUKE — CTPOUTH
MaTEeMaTHYECKHE MOJENHN Ul 3aa4 pealbHOM XU3HU U IPOBOJUTH
COOTBETCTBYIOLIME BBIYMCICHHMS C [PUMEHEHHEM [oaoldus u
TPUTOHOMETpUUECKUX (QYHKIUI (MONb3ysich, TAe HEO0OXO0IUMO,

KaJIbKYJIATOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
6 I'eomeTpus
Havanpnble nonsatus reomerpun. Touka, rpsmasi, OTpe30K, Jiyd. YToi. Buabl
6.1 yrioB. BeprukanbHble W cMexHble yribl. buccektpuca yrna. Jlomanas,
MHOTOYTOJ1bHUK. [lapamienbHOCTh U NEPIEHANKYIIPHOCT IPSIMBIX
6.9 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOW CHMMETpPHH.
' [TpumMepsl cCUMMETPUN B OKPYXKAIOIIEM MUPE
6.3 OcCHOBHBIE TIOCTPOEHMSI C IMOMOUIbIO LUPKYJAS U JMHEHKU. TpeyroibHUK.
' Bricorta, Mmenmnana, 6GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOeipeHHBII M PaBHOCTOPOHHHMH  TpeyroipHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CpoiicTBa M IpHU3HAKK PABHOOEIPEHHOro TpeyrojabHUKA. [Ipu3Haku
' pPaBEHCTBA TPEYrOJbHUKOB
6.6 CBolicTBa M NPU3HAKHU MMAPAJUIENIBHBIX OPsMbIX. CyMMa yIioB TPEYroJIbHHUKA.
' BHemHue yribl TpeyroiabHuKa
[IpssmoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeEIMaHbl IPSIMOYIOJBHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOM K rumnoreHyse. IlpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpSMOYTo/BbHBIM TPEYrONbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOW, TeopeMa o OoJbleM yrie W OoJbIIeil  CTOpOHE
TpeyrojbHuKa. llepnenauKymnsap v HakJIOHHAs
6.9 ['eomerpuueckoe MecTo TOYeK. buccekTpuca yriia W CepeauHHBIN
' MEPIEHIUKYIISAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa MU JUaMeTp, HUX CcBoiicTBa. Bzaumuoe
6.10 pacrojIO)KEHUE OKPY)KHOCTM M npsMoil. KacatenbHas M cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIHUCaHHas B yroj. BrnucaHHas u omMcaHHas OKpPY>KHOCTH

TPCYroJIbHUKa




8 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
6 ['eomeTpus
6.1 Yeteipéxyronsuuku. [lapannenorpamm, ero npu3Haku U CBOWCTBA
6.2 [TpssMmoyrobHUK, pOMO, KBaJIpaT, MX MPU3HAKK U CBOMCTBA
6.3 Tpaneuus, paBHoOOKas Tpaneuus, €€ cBoiCTBa U npu3Haku. [IpsmoyronbHas
' Tpaneuus
6.4 Meron yaBoeHust Menuansl. llenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TuHUM TPEYroIbHUKA U Tpanenuu. LleHTp Macc TpeyrosbHuKa
6.6 [Tomobue TpeyroapHukoB, Koddduiment mnomodus. I[lpusHaku momoOus
' TpeyrojapHUKOB. [IpruMeHeHre noqo0us Npy peleH!H MPAaKTUYECKUX 3a1a4
6.7 @opmynbl ANA  IUIOIIAAM TPEYrojbHUKA, MapajuienorpamMma, pomba u
' Tpaneuuu
6. CpoiictBa momaneii reomeTpudeckux ¢uryp. OTHOIIEHHE TUIOINAACH
' noJ00HBIX pUryp
6.0 Brruncnenue miomaaeil TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOMN
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
' NPaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TAHI'€HC OCTPOrO yIjla MPsIMOYrOJbHOIO TpPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TpuUroOHOMETpUYECKHE
¢yskuuu yrios B 30°, 45° u 60°
6.12 BrncanHble ¥ LEHTpaJIbHBIC YIUIBI, YrOJ MEXAY KacaTeIbHOU U XOpIOW.
' VYTibl MEXKAY XOpJIaMU U CEKYLIUMHU
6.13 BricanHble ¥ ONMCAaHHBIE YETHIPEX YT OJIBHUKHI
6.14 B3aumHOe pacnonoxeHue IByX OKpyxkHocTed. Kacanuwe okpyxHOCTEN.
' OO0u1ue kacaTesnbHbIE K ABYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
6 ['eomeTpus
6.1 Cunyc, kocunyc, TaureHc yrios ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE




TOKIECTBO. POPMYIIBI IPUBEACHHUS

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB UM Teopema CHHYCOB. Pemenue

6.2 NPaKTUYECKUX 3aad C WCIOJE30BAaHHEM TEOPEMBl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [TpeoOpa3zoBanue mompoows. [1og00ve COOTBETCTBEHHBIX AJICMEHTOB
6.4 Teopema 0 mMpou3BEICHHH OTPE3KOB XOP, TEOPEMBI O TIPOU3BEICHUU OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop,  mnmmHa  (MOIynab) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
. IPOTUBOMOJIOXKHO HAlpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpaly HaJl BeKTopaMu. Pa3noxxeHue BeKTopa o JIByM
HEKOJUIMHEapHBbIM BEKTOpaM
65 Koopaunats! Bekropa. CkansgpHOe NPOU3BEJEHUE BEKTOPOB, IPUMEHEHUE IS
' HaXOXKIACHHUS JJTUH U YTIIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS INPSMON M OKPYKHOCTH B
6.7 KOOpJMHATAaX, MEPEeCceUeHNE OKPYKHOCTEH M MPAMBIX. MeTo KOOpJAUHAT U €ro
NpUMEHEHUE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpyxHOCTHU. ['pagycHas u pajuaHHas Mepa yria, BIUUCIEHUE JUTUH AyT
' OKPYXHOCTEH
6.10 [Trommane kpyra, ceKTopa, CerMeHTa
611 JIBIDKEHMSI TUIOCKOCTH M BHYTPEHHHE CUMMETpHH Quryp (dJIeMeHTapHbIC

npeactasieHus). [lapamiensuerit neperoc. [loBopot

MPOBEPSIEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJibTaTam
NpoBepPsSIeMOro OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
TpeOoBaHus odmero oopasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, IOJMHOXECTBO,
olnepaluy HaJ MHOYKECTBAMHU; YMEHHME OIEPUPOBATH IOHITHIMMU:
rpad, cBs3HBIM rpad, AepeBo, LUK, MPUMEHITh UX MpPU PELICHUU

3aa4; YMCHHEC UCIIOJIb30BATh rpa(bnqecxoe npeacTaBJICHUC MHOKCCTB




AJis1 OIMUCaHUs PEAJIbHBIX MPOLECCOB U HBHCHHﬁ, Ipu pClICHUH 3ada4

U3 IPYTUx y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHU: ONPENIEIICHNE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE pPACIO3HAaBATh MWCTUHHBIE W  JIOKHBIE
BBICKA3bIBAaHUS, INPUBOJAUTH IPUMEPbl U KOHTPIPUMEPBIL, CTPOUTH

BBICKAa3bIBAaHHA U OTPpULIAHUSA BBICKA3bIBAaHUN

YMeHue onepupoBaTh MOHATHUSMHU: HATypalbHOE 4YMCIIO, MPOCTOE U
COCTAaBHOE 4YHCJIO, JEIMMOCTh HaTypalbHbIX YHCET, NPU3HAKU
JEIMMOCTH, 1€J0€ YHCIO0, MOAYJb YHcia, OOBIKHOBEHHas Apo0b U
JecSITUYHasg JIpoOb, CTAHAAPTHBIA BUJ YHUCIA, PALMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHUCIIO, apu(METHUeCKUd KBaJpaTHBIM KOpPEHB;
YMEHHME  BBINOJHATH JEHCTBUS C  4YHMCIAMH, CpaBHUBaTb U
YHOPSAOYMBATh YHCIA, MNPEACTABIATH 4YHCIAa Ha KOOPAMHATHON
IPSIMOW, OKPYIVIATH 4YHMCJIA; YMEHHUE JeJaTh HPUKUAKY U OLEHKY

pe3yabTaTa BhIYUCICHUN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IEJIBIM TOKa3aTelieM,
apudmeTHuecKuil KBaJpaTHBIA KOPEHb, MHOTOWICH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENEHU
OOJbIlIE EIMHUIIBI, YMEHHE BBIOIHATH pacd€érel Mo Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIMOHATBHBIX BBIPAXKCHUH U
BBIPQXXEHUI C KOPHSAMH, Pa3IOKeHHE MHOTOUYJICHA HAa MHOXHUTENH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMYyN Pa3HOCTH KBAJApPaTOB U

KBaJipaTa CYMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMH: YUCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJHOM TIEPEMEHHOW, YHCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEeMEHHOM; YMEHUE pellaTh JUHEWHbIE U KBaJpaTHbIE ypaBHEHMUS,
JIpOOHO-pallMOHATILHBIE YPABHEHHS C OJHOM TNEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX ypaBHEHUH, JTUHEHHbIE HEPABEHCTBA M HUX CHCTEMBI,
KBaJpaTHble ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
NIEPEMEHHOM, B TOM YHCJIE MIPHU PEIIEHUN 3a/1a4 U3 APYTrux MpeiIMeToB
U TPaKTUYECKUX 3aJa4; YMEHHE HCI0JIb30BaTh KOOPAMHATHYIO
OpSAMYI0 ¥ KOOPIMHATHYIO IUIOCKOCTH Ui M300pakKeHUs peuieHuin

YpaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHIME: QyHKIMS, Tpaduk QyHKINUU, HYTU

byHKIMH, MIPOMEKYTKH 3HAKOIMOCTOSIHCTBA, MIPOMEKYTKH




BO3pacTaHMsi, YObIBaHUS, HauOoiblllee W HaUMEHbIEe 3HAYCHUS
byHKINY; YMEHHUE OIIEPUPOBATH MOHATHUSIMHU: npsiMast
MPOTIOPIIMOHATIBHOCTbD, JIMHEHHAs (DYHKIUS, KBaJIpaTu4Has (yHKIWS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepOosia; yMEHHE
cTpouTh rpaduku GYHKIHUHA, UCIIOIB30BaTh rpadUKu JJIsI ONIPEACITICHUS
CBOMCTB TIPOIICCCOB M 3aBUCUMOCTEH, JUISl PEIICHUS 3a1ad U3 APYTHX
y4eOHBIX TNPEIMETOB U pEAJbHOM JKU3HU; YMEHHUE BBIPAXKATh

dbopMyliaMy 3aBHCUMOCTH MEKIYy BETHUYNHAMU

YMenue OIIEPUPOBATH MIOHATUSAMH: IIOCJIE10BATEIBHOCTD,
apupmeTHyecKkass M TeoMeTpuyecKas  IPOrPecCHH;  yYMEHHue
UCITIOJIb30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEH, (POPMYNIBI CYMMBI U
o0miero wieHa MpU pelIeHUH 3a/1ad, B TOM YHCIe 33Jad U3 JPYTHUx

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemath 3a7aud pasHbIX TUIOB (B TOM 4YHKCJE HAa IPOLEHTHI,
JOJIM M YacTH, JBWXKEHHE, paboTy, LIEHYy TOBapOB U CTOUMOCTh
MOKYTIOK U yCJIYT, HaJIOTH, 3a7a4i U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMH); YMEHHE  COCTABJIATH  BbIpPAXKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBbl 10 YCJIOBHUIO 3aJayH,
UCCIIE0BaTh MOJYYEHHOE PELIEHUE U OLEHUBATh IIPaBAOII0I00HOCTh

MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (purypa, Touka, OTpe3OK, Mpsimasd,
Jy4, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYroJbHUKU, MPSIMOYTOJIBHBIM TPEYTrOIbHUK,
MeauaHa, OUCCEeKTpHca U BBICOTAa TPEYroJbHUKA, YETHIPEXYTOJIbHUK,
napajuieniorpaMM, pomM0, MpsIMOYrOJIbHUK, KBajpar, Tpamnerus;
OKPYXHOCTb, KPYT, KacaTeJabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymeHue pemaTh 3aJaud, B TOM YHUCJE U3 MOBCEIHEBHOI
KHU3HU, HA HAXOXKJIEHUE TeOMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB pUryp u ¢pakron

10

YMeHHne omnepupoBaTh TMOHATHAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; IapajuIeIbBHOCTh U INEPHEHAUKYJISIPHOCTh IPSIMBIX,
Yroa MeXAy MNpsAMbIMH, IEPIECHIUKYISAP, HAKIOHHAs, IPOCKLU,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM M NPAMOW; YMEHHUE PACIIO3HABATH PABEHCTBO, CUMMETPUIO U

HO,I[O6I/IC (I)I/Il"yp, NnapajuIieJIbHOCTD U INCPIICHAUKYISAPHOCTL IPAMBIX B




11

OKpYXaroleM MUpe

YMeHue onepupoBaTh IOHATHUSAMH: JUIMHA, PACCTOSHHUE, Yol
(BeqIMYMHA yTla, CUHYC U KOCHUHYC yIJla TPEeYroJbHHMKA), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MeEpbl MPEIMETOB U OOBEKTOB B OKpPYKaIOIEM
MHUpE; YMEHHE NPUMEHITh (GOPMYJIBl TEepUMETpa U  IUIOMIATH
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuleNieNUIe1a; YMEHHE NPUMEHSATh MNPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOLICHHSA IS

BBIYMCJICHUA TJIMH, paCCTOHHHﬁ, IUTOIIA e
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YMmenue wu3o0pakaTh IUIOCKME (UIYypbl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (GUTYPBl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIBHOMY OITMCAHUIO
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YMmenune ONneprupoBaTh IIOHATUSAMMN MpAMOYTOJIbHAA CHCTEMA
KOOpJAUHAT, KOOpAWHAThI TOYKH, BCKTOp, cymmMma BCKTOPOB,
MPON3BCACHUC BCKTOPA HA YUCJI0, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB,
YMCHHUEC HCIHOJIB30BATh BCKTOPBI U KOOPAWHATHI JIA MPCACTABICHUA
JaHHBIX W PCIICHHA 3ada4, B TOM YHCIC H3 JPYrux y‘-Ie6HBIX

npeamMeToOB U pCaHBHOﬁ KHU3HHU
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YMeHue omnepupoBaTh IMOHATHSAMH: CTOJOMKOBBIE U KPYTOBBIC
auarpaMMmbl,  TaONMUIBL, cpenHee  apudMeTHUecKoe, MeAHuaHa,
HauOoJblllee U HAMMEHbIIEe 3HAYCHHUA, pa3MaxX YHCIOBOro Habopa;
YMEHHE  U3BIIEKaTh, HMHTEPIOPETUPOBATH M  MPEoOpPa3OBHIBAThH
uHbOpMallMIo, TMPEACTABICHHYI0 B TalOiuIlaXx M Ha Juarpammax,
OTpaKarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKpYXaroIleM MUpe
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YMeHune omnepupoBaTh TMOHATUSIMU: CIYYallHBIA OMBIT (CIy4yalHbIN
AKCIIEPUMEHT), JJIEMEHTapHOe COOBITHE (PIIEMEHTapHBI HCXO.)
CIIy4yailHOrO OIIbITa, CIydyailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHUE HAXOAWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMM; yMEHHE pellaTh
3ala4yl METOJIOM OPTaHM30BaHHOTO TMepedopa W C HUCIHOIb30BAaHUEM

ImpaBujia YMHOXCHHs, YMCHHE OLCHHUBATH BECPOATHOCTHU PCaJIbBHBIX




COOBITHH H HBHeHHfI, MNOHUMAThb POJIb HNPAKTHUYCCKU HJOCTOBCPHBIX H
MaJIOBEPOATHBIX COOBITHI B OKpyXKaromemM MHPE U B IXKHU3HHU,
3HAKOMCTBO C IIOHATHEM HE3aBHCHMBIX CO6I)ITPII>'I; 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €0 POJIBIO B MaCCOBBIX SIBJICHUAX
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YMeHue BbIOMpAaTh NOAXOISIIMM H3YYEHHBIM METON MAJi PELIEHUs
3a/1a4d, NPUBOJUTH NPHUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, OIIMCHIBATh OTAEIbHBIC BBIJAIOIIHUECS  PE3YyJbTaThI,
[IOJIy4CHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKW, NPUBOAUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTCYECTBEHHOM

U BCEMUPHOU UCTOPUHU

IHHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D
IHO MATEMATUKE

Kon

HpOBepHeMbIﬁ JIEMEHT COACPRKAHUS

1 Yucna v BIYUCICHUS

1.1 Hatypanbnble u nensie yncina. [I[puzHaku 1eIMMOCTH IENbIX YHCEeT

12 OOBIKHOBEHHBIE U JIeCATUYHbIE  APOOM,  MPOLEHTH, OECKOHEUHbIE
' NePUOIUYECKHE TpoOu

13 Pammonanbhele  yncna. ApudmMeTHUeckue Onepalud C  parroHaJIbHBIMU
' YHClIaMU

14 JevictBurenpHble uncna. ApudmeTHdeckue omnepanud ¢ JACHCTBUTEIBHBIMU
' YyHcliaMu

L5 [TpubmmkE€HHbIE BBIUMCICHHS, TMpABUIA OKPYIJICHHUS, NPUKHAKA U OIICHKA
' pe3ynbTaTa BEIYUCICHUN

2 AnrebpanuecKkue BBIPaKEHHS

2.1 BykBeHHbIE BbIpa)keHHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

’5 Crenenp ¢ uenbiM mokazareneM. CTemeHb € palMOHAJIbHBIM IOKa3aTeseM.
' CBoiicTBa cTenEHN

2.3 MHorouieHsbl

2.4 AnreGpanueckas 1poob




Apubmernueckuit KOpPEHb HaTypajJbHOU CTETICHHU. HeiicTBus c

= apu(METHUECKUMHI KOPHSIMHU HATypaIbHOW CTETICHN
3 YpaBHEHUs ¥ HEPAaBEHCTBA
31 Hensile u apoOHO-panMoHanbHBIE YypaBHEHUs. CHCTEMBl M COBOKYIHOCTH
' YpaBHEHUI
32 Hensie u npoOHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemienue TexcToBBIX 33124
4 YmcoBbie OCIeI0BaTeIbHOCTH
4.1 TlocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS MTOCIEN0BATEIbHOCTEN
42 Apugpmernueckass U reomerpudeckas nporpeccur. Dopmyna  CIO0XKHBIX
' IIPOLICHTOB
5 OyHKINU
Oynkiys, crnocodbsl 3amanHus  ¢yHkumu. I'paduxk  pynkuum. OOnacth
OTpe/ieIeHUs] U MHOKeCTBO 3HaueHul (ynkumu. Hynu gynkmuu. IIpomexyTtku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHH. MaKCUMyMBbl WU
MUHUMYMBI (QyHKImH. HanGonbimee W HanMeHblee 3HaYeHHWE (DYHKIMH Ha
MIPOMEXKYTKE
6 KoopannaTsl Ha IPsIMOH U IJIOCKOCTH
6.1 KoopaunaTtnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue ¢purypsl u Ux CBOMcTBa
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYyXHOCTb U KPYT'
7.5 N3mepenue reoMeTpuyecKuX BEITUYUH
7.6 BekTops!l Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaTHUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTh




8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pader




