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INOACHUTEJIbBHAA 3AITMCKA

I'eomeTpust Kak OAMH M3 OCHOBHBIX pa3/eiioB IIKOJbHOW MaTEMAaTUKU, UMEIOIIUN CBOEH
LEJIBI0  00ECIeYUTh H3Yy4YE€HHE CBOWCTB M pa3MepoB (UIryp, MX OTHOIIEHUH U B3aUMHOE
pacIioyio’keHNe, OMHPACTCS Ha JIOTHUECKYIO, JIO0Ka3aTelIbHYIO JHHHIO. LIeHHOCTh u3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00yJaromuiics
YUUTCSI TPOBOJUTH JOKA3aTENIbHBIE PpACCY)XKICHHs, CTPOUTh JIOTMUECKHE YMO3aKIHOUEHUs,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKJIEHUS MU CTPOUTh KOHTPIPUMEPBI K JIOXKHBIM, IPOBOIUTH
paccyXIeHUs «OT IPOTUBHOI0», OTINYATh CBOMCTBA OT NMPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHUSL.

Bropoii nenbro u3yd4eHus TeOMETpUU SABISIETCA UCIIOIb30BAHKME €€ KaK MHCTPYMEHTA IpH
peLIeHUH KaK MaTeMaTHUECKUX, TaK U MPAKTHUECKUX 3a/a4, BCTPEUYAIOIUXCS B pealbHON JKHU3HU.
OOyuarouuiics JODKEH HAYYUThCS OINPENeNIUTh I'€OMETPHUECKYI0 (Urypy, ONHUCATh CIOBaMHU
JAHHBIA YepTEX WM PUCYHOK, HAWTHU TUIOIIAAb 3eMEIBHOTO Y4acTKa, paCCUNTaTh HEOOXOANMYIO
JUIMHY OTITOBOJIOKOHHOTO Ka0ensi Win TpeOdyeMble pa3Mephl rapaxka sl aBTOMOOWIA. DTOMy
COOTBETCTBYET BTOpAsi, BBIUMCIUTENIbHAS JIMHUSA B M3y4eHUU reomerpuu. llpu pemenun 3anau
IPAaKTUYECKOI'0 XapakTepa 0OydyarolMics YUYUTCS CTPOUTh MaTeMaTHYECKUE MOJIEIH pPeabHbIX
KU3HEHHBIX CHUTYalluld, MPOBOJHWTH BBIUYMCICHUS M OICHUBATH aJCKBATHOCTH IOJIYYCHHOTO
pe3yJbTara.

KpaiiHe BaxXHO NOJUEPKUBATH CBS3M TEOMETPUU C JAPYIMMH YYE€OHBIMH MpeAMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONpPENENICHUs  IeOMeTpUYecKUX (GUryp W IOHATH,
JIEMOHCTPUPOBATh IPUMEHEHHE MTOJyYEHHbIX YMEHUH B pU3HKE U TEXHUKE. DTU CBA3M Haubosee
APKO BUIHBI B TeMax «BekTopb», «TpuroHoMeTpudecKre COOTHOWEHUs», «MeTox KoopauHaT»
u «Teopema [Tucdaropa.

VYuebublil kypc «I'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3elibl COJEpPKAHUS:
«['eomerpuueckue Gurypel U UX CBOMCTBa», «l3MepeHHE TIeOMETPUYECKUX BETMUYMHY,
«JlekapToBbl ~ KOOpAMHATBI ~Ha  IUIOCKOCTH»,  «Bektopbl», «/IBIKEHHMS  IUIOCKOCTHY,
«IIpeobpazoBanus nogooOUs».

Ha usyuenue yaeoHoro kypca «I'eomerpusi» orBoautcst 204 gaca: B 7 kiacce — 68 wacos (2
yaca B HEJeN0), B 8 kiacce — 68 vacoB (2 yaca B Henmenio), B 9 kinacce — 68 yacoB (2 daca B
HEJICITIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie nonsatus reomerpuu. Touka, mpsmasi, OTpPE30K, Jyd. Yroia. Buael yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOrOyrojbHUK.
[TapamienbHOCTh U NEPNEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsie ¢purypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [Ipumepsl cuMmeTpuu
B OKPY’KAIOILIEM MUDE.

OcCHOBHBIE TIOCTPOECHMSI € TOMOIIBIO LIMPKYJIA ¥ TUHEWKHU. TpeyronbHuK. BeicoTa, Mequana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUMN TpeyroJibHUKHU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpU3HAKU pPaBHOOEAPEHHOro TpeyrojipHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M IpHU3HAKU MapajIeNbHbIX NpsiMbIXx. CymMMa yIjoB TpeyrojbHUKa. BHemiHue
YIJIbl TPEYTOJIbHUKA.

[IpsmoyronbHblil  TpeyroiapHuK. CBOMCTBO MeOuaHbl NPSMOYIOJIBHOTO TPEYrOJIbHHKA,
NpoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMeTpHUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIlIeM yriie U O0bIIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIOHHAs.

I'eomerprueckoe mecTo TOYeK. buccekTpuca yrila M CEpeIMHHBIA NEPNEHAMKYIAp K
OTpE3Ky Kak FreOMETPHUUECKHE MECTa TOUEK.

OxkpyXHOCTb M KpyI, XopAa M JAHaMeTp, HMX CBOicTBa. B3auMHOe pacnonoxeHue
OKpYHOCTH U npsiMoii. KacarenpHas u cekymmas K OKpy>KHOCTH. OKpY>KHOCTb, BIIUCAHHAs B YTOJI.
BrincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIIACC

YereipéxyronbHuku. IlapamnenorpaMm, €ro npu3HAakd U CBOMCTBA. YacTHbIE Cilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenusi menuanbsl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
MPOMOPLUOHAIIBHBIX OTPE3KaXx.

CpenHue TMHNN TpeyroJibHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa.

[TogoOue TpeyronpHuKOB, KodhdumueHT nmogodus. [Ipu3Haku mogo0us TpeyroJbHUKOB.
[TpumeneHnne noao0us Mpy peIeHUH MPaKTUYECKUX 3ajay.

CaoiicTBa miomaaeid reomerpudeckux uryp. @opmyinsl A MJIOLUAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH o100HBIX UTYP.

Brruucnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema Iudaropa. [Ipumenenue teopems [Tudaropa npu pemieHnn NpaKTUIECKUX 3a71a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIa MpsMOYIOJBHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXKIY KacaTeJIbHOW M XOpPAOW. YTIJIBI MEXIY
XOpAaMH U CEeKylUMH. BriricaHHbIE U ONIMCaHHBIE YETHIPEXYTOJIbHUKN. B3anMHOE pacnonoxeHue
IBYX OKpyxkHOcTel. Kacanue okpyxxuocteit. O01ue kacaTelbHbIE K TBYM OKPY>KHOCTSIM.



9 KUIACC

Cunyc, kocunyc, Tauresc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
DopMyIIbl IPUBEIECHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. Pemienune
IIPAKTUYECKUX 3a7a4 C UCIIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue mogobus. [logqoOue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o0 mpou3BeeHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYLIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAY/Nb) BEKTOpa, COHAIIPABICHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy Hal
BEKTOpaMHU. Pa3nokeHue BeKTopa 1o JIByM HEKOJUIMHEAapHBbIM BekTopaM. KoopauHatel BEKTOpa.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. YPaBHEHUS IPSIMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEpeceueHue OKPY>KHOCTEHN U NMpsMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpY)HOCTHU. ['pagycHas U paguaHHas Mepa yria,
BBIUNCJICHHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBM>KEHMSI IIJIOCKOCTU M BHYTPEHHUE CUMMETPUH (PUTYD (3JIeMEHTapHbIE IPEACTaBICHUS).
[TapannensHbii nepenoc. [loBopor.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOTpaMMbl y4deOHOro Kypca «l'eomerpus»
XapaKkTepU3yIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TNPOILIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSIM POCCHMCKMX MAaTEMaTUKOB M POCCUHCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUHN B APYTMX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaIaHCcKoe U IyXOBHO-HPaBCTBEeHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid ero Ipas,
MPEACTABICHHEM O MAaTeMaTHUYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3UYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO OO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM IOCTHKEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKHX 3a7a4 MaTeMaTU4eCKOu
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTrO 00pa3oBaHUs Ha MPOTSHKEHUU BCEH
JKU3HM JIJIS1 YCTIEITHON MpodeCcCuOHATbHON NeITeTbHOCTH M pa3BUTHEM HEOOXOJAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHUEM WHIUBUIYaTbHOW TPACKTOPHUH OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIHTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W OJCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHHH, pacCcyXIeHUH, YMEHHUIO BUJIETh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMSA:

OpHUEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4YelOBEYECKOH MNeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHUS [IUBUJIN3AIINH, OBJIAJICHUEM SI3bIKOM MAaTeMaTHKU M MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
HCCIIeIOBATENILCKON EATEIbHOCTH;

6) puznyeckoe BocnuTaHue, GopMUpoOBaHHE KYJIbTYPbI 310POBbSI H IMOIMOHAILHOI0
0J1aronoJIy4usi:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHUECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBbSI, BEJICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUNA U OTABIXA,
perynspHas (pu3nUeckas akTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4eIoBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHME:

OpHEHTAIlMeH HAa MPUMEHEHHE MaTEeMaTHYeCKUX 3HAHWH ISl pelleHus 3a7ad B 00iacTu
COXPAHHOCTH OKPYKAIOLIEH Cpebl, IJIAHUPOBAHUS MOCTYNMKOB M OIEHKH HMX BO3MOXHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpefbl, OCO3HAHUEM TJ100aJIbHOTO XapaKTepa SKOJOTUYECKHUX
npo0JeM U myTel uxX pereHus;



8) aganTanus K H3MEHSIOIIUMCS YCJIOBHAM CONHAILHOI W PUPOIHON Cpebl:

TOTOBHOCTBIO K JCUCTBUSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOECH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jrozied, mpuodpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIIBITA IPYTUX;

HE00XO0AUMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HAHWM, B TOM 4ucie GopMyIUpoBaTh UICH,
HOHATUS, TUIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIPUHIMATD CTPECCOBYIO CUTYAILIUIO
KaK BBI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAEMble pELICHUS U JEHCTBHUI,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.



METANPEIMETHBIE PE3YJIbTATBI

Kon [IpoBepsiembie TpeOOBaHUS K METAPEIMETHBIM pPe3yJibTaTaM OCBOEHUs | MeranpeaMeTHbIe pe3yIbTaThl (B COOTBETCTBUU
o c PII)
MIPOBEPSEMOro| OCHOBHOW 00pa30BaTEIBHOM MPOTPaMMBbI OCHOBHOTO 00IIIET0 00pa3oBaHus
TpeOoBaHUs
1 [To3naBarensHbie Y'Y /]
11 bazoBrbie noruyeckue aelCTBUS
111 BhISBIISATH U XapaKTepHU30BaTh CYIIECTBEHHBIC PU3HAKU OOBEKTOB (sIBIIeHUI) | BBIABIATE U XapaKTepu30BaTh CYIIECTBEHHBIE
MpU3HAKHU MaTeMaTUYECKUX 00BEKTOB,
MOHATHH, OTHOIICHUM MEXIY NOHATHIMU,
dbopMynupoBaTh OMpeeNIeHUs TOHITUH.
112 YcTaHaBIMBaTh CYIIECTBEHHBIN MPHU3HAK KIIACCHM(HUKAIIMK, OCHOBAHMS i | YCTaHABIMBATL  CYLIECTBEHHBIM  IIPU3HAK
0000111eH!S 1 CpaBHEHUS, KPUTEPUH POBOIUMOTO aHAIM3a K/1aCCH(DMKAIMH, OCHOBAHUS JUIsi 0000IICHH S
U CpPaBHEHMs, KPUTEPUH  MPOBOJUMOIO
aHaiu3a.
113 C yueTom npeayiokKeHHOM 3a]1a4H BBISIBIISATh 3aKOHOMEPHOCTH M IPOTUBOpEUrs]| BBIABISITE MaTeMaTHYECKHUE 3aKOHOMEPHOCTH,

B pacCMaTpUBaeMbIX (paKTax, JAHHBIX U HAOIIOICHUSIX;
npeasiaraTb KpUTEPUH [ BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUIA;

BBISBJIATH JeUUUT MH(POPMALMU, JAHHBIX, HEOOXOAUMBIX JUISl PeIeHUs
[IOCTaBJICHHOM 3a1a4u

B3aMMOCBSI3M M TPOTHBOpeuMs B (akTax,
JaHHBIX, Ha6J'IIOJIeHI/I$IX n  YTBCPKIACHUAX,
npejjlaraTb  KPpUTEPUM Ui BBIABIICHUSA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

BBISBIIATHE HEZOCTATOYHOCTh U M30BITOYHOCTD
uHpopManuu, MaHHBIX, HEOOXOJUMBIX IS
pelIeHus 3a1a4H;




114

BBISIBIISATE  TIPUYHMHHO-CIICJCTBEHHBIC CBS3M TPU HM3YYCHUU SIBICHUH |
TPOLIECCOB

1.15

Jlenate BBIBOABI € HCIOJIB30BAHUEM JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH, (POPMYIIMPOBATH THIIOTE3HI O

B3aNMMOCBA3AX

JieaTh BBIBOJIBI C MCHOJB30BAaHUEM 3aKOHOB
JIOTUKHU, JIEIYKTUBHBIX W  WHAYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUECHUI o
aHAJIOTUH.

1.1.6

CamMocTosATeIbHO BBIOUPATh CIIOCO0 pelieHus yueOHOM 3amaun (CpaBHUBATh
HECKOJIBKO BapUaHTOB PEIICHMSI, BRIOMPATh HANOOJIEe TIOIXOSIIHIA ¢ YIeTOM|
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB)

BbIOMpaTh croco0 pemeHus yueOHo# 3amauu
(cpaBHUBATh HECKOJIbKO BAPUAHTOB PEILIEHUS,
BbIOMpaTh Hambosee MOAXOIAIIUN ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB)

12

bazoBrie ncciaeqoBaTeIbCKUE JCHCTBUS

121

[IpoBOANTH 1O CaMOCTOSATENBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIN]
IKCIIEPUMEHT, HEOOJBIIOE HCCIEeIOBAHUE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH]
0o0beKkTa W3y4YCHUs, NPHUYMHHO-CICACTBCHHBIX CBS3€H M 3aBHCUMOCTEH]
00BEKTOB MKy COO0M

[IpoBoauTh o CaMOCTOSITEJIBHO
COCTaBJICHHOMY IJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJBIIOE HCCIET0BAaHHE IO
YCTaHOBJICHUIO 0COOEHHOCTEHN
MaTeMaTHYeCKOro OObeKTa, 3aBHCUMOCTEN
00BEKTOB MEX Y co00M

122

OrneHuBaTh Ha MPUMEHUMOCTH M IOCTOBEPHOCTH HHPOPMAIUIO, TTOTYYECHHYIO
B X0JI€ UCCTIEOBAHUS (IKCIIEPUMEHTA)

OueHuBaTh  JTOCTOBEPHOCTh  IOJyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IICHHI

123

CamocrosiTenbHO (GopMyIHpoBaTh 00OOIICHHWS W BBIBOABI MO PE3YNIbTaTaMm|
IMPOBEACHHOTI'O Ha6J'IIO}IeHI/I$[, OIlbITa, UCCIICAOBAHUS, BJIaICTh NHCTPYMCHTaAMY|
OLCHKHU JOCTOBCPHOCTHU IMOJTYYCHHBIX BBIBOAOB U O606HI€HI/II>1

CamocrosiTenbHO bopmynupoBath
00001IeHNsT W BBIBOJABI IO pe3yjibTaTaMm
POBEAEHHOTO HAOIIOAEHUS, UCCIIEOBAHUS

124

[TporHo3upoBaTh BO3MOXKHOE JalbHEWIIEe pa3BUTHE MPOLIECCOB, COOBITUH U
UX TIOCJIEACTBUS B AHAJOTMYHBIX WM CXOJHBIX CHUTyalUsX, BBIJBHUIaTh
IPEIOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX

[IporHO3MpoBaTh  BO3MOXKHOE  pPa3BUTHE
nporecca, a TaKxXe BBIJIBUTATh
MPENIOJIOKEHUST O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX




1.25

Hcmons30BaTh BOIIPOCHI KaK I/ICCHGHOBaTeHBCKI/Iﬁ HHCTPYMCHT IIO3HaHMA,

dbopMynupoBaTh BOMPOCHL, (DUKCHPYIOIIHE pPa3pblB MEXAY peajlbHbIM Ul

Hcnons3oBatk BOIIPOCHI KaK
UCCJIEIOBATEIbCKUA HMHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh BOMNPOCHL, (UKCHUPYIOLIUE

)KENaTeJIbHBIM  COCTOSIHHEM  CHTYyallMd, OO0BEKTa,  CaMOCTOSATEIbHO IPOTHBOpPEUYHE, INPOOIEMY, CaMOCTOSATEIBHO
YCTAHABIIMBATh UICKOMOE U JAHHOE; yCTaHaBJIMBaTh HCKOMOC u HaHHOE,
dbopmMHpoOBaTh THUMOTE3y, APryMEHTHPOBAThH
¢dbopmupoBaTh TUIIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CY)KICHHH U CY)KICHH| CBOIO MO3UIIMIO, MHCHHE
NpYruX, apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE
1.3 Pa6ora ¢ nadopmarueit
131 [TpuMeHSTh pa3TUYHbIE METOJbI, HHCTPYMEHTBI M 3alpOCHl NPH TIOUCKE U]
orbope nH(pOpPMAIMK WK JaHHBIX U3 UCTOYHHKOB C YYETOM MPEIOKEHHON
yueOHOIl 3a/1a4u U 3a/1aHHBIX KPUTEPHUEB
1.3.2 BeiOupare, aHanu3upoBaTh, CHUCTEMaTH3UpOBaTb M HHTEpPIpeTUpoBaTh| BeiOuparth, aHaJIN3HPOBATh,
MH(OPMALIMIO Pa3IMYHbIX BUJOB U (POPM MpeACcTaBICHUS; HAXOAUTh CXOAHble| CUCTEMATU3UPOBATE M MHTCPIPETUPOBATDH
ApryMeHTBI (IOATBEPKIAIOLIME WIH ONPOBEPraIolle OHY U Ty ke Hjeto, MHPOPMAIMIO  PasIHIHBIX  BHIOB M (opm
IpeACTaBICHUS
BEPCHUIO) B a3 IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX
133 CamocrosTenbHO  BBIOMpaTh  ONTUMalbHYIO  (opMmy  mpexacraBienus] Beiouparsb dopmy IIPEJCTaBICHUS
MH(MOPMAIMH ¥ WITIOCTPHPOBATh PEIIAeMbIe 33Ul HECTOKHBIMU cxeMaMu,| HHPOPMAlMK W HIUTIOCTPHPOBATH pEIIacMble
JuarpaMMaMu, HHOU rpaduKoi U X KOMOMHAIMAMU sajain CcxeMaMu,  MarpaMMami,  MHOH
rpadukoi ¥ ©X KOMOUHALIUSIMHU
134 OneHnBaTh HAJCKHOCTh WH(POPMAIMK TI0 KPUTEPHSIM, TPEATOXKeHHBIM | ONeHuBaTh HAAEKHOCTh HWHOOPMAIMH 10
NeAarorndyeckuM pabOTHUKOM W C(HOPMYIHPOBAHHBIM CAMOCTOSITENIEHO KpUTCPUSIM, MPCUIOKCHHBIM YYUTCJIEM HJIN
c(OpMYITMPOBAHHBIM CAMOCTOSTEIILHO
1.35 O} PexTuBHO 3a1IOMUHATH U CUCTEMATU3UPOBATh HH(OPMALIHIO




Kommynukatushabie YV /|

2.1 Obwenue
211 BripaxaTh ceOst (CBOIO TOUKY 3pE€HHMSI) B YCTHBIX U TUCBMEHHBIX TEKCTaxX BOCIPUHUMATH U (POPMYIHPOBATH CYKIACHHUS
B COOTBETCTBUU C YCIOBUSIMH U LIEIISIMHU
OO0IIeHHUs], ICHO, TOUHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3PEHHS B YCTHBIX M MUChbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 10 X0y PELIEHUs
3a/1a4yu, KOMMEHTHUPOBATH MOJTYYCHHBIN
pe3yiabTar
212 B xoxe amamora u (MiaM) AMCKYCCHMU 3a/1aBaTh BOMPOCHI IO CYIIECTBY| B XOJ€ 00CYKJI€HUS 33aBaTh BOIPOCHI 110
00cCy’K1aeMOii TEMBI U BBICKA3bIBaTh UJICHU, HALICJICHHBIC HA PellIeHue 3a1auu 1 CYIICCTBY 00CyK/1aeMO# TEMBbI, TIPOOIIEMBI,
0 IepKaHne OJIaroKeaaTeIbHOCTU OOLICHUS; pelraemMoit 3a/1a4u, BhICKA3bIBATh UIIEH,
HalleJICHHbIE Ha MOUCK pelIeHus,
COINOCTABJIATh CBOU CYXKJICHHS C CYXKICHUSIMHU JIPYTHX YYACTHUKOB Juanora,| CONOCTABIIATE CBOU CYXACHUA C CYKACHUAMU
OOHAPYKHMBATh Pa3IMYUE M CXOICTBO MO3ULIUN ApYrHX ydaCTHHKOB JHaiord, 06Hapy)KHBaTE’
pasuyue U CXOJCTBO MO3UIUH, B KOPPEKTHOM
dbopme hopMynHupoBaTh pa3HOTIACHS, CBOU
BO3paKEHHUS
2.13 [Ty6GnuuHO npeAcTaBiIsTh pe3yabTaThl BBHITIOJIHEHHOTO OMbITA (SKCIIEPUMEHTA, MPEICTABIISATh PE3YyIbTAThl PEIICHUS 3a/1a4H,
HUCCIICIOBAHMS, HpOCKTa); OKCIICPpUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (hopmMar
CaMOCTOSITENILHO ~ BBIOMpaTh (opmar BBICTYIUIGHHS C YY€TOM 3ajadl BBICTYIIEHUS C yUETOM 3ajad PE3eHTALuU U
Mpe3eHTAIMHU K 0OCOOCHHOCTEH ayJTUTOPHH U B COOTBETCTBUH C HUIM COCTaBIISITH 0COOCHHOCTEHT aynTOpHN
YCTHbIE U THCHbMEHHBIE TEKCThl C WCIOJIb30BAHUEM HJUTOCTPATUBHBIX
MaTepuasoB
214 Bocnpunumate u  (GopMyaMpoBaTh CYXKAEHHUS, BBIpaXKaTb HMOLUH B

COOTBETCTBUH C LECIIAMHA U YCIIOBUAMHA O6IHCHI/I$I;




paciio3HaBaThb HCBCp6aJ'IBHBIC cpe€acTBa O6H_[CHI/IH, IIOHHUMAaThb 3HAYCHHUG
CONMAJIbHBIX 3HAKOB, 3HATb M pPACIO3HABATb MNPCAIIOCBUIKA KOH(i)JII/IKTHBIX

CI/ITyaL[I/IfI H CMAT4aThb KOH(bJ'II/IKTBI, BECTHU IIEPETOBOPHI;

MOHUMATh HAMEpPEHUs JAPYTUX, MPOSBIATh YBAXKUTEIBHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOI Gopme popMyIHUpOBaTH CBOU BO3PAKECHHUS

2.2

CoBMecTHAS IeSATEIBHOCTD

22.1

[loHnMaThe ¥ KCMOAB30BaTh MPEUMYIIECTBA KOMAHAHON M MHAUBUIYATbHOM

paboTBl  MpH  PEUICHWH  KOHKPETHOW  mpoOjeMbl,  0OOCHOBBIBATH
HEOOXOJMMOCTh TPUMEHEHHUSI TPYHIOBBIX (OPM B3aUMOJEHCTBHS MY

PCLIICHUN ITOCTaBJICHHON 3aJa4iu,

MIPUHUMATH 11€J1h COBMECTHOM JEATETbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS]
0 €€ JOCTHKEHMIO: paclpeleNiTh poJId, IO0rOBapHUBaThCs, OOCYXAaTh
MPOLIECC U PE3YJITAT COBMECTHOM paboTHI;

YMCTb 0606HIaTI) MHCHHSA HCCKOJIBKUX YECJIOBCK, HNPOABIIATL T'OTOBHOCTH
PYKOBOJAUTD, BBIIIOJIHATH NOPYUYCHUSA, TIOAUYUHATHCA,

MJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOUM padOThI, ONPEAETSATh CBOKO POJb (d
Y4ETOM MPEANOYTEHUH 1 BO3MOXXHOCTEN BCEX YYJACTHUKOB B3aMMOJIEUCTBUSA),
pacnpenenaTh 3aJaud MeX1y YWieHaMHd KOMaH/bl, y4aCTBOBaTh B IPYIIOBBIX]
dbopmax paboTsl (00CyXIeHUsI, 0OOMEH MHEHH, ""MO3TOBBIC IITYPMBI" U UHBIC);

BBITIOJIHSITH CBOIO YacTh PabOTHI, JOCTUTATh KaUYeCTBEHHOTO pe3yJjbTaTa o)
CBOEMY HAIIPaBJICHUIO U KOOPAUHHUPOBATH CBOU JACHCTBHS C IPYTUMU WICHAMU]
KOMAaH/bI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaga B OOMIUI MPOAYKT IO KPHUTEPHSIM,

CaMOCTOSITEJIbHO  COPMYJIMPOBAHHBIM  YYaCTHUKAMH  B3aUMOJEHUCTBUS;

MMOHUMATh W MCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW W WHJWBHUIyaJbHOW pabOThI MpH
pelIeHNN y4eOHBIX MaTEMAaTUYECKUX 3a/1a4;

[IpUHHUMATh LECJIb COBMECTHOH ACATCIIbHOCTH,
IUIAHUPOBATh ~ OPTaHU3AIMI0  COBMECTHOM
paboThl,  pacmpeneniartb  BUAbl  pador,
JIOTOBAapUBAThCS, OOCYXXIaTh Mpolecc |
pesynpTaT  paboThl, 0000IIaTh ~ MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIMIOBBIX (opMax pabOTHI
(oOcyxneHusi, oOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBIOJIHATH CBO YacTh
paboOTBI M KOOPJUHUPOBATH CBOU JICHCTBUS C
IPYTMMH  YJIEHAaMH KOMAaHJbI, OIICHUBATh
Ka4eCcTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, cOpMyYITHPOBAHHBIM
YYaCTHUKAMHU B3aMMOJICHCTBHSI.




CpaBHHBATb PEC3YyJbTaTbl C HCXOHHOﬁ 33,[[8‘16171 N BKJIaJ KaXA0ro 4YJICHA,
KOMaHIbI B JOCTUKCHHUEC PC3YJIbTATOB, Pa3aCiIsATh C(bepy OTBCTCTBCHHOCTH U
IIPOSABJIATE TOTOBHOCTD K IIPEAOCTABJICHUIO OTUYCTA IIEPET rpynnoﬁ

3 PerynstuBubie YY ]
31 Camoopranusanus
3.11 BbIsBAST IpOOIeMBI 7Sl pelIeHHs] B dKU3HEHHBIX U YY€OHBIX CUTYAIIUAX; CaMOCTOSITENTHO COCTAaBIIAThH IJIAH, aJrOPUTM
perieHus 3a1a4u (MM €ro 4acTh), BEIOMPATH
CaMOCTOSITEIILHO COCTABJIATH QJTOPUTM PEIICHUs 3a7add (MU €ro 4YacTh), .
5 crnoco® pemieHus ¢ y4€TOM HMMEIOMIMXCS
BBIOHpATh cIOCO0 pelieHus: yueOHO! 3ajaul ¢ y4eTOM UMEIOIIUXCSI PECypCOB .
N PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeAsiaraéMble BapUaHTBI .
N apryMEHTUPOBAaTh BapUAHTBl pEUICHUH ¢
peleHHIA " .
y4€TOM HOBOU HH(pOPMAITHH
3.1.2 OpueHTUpOBaTbCSI B PA3IMUHBIX  TOAXOAAX  NPUHATHA  PELIEHUH| caMOCTOSATEIbHO COCTABJIATH IJIaH, aITOPUTM
(MHIWBUyadbHOE, TPUHATHE pEIIeHHs B TpyIIe, NPUHATHE pEUIeHWH| pelieHus  3aJadyd (MM €ro  4acTh),
TPYIIOi); KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C YIETOM
HOBOM HH(pOpMaLIUN
COCTaBJIATh ITUTAH JIEHCTBUH (IUIaH peaau3alid HaMEUEHHOTO alTOPUTMA
pENICHUS ), KOPPEKTUPOBATH MPEIJIOKEHHBIA AJTOPUTM C YIETOM TOTyYCHUS]
HOBBIX 3HaHUH 00 N3y4aeMOM OOBEKTE;
nenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE
3.2 CaMOKOHTPOJTH
321 Branets cnocobamu caMOKOHTPOJISI, CAMOMOTHBAITUH U peICKCUI BJIQ/IETh criocobamu CaMOTIPOBEPKH,
CAMOKOHTPOJISI ~ @polecca U pe3ysbTara

pCeUICHUA MaTeMaTHYEeCKON 3aga4du




3.2.2 BHOCHTP KOPPEKTUBBI B JI€ATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, | IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT
WU3MEHUBIINXCS CUTYallH, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH | BOBHUKHYTh IIPU PEIICHUH 3a/aul, BHOCUTb
KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HalJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYAHOCTEN
3.2.3 JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallMM U MpeasiaraTh IUIaH €€ H3MEHEHMS; OLIEHHBATH COOTBETCTBUE pe3yJibrara
NESATeIbHOCTH  IOCTABICHHOW  Lelu |
UTBIBaTh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb
ya 5 PEABHA pyA ’ p yr YTl yenoBusiM, OGBACHATE MPUYMHBI IOCTHKCHHS
OpU pelIeHUH y4yeOHOM 3ajauM, afanTUpOBaTh pEIIEHHE K MEHSIOLUMCS
c WIA HEOCTUIKEHUS 1IeJIU, HaXOAUTh OLIMOKY,
00CTOSITENBCTBAM; ;
’ JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY
OOBSACHATH  NPUYMHBI  JIOCTH)KEHUS  (HEJOCTHXKEHHUS])  Pe3yJbTaToB
NesITeIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMEThb HAaXOIUTH
MO3UTUBHOE B ITPOU30LIEIIIEN CUTYalINH;
OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBHIM
3.3 OMOIMOHATBLHBIA MHTEIUICKT
33.1 Paznuuath, Ha3bIBaTh U YNPaBIATh COOCTBEHHBIMHU 3MOLMSIMU U SMOLHUSMHU
APYTHX,
BBISIBJISITh U @HAJIM3UPOBATh IPUYKHBI SMOLIUH;
CTaBUTh ce0s1 Ha MECTO JIPYToro 4eioBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUs
ApYyroro,
pEryJIMpoBaTh CIIOCOO BBHIPAKEHUS IMOLIUI
34 [Tpunstue ceds U Apyrux




34.1

OCO3HaHHO OTHOCHUTBCS K IpPyrOMY 4eJIOBEKY, €r0 MHEHHUIO; IPU3HABATH CBOE
IpaBo Ha OHMIMOKY M TaKOe e MPaBo IPYroro; NpUuHUMATh ceOst M IPYTUX, HE

ocyxxJasi;
OTKPBITOCTh ce0e U IPYTUM;

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATh BCE BOKPYT




INPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 7 kjacce oOy4aroIMMCS IMOJYYUT CIEAYIOIIME HpPEIMETHBIE
pE3yJbTATHL:

Pacnio3naBath HW3ydeHHBIE Te€OMETpHYECKHE (UTYpPBI, OIpENeNiATh WX B3aUMHOE
pacronio’keHue, n300pakaTb FreOMETPHUECKUE (DPUTYPHIL, BHITIOIHATH YEPTEKHU IO YCIOBUIO 331a4H.
W3MepsATh NTMHEHWHBIE U YIJIOBBIE BEJIMYMHBL. PeliaTe 3a1aud Ha BBIYMCICHHUE IJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NIPEIMETOB B PEAIbHON KHU3HH,
pa3sMepoB MPHUPOTHBIX 00BEKTOB. Paznuuarh pasMepsl 3TUX 0OBEKTOB IO MOPSAKY BEIMYUHBI.

CTpouTh 4epTE)KU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsi NpHU3HAKAMM PABEHCTBA TPEYrOJBHUKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/a4.

IIpoBOAUTH TOTMYECKHUE PACCYKIECHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilonp30BaTbcd NpHU3HAKAMM PAaBEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJbHOIO TPEYTrOJIbHMKA, B PEIICHUU
r€OMETPUYECKUX 3a4a4.

OmnpeznensaTs napajuieabHOCTh HPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapaieIbHOCTh MPSAMBIX C IOMOIIbIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsIMOMA.

Pemrate 3a1aun Ha kiieTyaToOl Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAMTh YMUCIOBblE M OYyKBEHHbIC 3HAYEHMs YIJIOB B
FeOMETPUUYECKHX 3a/1a4aX C UCIIOJIE30BAHUEM CYMMBI YITIOB TPEYTOJIbHUKOB U MHOTOYT'OJIBHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH BYX MapaJlIeNIbHbIX NPAMBIX cekyuieil. Pemarp
IIPaKTUYECKHE 3a7]a4H Ha HaX0KJICHUE YTIIOB.

Brnanets noHsATHEM T€OMETPUUYECKOTO MECTAa TOUEK. Y METh ONPEENITh OUCCEKTPUCY yria
Y CEPEIMHHBIN EPIEHAUKYIISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBaTh OIPEACIICHHUsS] OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUU 3a1a4.

Biagers moHATHEM OIMMCAaHHOM OKOJIO TPEYIOJBHHUKA OKPYKHOCTH, YMETh HAXOAUThb €&
ueHTp. [lonp3oBaThCcs GakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJIbHUKA MEpeceKatoTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIECHAUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA
[IEPECEKAIOTCS B OJHOU TOYKE.

Bragers mnoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
MEPIEHAUKYJISIPHOCTH KAacaTeJIbHOM U painyca, MPOBEAEHHOTO K TOYKE KACAHMUS.

[Tonp30BaTbcst MPOCTEMIIMMH T€OMETPUYECKMMH  HEPAaBEHCTBAMM, IIOHUMATh WX
MIPAKTUYECKUM CMBICIL.

IIpoBOAUTHE OCHOBHBIE TEOMETPUYECKUE IIOCTPOCHHUS C TOMOILBIO LIUPKYJIISA U JIMHEUKHU.

K xonmy oOydeHuss B 8 kjacce OOydYalOMIMICS TONYYUT CIEAYIOUIME IpEIMETHBIE
PE3yIbTATHL:

Pacno3HaBaTe OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, MOJb30BAThCS UX
CBOMCTBAMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1a4.

[IpuMeHATH CBOWCTBA TOYKM IEPECEUCHHUs MEIMAaH TPEYroJbHUKA (LIEHTpa Macc) B
peIIeHnN 3a1ay.



Brnaners moHsATHEM CpelHEN JMHHUH TPEYTOJIbHUKA M TPAIelHy, MPUMEHITh UX CBOWCTBA
IIpU pPELICHUM reomerpudeckux 3anad. llomb3oBarbes Teopemoinn Pameca M TEOpPEMOU O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsATH pU3HAKH MTOI00US TPEYTOIBHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbest Teopemoii [Indaropa 1iist permeHus reoMeTPUIEeCKUX U MPaKTUIECKUX 3a7ay.
Ctpouth MaTEMaTHUECKYIO MOJIEJIb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO JIeaTh YepTEX U
HAXOJHUTh COOTBETCTBYIOIIHNE JIIMHBI.

Bnagerp NoOHATUSAMHU CHHYCa, KOCHMHYCAa M TaHI€HCA OCTPOro YIjla MpsIMOYTOJIBHOI'O
TpeyrojiabHuKa. I101p30BaThCs 3TUMHU MOHITUSMM JUIs PELICHUS TPAKTUUECKUX 3ajau.

Boruncnsate  (pa3nuyHbIMEH - cocobaMM)  IUIOH[AAb  TPEYrojJbHUKA U IJIOLIAAH
MHOTOYTOJIbHBIX  Guryp (moyib3ysach, TIJA€ HE00XoIuMo, KalbKylasTopoMm). IlpumensTs
[IOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Bnagerp NOHATHAMM BOMCAHHOIO U IIEHTPAIBHOIO YIJia, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yriaxX, yriax MeXIy XopaaMu (CEKYIIUMHU) U YTIIe MEeXAY KacaTelbHOU 1 XOpI0i pu
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

Brnagers MoOHSATHEM ONHUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSITh CBOMCTBA OMUCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHsTh MONydeHHBbIE 3HAHUS HAa MPAKTHKE — CTPOUTH MaTeMaTUYECKHWE MOJENU s
3a[a4 peajbHON JKU3HHU U MIPOBOAUTH COOTBETCTBYIOIIUE BBHIYUCICHUS C IPUMEHEHHEM MO100us
U TPUTOHOMETPUH (TTOJIB3YSCH, TJI€ HEOOXOAMMO, KAIBKYIATOPOM).

K xonmy oOydenuss B 9 kjacce 0Oy4aromuMiCs TMOJYYUT CICAYIOIIUE TPEAMETHBIC
pe3yJbTATHI:

3HaTh TPUTOHOMETPUUYECKHE PYHKIIMU OCTPHIX YTIIOB, HAXOAUTH C UX TTOMOIIBIO Pa3InYHbIE
AJIEMEHTHl TMPSMOYTOJBHOTO TPEYroJIbHUKA («pELIeHHE NPSIMOYTOJIbHBIX TPEYTrOJIbHUKOBY).
HaxoauTh (¢ moMOmIbI0 KanbKyIATOpPa) JUTUHBI U YIJIbI ISl HETAOJIUYHBIX 3HAUECHUH.

[Tonb3oBatbes hopMmysnamMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUISL HAXOKJICHUSI COOTHOIIEHUH MEX1y TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonb30BaTh TE€OpEMbl CHHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3IMYHBIX 3JIEMEHTOB
TPEYrojibHUKA («pelIeHUue TPEYTrOJIbHUKOBY), MPUMEHATh MX IMPH PEIICHHMH T'€OMETPHUECKUX
3ajad.

Bnaners nonsitusiMu nmpeodpazoBaHus M0 00Us, COOTBETCTBEHHBIX JIEMEHTOB MOA00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 000U TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJIbl y 1M0oA00HBIX ¢uryp. IlpumeHsTs cBoiicTBa MOJO0MS B MPAKTHUECKUX 3a]ayuax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKPYIKAIOIIEM MUpE.

[Tonb30BaTbes TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEIEHUU OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThcs BEKTOpaMM, MOHHUMATh HMX TEOMETPUYECKMA U  (PU3MYECKHH CMBICI,
OPUMEHATh MX B PELICHUHM TeOMETPUYECKHX U (u3nyeckux 3anad. [IpuMeHsTh cKaspHOe
MIPOM3BEICHNE BEKTOPOB AJIsl HAX0XACHUS UIMH U YIJIOB.

Ilonb30BaTbcs METOOOM KOOpAMHAT HAa IIOCKOCTH, IPUMEHSATh €r0 B PEIICHUHU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHSAMH MPaBUIHBHOTO MHOTOYTOJIBHHUKA, AJTHMHBI OKPYKHOCTH, JUIMHBI JIyTH
OKPYXKHOCTU M paJMaHHOM Mepbl YIjia, YMETh BBIYMCIATH IUIOMIAJh Kpyra M €ro 4Yacrew.
[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

Haxomuth ocu (WM IEHTPBI) CUMMETPUH (DUTYp, TPUMEHSTHh ABMKCHHUS TUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.



[TpuMeHATh NOJTyYCHHBIE 3HAHHUS Ha MPAKTUKE — CTPOUTHh MAaTEMaTHYECKUE MOJEIU IS
3a[a4 peaqbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOUINE BHIYUCICHUS C IPUMEHEHUEM TIOJ00HS
U TPUTOHOMETPHYECKUX (PYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IUMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieJioB U TeM uudposbie
Ne i/ P Kontpoasusie | IlpakTuyeckue (uubp )
NMPOrpamMMblI Bcero odpa3oBaTeIbHbIE
padoTbI padoTbI
pecypchl
[Tpocreiinme reoMmeTprudeckue GUTyphl 1
1 I/I)I: cBoiicTBa. M3me :HI/IC ey 14 1 0 bubsmorexa HOK
' P https://m.edsoo.ru/7f415e2e
TEOMETPHUYSCKUX BEITUINH
bubnuoreka [JOK
2 Tpeyrombici 22 2 0 https://m.edsoo.ru/7f415e2e
3 [TapayenpHbIe IPsIMBIE, CyMMa yIJI0B 14 1 0 bubmmoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 0 bubmuoreka [LIOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
IT 4 1
> OBTOpeHHE, 060bwmeHNe HaHHi 0 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO HACOB I1O 68 6 0
I[MPOT'PAMME



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 KJIACC

KonuyectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IIpakTnyeckne
NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsl
N bubmuorexa [JOK
1 HeTbIpExyrob ikt 12 1 0 https://m.edsoo.ru/7f417e18
T o
2 HGZEZMEHOT;‘:{ZDZZZPZI;Z 0J00HBIE 15 1 0 Bubmiorexa LIOK
Poniop P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
R - 14 1 N
peyT - P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puUryp
4 Teopema [Tudaropa u Hauana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. Brimcanuble u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 0 bubnuotexa [JOK
KacarenbHble k OkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6mmorexa [IOK
6 I1 000 i 4 1 0
OBTOPEIHE, ODODIIEHIE SHAHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOBIIO 68 5 0

ITPOTPAMME



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 KJIACC

Koun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Kontpoasnsie | IlpakTtudeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 0 bubnmnoreka [HOK
CHHYCOB. PeliieHre TpeyrojisHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6 owusl.
: Merpicerate coomnomerin 10 1 o | bubmorera LOK
P https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bubmnoreka IIOK
3 B 12 1
CKTOpH 0 https://m.edsoo.ru/7f41al2c
4 I 9 1 0 bubmorexa [JOK
€KapTOBbI KOOPAMHATHI Ha TIIIOCKOCTH httos://m.edsoo.ru/7f41a12¢
, | ermemre———" o o | memsaion
by R ﬂv pyre. https://m.edsoo.ru/7f41al2c
Brruucnenue mioniaaei
bu6anoreka LIOK
6 HBHsieHUS II0CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IICHIE, 7 ) 0 bubnunorexa LIOK
CHUCTEMaTH3aIHs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB I1O 68 6 0
ITPOI'PAMME



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

IHOYPOYHOE INTAHUPOBAHHE

7 KJIIACC
KosaunyecTBO 4acoB DJIEeKTPOHHbIE
Ne Hara P MeranpeamMeTHbl
nupposbie
n/ Tema ypoxka Bcer KoHTpoJbHbI [MpakTuyeckn H3yUCHHU € pe3yJbTaThl
o0pa3oBaTejibHbIE
n 0 e padoThl e padoThl A O0CBOCHMS
pecypcbl
pazneia
[Tpocreiimue bubnuoreka [JOK
1 TEOMETPUYECKHE 1 0 0 https://m.eds00.ru/8866b72 1.1.1,2.1.2
00BEKTHI 4
bubmuorexa [IOK
MHOroyrojapHuK,
2 1 0 0 https://m.edso0.ru/8866ch6 1.1.1,1.1.2
JIOMaHas
a
CMexHBIe U bubmmoreka [IOK
3 BEPTUKAIbHbBIE 1 0 0 https://m.edso00.ru/8866¢5¢c 1.1.1,2.1.1
YIJIBI 0
CMeXHEIC U bu6nuoreka [IOK
4 BEPTUKAIbHbIE 1 0 0 https://m.edso0.ru/8866¢7b 1.1.1,1.1.5,
YIJIBI €
CMexHbIE U
5 BEPTUKAIbHbIC 1 0 0 1.1.1,1.1.6
YTIIBI
CMexHbIE U
1.1.1,2.1.1,1.2.5,
6 BEPTUKAJIbHbIE 1 0 0
1.16
YTIIBI



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be

CMexXHBIE U
BEPTUKAIBHBIC

YTJIBI

1.16,1.2.4,1.25,
2.11

CMexHBIE U
BEPTUKAIbHEIC

YTJIBI

1.2.3,1.25,13.2,
134

N3mepenue
JIMHEUHBIX U
YTJIOBBIX
BEJIMYMH,
BBIYHCJIEHUE
OTPE3KOB H YIJIOB

1.1.1,2.1.2

10

N3mepenue
JIMHEWHBIX U
YTJIOBBIX
BEJINYHH,
BBIYMCJICHUE
OTPE3KOB U YIJIOB

bu6mmoteka [IOK

https://m.edsoo.ru/8866c3e

a

1.1.1,2.11,1.25,
1.1.6

11

N3mepenue
JIMHEUHBIX U
YTJIOBBIX
BEJIMYNH,
BBIYHMCIICHUE
OTPE3KOB U YIJIOB

1.1.6,1.2.4,1.25,
2.11

12

N3mepenue
JIMHEUHBIX U
YTJIOBBIX
BEJIMYHH,

1.2.3,1.25,1.3.2,
134



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

BBIUKCIICHHE
OTPE3KOB U YIJIOB

[Tepumetp u
wiomane Guryp,

13 COCTaBJIEHHBIX U3 1.1.1,2.1.2
IIPSIMOYT OJIBHUKO
B
KoHTponbHas
" E:ﬁma no reme 1.1.6,1.3.3,
auanbbie 123321
reomeTpuyeckue
csegeHua”
[TonsTHE O
paBHBIX
S — bubmuoreka [JOK
15 peyr https://m.edso0.ru/8866ce8 1.1.1,2.1.2
NEepBUYHbIE 0
IIPEJICTaBICHUS O -
paBHBIX (urypax
Tpu npuzHaka bubmuoreka [JOK
16 paBeHCTBa https://m.edso0.ru/8866d1f 1.1.1,2.1.2
TPEYroJbHUKOB a
T
pH pH3HaKa bubmorexa TIOK 1.1.1,2.1.1,1.2.5,
17 paBeHCTBa https://m.edso0.ru/8866d34 116
TPEYroJbHUKOB € o
T
pH pH3HAKa Brbmrorexa [IOK 1.1.6,1.2.4,1.2.5,
18 paBEeHCTBa https://m.edso0.ru/8866e01

TPEYrOJIbLHUKOB

e

211



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e

19

Tpu npusHaka
paBeHCTBA
TPEYTOJIbHUKOB

1.2.3,1.2.5,13.2,
1.3.4

20

Tpu npuszHaka
paBeHCTBa
TPEYroJbHUKOB

1.3.1,1.1.6,1.2.4,
1.15

21

Tpu npusHaka
paBeHCTBA
TPEYTOJbHUKOB

bubnnoreka IIOK

https://m.edso0.ru/8866e88

e

1.3.1,1.1.6,1.2.4,
1.1.5,2.1.2

22

[TpuzHaku
paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTOJIbBHUKOB

1.1.1, 21.2

23

IIpu3Haku
paBEeHCTBA
IIPSAMOYT OJIbHBIX
TPEYrOJIbHUKOB

1.1.1,2.11,1.25,
1.1.6

24

CBOHCTBO
MeINaHbI
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MIPOBEIEHHOM K
TUIIOTEHY3€E

but6mmoreka [IOK

https://m.edsoo.ru/8866e9e

c

1.1.6,1.2.4,1.2.5,
2.11

25

KoHTponbHana
pabora no reme
""Mpu3Haku
paBeHcTBa
TPeyroabHUKoB"'

1.1.6,1.3.3,1.23



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e9ec

PaBHOoOGenpeHHbIC

" bu6nmoreka [IOK
26 DABHOCTOPOHHHE https://m.edso0.ru/8866d6f 1.1.1,2.1.2,3.2.1
a
TPEYTrOJIbHUKHU =
[Ipu3Haku u Eufs OK
CBOIfCTRA nbmaorexa L 1.1.1,2.1.1, 1.2.5,
27 https://m.edso00.ru/8866d88
paBHOOEIPEHHOTO 0 1.1.6
TpeyrojIbHUKa -
[Ipu3naku u Eubs OK
cBOIfCTBA nbmaorexa 1 1.2.3,1.2.5,1.3.2,
28 https://m.edso0.ru/8866d88
paBHOOEIPEHHOTO 0 134
TPEYroJIbHUKA a
IIpu3naku u 5ub OK
cBojfcTBa mommorexa [ 1.3.1,1.1.6,1.2.4,
29 https://m.edso0.ru/8866e26
paBHOOEIPEHHOTO c 1.1.5
TpEyroJbHUKA B
Hepagencrpa B
30 P 1.1.1,2.1.2
TEOMETPUH
HepasencrtBa B Bubmuoreia [JOK 1.1.1,2.1.1,1.2.5,
31 https://m.edso0.ru/8866e3a
TCOMETPHUU 2 1.1.6
39 HepasencrtBa B 1.1.6,1.2.4,1.2.5,
TeOMETPHH 211
33 Hepasencrta B 1.3.2,1.1.6,1.2.4,
reOMETpUH 1.1.5
[TpsitMmoyTONBHBIN bubnmoreka [JOK
34 TPEYTOJIbHUK C https://m.eds00.ru/8866eb2 1.1.1,2.1.2

yriioMm B 30°

2



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866eb22

35

IIpsimoyronbHbIN
TPEYrOJIbHUK C
yriaom B 30°

1.1.1,2.1.1,1.2.5,
1.1.6

36

KourpoJsbHas
padora mo reme
"TpeyroJibHUKH

Bbu6nuoreka [IOK
https://m.edsoo.ru/8866ech
C

1.1.6,1.3.3,
1.2.3,3.2.1

37

[TapamienpHble
npsMble, UX
CBOICTBa

bubmuorexa [JOK
https://m.edso0.ru/8866ef6
4

1.2.3,1.2.5,13.2,
1.3.4

38

ILaTe1ii mOCTYNIAT
Esxnnna

1.16,1.2.4,1.25,
211

39

Haxpect
JekKallue,
COOTBETCTBEHHbIE
U OJIHOCTOPOHHHE
YIJIBI,
o0Opa3oBaHHbBIE
IIPU MIEpECEUECHUN
HapayIeIbHBIX
IPSIMBIX CEKYILEU

bu6nuoreka [IOK
https://m.edsoo.ru/8866f08
6

1.1.1,2.1.2

40

Hakpecr
Jexarme,
COOTBETCTBEHHBIE
U OJTHOCTOPOHHHE
yTJIbI,
o0Opa3oBaHHbBIC
IIpU MIepecedeHun

1.1.1,2.11,1.25,
1.1.6



https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f086

HapayIeIbHBIX
MPSAMBIX CEKYIIEH

41

Hakpecr
JeKalue,
COOTBETCTBEHHBIE
U OJIHOCTOPOHHHUE
YIJIBI,
00pa3oBaHHBIC
IIPU [IEPECCUECHUN
napaJuleIbHbIX
MPSIMBIX CEKYIIEeH

1.16,1.2.4,1.25,
211

42

Hakpecr
Jexarue,
COOTBETCTBEHHBIE
U OJIHOCTOPOHHHUE
YIJIBI,
o0Opa3oBaHHbBIE
IIPU NepeCceueHun
napaJuleIbHbIX
IIPSIMBIX CEKYILEU

1.2.3,1.25,1.3.2,
134

43

Hakpecr
Jexariue,
COOTBETCTBEHHBIE
Y OJIHOCTOPOHHHUE
YTJIBI,
0o0pa3oBaHHBIC
IIpU epeCceueHun
napaiebHbIX
MPSAMBIX CEKYLIEH

but6mmoreka [IOK

https://m.edso0.ru/8866f3b

0

1.3.1,1.1.6,1.2.4,
1.15



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0

ITpu3Hak
[apajyIeIbBHOCTH
IIPSIMBIX Yepe3

44 PABCHCTEO . 1.1.1,2.1.2,3.2.3
pacCTOSHUI OT
TOUYCK OJTHOM
MPSIMOU 10
BTOPOU NPSAMOU
[Tpuznak
napajuieIbHOCTH
MPSAMBIX Yepes
45 PpaBEeHCTBO 1.1.1,2.1.1,1.2.5,
paccTOsIHUM OT 1.1.6
TOUYEK OJTHOU
IPSIMOM 10
BTOPOU NPSMOU
CyMmmMma yriioB bubmuorexa [JOK
46 https://m.eds00.ru/8866f63 1.1.1,2.1.2
TPEYroJIbHUKA 0
butmmoreka [JOK
47 Cymma yrios https://m.edsoﬁu/8866f8b L1121 125,
TPCYTroJIbHUKA a 1.1.6
Buemnue yrist Bubmoreia IJOK 1.1.6,1.2.4,1.2.5,
48 https://m.edso0.ru/8866fa5
TPEYTroJIbHUKA o 211
49 Bretine yribi 1.1.1,2.1.2

TPEyrojbHUKa



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fa5e

KourpoJsbHas
padora nmo teme

bu6nmoreka [IOK

"[IapanjaeabHble 1.1.6,1.3.3,
50 P https://m.edsoo.ru/8866fe6
npsiMble, CyMMa o 1.2.3,3.2.1
yIJI0B -
TpeyroJibHuKa'
OKpYy>KHOCTD,
Pyx bubmuorexa [JOK
XOPJIbI U
51 https://m.edso0.ru/8867080 1.1.1,2.1.2,3.2.2
JUaMeTp, UX 0
cBOIicTBa B
KacarenpHag k Bubmorexa ITOK 1.1.1,2.1.1,1.2.5,
52 https://m.edso0.ru/88670e9
OKPY>KHOCTH a 1.1.6
53 OKpYy»XHOCTb, 1.1.6,1.2.4,1.2.5,
BIIMCAHHAs B yTOJI 211
54 OKpYy»XHOCTb, 1.2.3,1.2.5,1.3.2,
BIIMCAHHAs B yTOJI 134
ITonstue o I'MT,
bubmorexa HOK 13.1,1.1.6,1.2.4,
55 IIPUMEHEHNUE B https://m.eds00.ru/8867013 115
3aJauax o .
ITonste o I'MT
’ bubmmorexa [TOK 13.1,1.1.6,1.2.3,
56 IIPUMEHEHHUE B https://m.edso0.ru/8867050 115
3a7a4ax 8 .
buccekrpuca u
CepeINHHBIN
57 peit 1.1.1,2.1.2
MEPIICHIUKYIISAP

KakK



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508

reOMETPUYECKUE
MeCTa TOUEK

Ok HOCTb
PYAHOCTD, buGnnorexa LHOK 1.1.1,2.1.1,1.2.5,
58 OIIMCaHHAas OKOJIO https://m.eds00.ru/88670a6 116
TPEYroJIbHUKA 2 -
OKpYyX HOCTb,
59 OIMCaHHAasA OKOJIO 1.1.1,2.1.2
TPEyroJbHUKA
OKpYy>KHOCTD,
24 bubmorexa LOK 1.1.1,2.1.1,1.2.5,
60 BIIMCaHHAas B https://m.eds00.ru/8867103 116
TPEyroJNbHUK e o
OKpYy>KHOCTbD,
Py 1.1.6,1.2.4,1.2.5,
61 BIIMCAHHAs B 511
TPEYrOJIbHUK o
ITpocreitmme
P bubmnorexa LIOK 1.3.1,1.1.6,1.2.4,
62 3a1a4y Ha https://m.eds00.ru/8867118 115
HIOCTPOEHHE 8 o
ITpocreitmme
P Bubmorexa ITOK 1.2.3,1.2.5,1.3.2,
63 3a7a4y Ha https://m.edso0o.ru/886712d 134
MOCTPOCHHE 2 o
KonTpoabnasn
padora mo teme
" OKDVIKHOCTE 1 bubmuoreka [JOK
64 py https://m.eds00.ru/8867146 1.2.3,1.1.6,3.2.1
KpYT. 9
T'eomeTpuyeckue -

nocrpoexHus"



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/88671462

65

IToBTOpEHME U
00001IeHne
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e padoThbI

Jlara
U3YyYCHU
1

DJIeKTPOHHbIE
nupposbie
o0pa3oBaTejibHbIE

pecypchl

MeTanpeaMeTH
ble pe3yJIbTaThl
OCBOEHHS
pasneia

Onpenenenue
TPUTOHOMETPHUYECK
uX (QYHKIHIA yTIIOB
ot 0° no 180°

bubnnoreka IIOK
https://m.edsoo.ru/8al424
bc

111
1.1.2
1.15
121
123
13.2
2.1.2
221

DopMmyiibl
[IPUBEACHHUS

1.1.3
1.1.6
133
134
2.13
2.14
3.11
3.1.2

TeopeMa KOCHHYCOB

bu6nuoreka [IOK
https://m.eds00.ru/8a1433
6C

111
1.1.2
1.15
121
1.2.3
13.2
2.1.2
22.1

Teopema KOCHHYCOB

113
1.1.6



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c

133
134
2.13
214
3.11
3.1.2

Teopema KocuHyCOB

bubnnoreka IIOK
https://m.edsoo.ru/8al42d

Se

113
1.1.6
133
134
2.1.3
214
3.11
3.1.2

Teopema cunycoB

bu6mmoreka [IOK
https://m.edsoo.ru/8al42e
8a

111
112
115
121
123
13.2
2.1.2
221

Teopema cunycoB

1.1.3
1.1.6
133
134
2.1.3
214
3.11
3.1.2

TeopeMma cunycoB

1.1.3
1.1.6
1.3.3



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a

134
2.1.3
214
3.11
3.1.2

Haxoxxnenue niuH
CTOPOH W BEITUYUH
yTJIOB
TPEYTOJILHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a1430
b0

111
1.1.2
1.15
121
1.2.3
1.3.2
212
22.1

10

Pemienne
TPEYrOJIbHUKOB

bu6nuoreka [IOK
https://m.edsoo.ru/8al42a
c0

1.1.3
1.1.6
133
134
2.13
214
311
3.1.2

11

Pemenue
TPEYTrOJIbHUKOB

bu6nuoreka [IOK
https://m.edso0.ru/8al42a
c0

1.1.3
1.1.6
133
134
2.13
2.14
3.11
3.1.2

12

Peiienue
TPEYrOJIbHUKOB

Bbubnunoreka LIOK
https://m.edsoo.ru/8al42a
c0

113
1.1.6
133
134



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

2.13

214

3.11
3.1.2

13

Perenne
TPEYTrOJIbHUKOB

bubnnoreka IIOK
https://m.edsoo.ru/8al42a
c0

113
1.1.6
133
134
2.1.3
214
3.11
3.1.2

14

[IpakTnueckoe
IIPUMEHEHHE TEOPEM
CHHYCOB U
KOCHHYCOB

bu6mmoreka [IOK
https://m.edsoo.ru/8al42c
3c

113
1.1.6
133
134
2.1.3
2.14
3.11
3.1.2

15

[IpakTueckoe
IIPUMEHEHHE TEOPEM
CHHYCOB U
KOCHHYCOB

113
1.1.6
133
134
2.1.3
214
3.11
3.1.2

16

KonTtponbHas
pabora 1o Teme
"Pemenue
TPEYroJIbHUKOB"

but6mmoreka [IOK
https://m.edsoo.ru/8a1439

2a

321
3.2.2
3.2.3



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a

111

112
[TonsiTue o bubmuorexa [JOK 1 %i
17 peoOpa3oBaHUHU https://m.edsoo.ru/8al143a 1'2' 3
IOI00us m 132
2.1.2
2.2.1
1.1.3
1.1.6
CoOOTBETCTBEHHBIC bu6mmoteka [IOK igi
18 AJICMEHTBI https://m.edsoo.ru/8a143d 2'1' 3
OO0OHBIX PHUTYD e4 214
311
3.1.2
113
1.1.6
COOTBETCTBEHHBIE 133
19 3JIEMEHTBI 134
2.1.3
oJI00HBIX GUryp 214
311
3.1.2
Teopema o 113
MTPOU3BEICHUN 116
OTPE3KOB XOPJI 133
TeOneMA O ’ bubnuorexa [LIOK 1.3.4
20 P https://m.edsoo.ru/8a1440 | 2.1.3
MIPOU3BEICHUN b 214
OTPC3KOB CCKYUIUX, 3.1.1
TEOpeMa O KBaJpare 3.1.2

KacaTeIbHOMI



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e

Teopema o 113
MIPOU3BEICHUH 116
OTPE3KOB XOPJ 133
eODeMA O ’ bubimoreka [JOK 1.3.4
21 P https://m.edsoo.ru/8al441 | 2.1.3
MIPOU3BEICHUN 2l 214
OTPE3KOB CEKYITHUX, - 31.1
Teopema O KBajpare 3.12
KacaTelILHOMI
Teopema o 1.13
MIPOU3BEICHUN 1.1.6
OTPE3KOB XOP/] 1.3.3
eODEM O ’ bubimoreka [JOK 1.3.4
22 P https://m.edsoo.ru/8al1442 | 2.1.3
MIPOU3BEICHUHN da 214
OTPE3KOB CEKYIIHX, T 3.1.1
Teopema o KBajipare 3.1.2
KacaTelbHOMI
1.1.3
1.1.6
I1
eopents pemern Butmtcrexa LIOK 134
23 P P https://m.edsoo.ru/8a143f0 | ;"
TEOMETPHUUECKHUX 5 2.13
3.1.1
3.1.2
1.1.3
I 1.1.6
24 PEMB P https://m.eds00.ru/8a1443f | 1.3.4
TEOMETPHUYCCKHUX
c 2.13
3a1a4 214

3.11



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc

3.1.2

113
1.16
Tpuvererne bu6nmoreka [IOK 133
25 TEOPEM B PEITICHHi https://m.edsoo.ru/8a1445 134
TrEOMETPHUYCCKHUX 78 2.1.3
3a1au - 214
3.11
3.12
KonTtponsnas 3.2.1
pabora 1o Teme 322
"[IpeoOpazoBanme bubnmnoreka [HOK 323
26 nogoous. https://m.edsoo.ru/8a1447
Mertpuueckue a8
COOTHOIIICHUS B
OKpYyKHOCTH"
111
Onpenenenue 112
BEKTOPOB. bubmuorexa [JOK 115
27 dusnueckuii u https://m.edsoo.ru/8a1449 12%
reoMEeTpUIECKUi 60 132
CMBICJT BEKTOPOB 21.2
221
111
Cnoxenue n 112
BBIYMTAHUE bubnuotexa [JOK 115
28 BEKTOPOB, https://m.edsoo.ru/8al44a ig%
YMHOXEHHE BEKTOPa 8c 1.3.2
Ha YUCI0 21.2

22.1



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c

113

Crnoxenue u 116
BBIUATAHHUE Bbu6nuoreka [IOK 122
29 BEKTOPOB, https://m.edsoo.ru/8al144d 2'1'3
YMHOKEHHE BEKTOPa 52 2: 1: 4
Ha 41CII0 3.11
3.12
1.1.3
Croxenune u 1.1.6
BBIUHTAHHE 13.3
30 BEKTOPOB 134
PO, 213
YMHOXXEHUE BEKTOpa 21.4
Ha 91CII0 311
3.1.2
111
112
Paznoxenue 115
BEKTOpa 110 IBYM 121
31
HEKOJUTMHEAPHBIM 1.2.3
BEKTOpaM 13.2
2.1.2
2.2.1
111
112
Koon s Bu6motexa [[OK 1 %i
32 P https://m.edsoo.ru/8aldafh | =5
BEKTOpa 1.2.3
£ 1.3.2
2.1.2

22.1



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe

111

CkamnsipHoe 112
sexropon, cro Bu6morera LIOK 21
33 POB, https://m.edso0.ru/8a1453 e
MIPUMEHEHUE ISt 9% 1.2.3
HaXO0XACHUA OJIUH U — ;ig
yRIo® 221
1.1.3
CkansipHoe 1.16
HPOTSBEACHIC bubnnoreka IIOK igi
34 BEKTOPOB, €ro https://m.edsoo.ru/8a1455 e
MIPUMEHEHHUE IS 2.1.3
Oe 2.1.4
HaXOKICHUS UINH U 3-1-1
yrioe 3 .1 2
1.1.3
1.1.6
Pemrenue 3agau ¢ bubnmorexa LIOK 122
35 A https://m.edsoo.ru/8al44c e
MTOMOIIIbIO BEKTOPOB 2.1.3
3a 214
3.11
3.1.2
1.1.3
1.1.6
Pertierie s c BuGmorexa TIOK 132
36 © A https://m.edsoo.ru/8a1458 2' '
IIOMOUIBIO BEKTOPOB 1.3
c4 214
3.11

3.1.2



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4

37

[Ipumenenune
BEKTOPOB JIJIs1
pelieHus 3a1a4
(737171

113
1.1.6
133
134
2.13
214
3.11
3.1.2

38

KontposnbHas
pabota o Teme
"Bektopsr"

bubnuorexa [JOK
https://m.edsoo.ru/8al45b

08

321
3.2.2
3.2.3

39

JlekapToBbI
KOOPJMHATHI TOYEK
HA IUIOCKOCTH

111
1.1.2
1.15
121
1.2.3
1.3.2
2.1.2
22.1

40

YpaBHeHHE npsIMOn

but6mmoreka [IOK
https://m.edsoo.ru/8al45c
48

111
112
115
121
123
13.2
212
22.1

41

YpaBHeHHE IpSIMON

1.1.3
1.1.6
133
134
2.1.3



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48

214

3.11
3.1.2
111
1.1.2
VpasHere bu6nmmoreka [IOK 1 %i
42 https://m.edso0.ru/8a1463 e
OKPY>KHOCTHU 5a 1.2.3
= 1.3.2
212
22.1
111
1.1.2
Koopannatsl Touek Bubmiorexa LIOK 1.15
43 repeceneitt https://m.edso0.ru/8a1466 121
OKPYKHOCTH U 20 123
npsvoi = 1.3.2
2.1.2
22.1
1.1.3
Meroa koopauHaT 1.1.6
IIPY pELICHUN 133
42 reOMETPUUECKUX 134
3aziad, 2.13
MPaKTUIECKIX gi;—l
sanad 3.1.2
1.1.3
Meton koopauHat 1.1.6
MIPH PEIICHUN 1.3.3
45
FeOMETPUUECKHUX 134
3a1ad4, 2.1.3

214



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620

MIPAKTUIECKUX 3.11
3a/1a4 3.12
113
Merton koopIUHAT 116
IIPH pelICHUN 1.3.3
46 TrEOMETPHUYCCKHUX 1.34
3ajad, 2.1.3
MIPAKTHYCCKUX gi;—l
st 3.12
KonTtponsnas 3.2.1
pabora 1o Teme bubnmnoreka [HOK 322
47 " JlekapTOBBI https://m.edsoo.ru/8aldee | 3-2-3
KOOpJIUHATHI HA Oe
MJI0CKOCTH"
111
1.1.2
IT
woroyrosc Buomoresa LOK |37
48 T ’ https://m.edsoo.ru/8al46fd | ;"
BBIUHCIICHUE UX N 123
3JIEMEHTOB = 1.3.2
212
2.2.1
111
112
115
but6mmoreka [IOK
q .
49 Heno . Amitia https://m.edsoo.ru/8al1472 121
OKPYKHOCTH 1.2.3
8 132
212

22.1



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8

50

Yucno n. JInuna
OKPYKHOCTHU

Bbu6nuoreka [IOK
https://m.edsoo.ru/8a1471
4c

113
1.1.6
133
134
2.13
214
3.11
3.1.2

o1

JnunHa nyru
OKPY>KHOCTHU

113
1.1.6
133
134
2.1.3
214
3.11
3.1.2

52

Pannannas mepa
yria

bu6nuoreka [IOK
https://m.edsoo.ru/8a1471
4c

111
112
115
121
123
13.2
2.1.2
221

53

[Inomans kpyra,
CEKTOpa, CerMEHTa

but6mmoreka [IOK
https://m.edsoo.ru/8al474
26

111
112
115
121
123
13.2
2.1.2
22.1



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426

o4

[Inomans kpyra,
CEKTOpa, CETMEHTA

Bbu6nuoreka [IOK
https://m.edsoo.ru/8a1477
50

113
1.1.6
133
134
2.13
214
3.11
3.1.2

55

[Lnomane kpyra,
CEKTOpa, CETMEHTA

bubnnoreka IIOK
https://m.edsoo.ru/8al1477
50

113
1.1.6
133
134
2.1.3
214
3.11
3.1.2

56

Ilonsarue o
ABUXCHUN
IJIOCKOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/8al47c
82

111
112
115
121
123
13.2
2.1.2
221

57

[TapannenbHbIi
IIEPEHOC, IOBOPOT

but6mmoreka [IOK
https://m.edsoo.ru/8al147f1
6

111
112
115
121
123
13.2
2.1.2
22.1



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

58

[TapanmnenbHbIi
IIEPEHOC, IOBOPOT

Bbu6nuoreka [IOK
https://m.edsoo.ru/8a147f1
6

113
1.1.6
133
134
2.13
214
3.11
3.1.2

59

[TapannenbHbIi
[IEPEHOC, TOBOPOT

113
1.1.6
133
134
2.1.3
214
3.11
3.1.2

60

[TapannenbHbIi
MIEPEHOC, TOBOPOT

1.1.3
1.1.6
133
134
2.1.3
2.14
3.11
3.1.2

61

[Ipumenenue
JIBH>KEHUW MTPU
peLIeHNH 3a1a4

but6mmoreka [IOK
https://m.edsoo.ru/8a1480
e2

1.1.3
1.1.6
133
134
2.1.3
214
3.11
3.1.2



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2

KonTtponsHas 3.21
pabota mo Temam 3.2.2
"ITpaBunbHbBIE 323
62 MHOTOYTOJIbHUKH.
OKpYyXHOCTb.
JBrmxeHus
mIockocTu"
[ToBTOpeHwue, 1.1.3
00001€eHME, 116
CHCTEMAaTH3alIHs bubnnoreka IIOK 133
63 3HaHuii. 3mepenue https://m.edsoo0.ru/8a1485 %ig
TreOMETPHUECKUX 24 21.4
BEJTMYMH. 3.1.1
TpeyronbHUKN 3.12
[ToBTOpEHwue, 113
000011IeHHE, 116
CHUCTEMaTH3aIUs bubmorexa [JOK 13.3
64 3HaHUH. https://m.edso0.ru/8a1486 %fg
[TapannensHele n 50 214
MIePIICHAUKYIISIPHBIC 3.1.1
IIpsSIMbIE 3.12
[ToBTOpEeHwUe, 113
000011IeHME, 1.1.6
CHCTEMaTH3AIIHS 13.3
65 3HAHHM. 134
2.1.3
OxpyXHOCTb U 214
KpYT. 3.11
I'eomerpuueckue 3.1.2



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650

MOCTPOCHHS. Y TJIIBI
B OKPY>KHOCTH
[ToBTOpEeHwUE, 113
000011EeHME, 116
CHCTeMaTH3aIuUs 13.3
. 1.34
66 3HaHuil. Biucanuwie 1 213
Y OITMCAHHBIC 2:1: 4
OKPY>KHOCTHU 311
MHOTOYTOJILHUKOB 3.1.2
Hrorosas bubmuorexa [JOK 321
67 KOHTPOJIbHAS 1 https://m.eds00.ru/8a1489 | 3.2.2
pabora 20 3.2.3
1.13
1.1.6
[ToBTOpEHwUe, 133
000011IeHHE, 1.34
68 1
CUCTeMaTHU3aIHs 2.1.3
3HAHMIH 214
311
3.1.2
OBILEE KOJIMYECTBO
YACOBIIO 68

ITPOTPAMME



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920




MMPOBEPAEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM
OBPA3OBATEJLHOM ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacnio3naBath n3yueHHBIE TEOMETPUUYECKHIE (PUTYPHI, ONIPENENATh UX
B3aMMHOE PAacCIIOJIOKEHUE, HM300pakaTh T'€OMETPHUECKUE (UTYPHI,
BBIIIOJHATh YEPTEKU IO YCIOBHUIO 3ajaud. M3MepsaTh JIMHEHHBIE U
YIJIOBBIE BEIMYHHBL. PemaTe 3a1a4n Ha BBIYMCIICHUE JUIMH OTPE3KOB

1 BCJIMYHH YTJIOB

6.2

Jlenath rpy0yIo OLIEHKY JTMHEHHBIX U YTIIOBBIX BEJIMYUH MTPEIMETOB B
peanbHOM KHU3HHU, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznmuuare

PasMEpPhI ITUX 00BEKTOB I10 MOPAAKY BCIIMYHNHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMETPUYCCKUM 3a/la4aM

6.4

ITonb30BatbCA MIPU3HAKAMHU paBeHCTBa TPEYrOJIbHUKOB,
UCIOJb30BaTh  TPU3HAKKM U CBOWCTBA  PaBHOOEAPEHHBIX

TPCYTrOJIbHUKOB IIPU PCIICHHUU 3a1a1

6.5

HpOBOI[I/ITI) JIOTNYCCKHUEC PaCCyKICHUA C HCIIOJIb30BAaHUEM

reOMETPUUYECKUX TEOPEM

6.6

ITonb3oBarbCs IIPU3HAKAMHU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOWCTBOM MEAWaHbl, MPOBEJEHHON K TMIIOTEHY3€

IpsAMOYT'OJIBHOTO TPEYT'OJIbHUKA, B pCIICHUU T'COMETPUUCCKUX 3a1a4

6.7

Onpenenars napamienbHOCTh NPSIMBIX C MIOMOIIBIO YIJIOB, KOTOPbIE
oOpa3zyeTr ¢ HUMH cekyias. OnpenensTs NapauiebHOCTh IPSIMBIX C
MOMOIIIbIO PABEHCTBA PACCTOSIHUI OT TOUYEK OJHOM MPSIMOM 10 TOUEK

JPYrou MpsiMon

6.8

Pemate 3amaun Ha KeT4aToi Oymare

6.9

HpOBOILI/ITB BBIYMCJICHHUSA W HaXOJWUTh YHCIOBBIC H 6YKB6HHBI€

3HA4YCHHA YIJIOB B TI'COMCTPHUYCCKUX 3aJadaxXx C HCIOJb30BAHUEM




CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU IEPECEYEHUHU [BYX MNapaUICIbHBIX IMPSIMbIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a1a4Yi Ha HAXOXACHUEC YI'JIOB

6.10

Brnagerb 1MOHSATHMEM TE€OMETPUYECKOIO MecTa TOYeK. YMETh
OTpeeNsATh OUCCEeKTPUCY YIJla M CEepPEelIMHHBIN MEepPHeHIUKYIIp K

OTPE3KY KaK r€eOMETPUUECKHE MECTa TOUEK

6.11

@opMyIMpOBaTh OINPENEICHUS OKPYXHOCTH M Kpyra, XOpAsl M
JMaMeTpa OKPY)KHOCTH, II0JIb30BaTbCs MX CBOMCTBaMHU. YMeETh

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 3a/1a4

6.12

Biagers nmoHATHEM ONHMCAHHON OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€ ueHtp. Ilonb3oBarbes (akramMmu o TOM, UTO
OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA NIEPECEKAIOTCSI B OJHON TOUKE, U
0 TOM, 4TO CEPEIUHHBIE NIEPIICHIUKYIIAPBI K CTOPOHAM TPEYTrOJbHUKA

IEPECEKAIOTCS B OJHOM TOUKE

6.13

BJIaILGTI) MOHATHEM KacaTeIbHOH K OKPYKHOCTH, I10JIb30BATHCA
TeopeMoﬁ 0 TMEPICHAUKYIAPHOCTU KacaTelbHOH | paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHUA

6.14

ITonp30BaThCA HpOCTeI\/’IH_II/IMI/I reOMCTPpUYCCKUMH HCPABCHCTBAMU,

IIOHMMATh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITI) OCHOBHBIC T'COMCTPUUYCCKHUEC IMOCTPOCHHUA C IMOMOLILIO

LUPKYIIS U JIMHEWKH

8 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIEC BHU/IBI I-IGTLIpéxyl"OJ'IIJHI/II(OB, X 3JICMCHTHEI,

M0JIb30BaThCS UX CBOMCTBAMU IpH pCHICHUH TCOMECTPUICCKUX 3a/1a4

6.2

HpI/IMCHHTB CBOMCTBA TOYKHU nepeccucHuss MEaAraH TPCYTroJbHUKA

(meHTpa mMacc) B pelieHUH 3a1a4

6.3

Biagers moHsATHEM CpeIHEH JIMHUM TPEyroJbHUKA U Tpaleluu,

MPUMEHITh WX CBOWCTBA IMPHU PEUICHHMH TI'€OMETPUUECKHUX 3ajad.




ITons3oBatbcs Teopemoit daneca U TEOPEMOH O NMPONOPLMOHATIBHBIX

OTpE3Kax, IPUMCHATD UX IJIA PCIICHUA IPaKTHYCCKUX 3a1a4d

6.4

[IpumeHsTh mNpu3HAKK TNOAOOHS TPEYroJbHUKOB B  PEUICHUU

TCOMCTPHUYCCKUX 3a1av

6.5

[onp3oBarbes Teopemoii [Tudaropa 11 pemeHus reoMeTpHYECKUX U
IIpaKkTU4ecKuX 3anad. CTpouTh MaTEMAaTHYECKyK0 MOZCIb B
MPAKTUYCCKHUX 3a/JadaXx, CAMOCTOATCIIbHO ACIIATh qepTénc U HaXOAUTb

COOTBETCTBYIOIIHE NJIMHBI

6.6

Bnagers MOHATHAMM CHHYCA, KOCMHYCa M TaHI€HCA OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroybHUKa. [101b30BaTbCs 3TUMH MOHATHAMHU

JJI pCIICHUS ITPAKTUYCCKHX 3a1a4

6.7

Boruucnsate (pa3nuyHbIMU CrIocO0aMu) TUIOHIAAbL TPEYTrOJIbHUKA U
IUIOMIAJIM MHOTOYTOJBHBIX (GUTYyp (TOJB3YSCh, TIAE HEOOXOIHMMO,
KaNbKYIITOpOM). [IpuMeHsTh oTydeHHbIe YMEHUS B IPAKTUYECKUX

3aJadyax

6.8

Bnanerp MOHATHAMH  BIMCAaHHOTO UM LIEHTPAJIbHOIO  yIija,
HCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, yIilax MeXay XopJiaMu
(cekymuMu) M yrie MexJy KacaTelbHOH M XOpAOH MpH perieHuH

TCOMCTPHUICCKUX 3a1a4

6.9

BJ'I&I[CTI) IIOHATHUEM OIIMCAaHHOI'O LIGTI)IpéX}’l"OJ'II:;HI/IK.':l, MMPUMCHATH

CBOMCTBA OIIMCAHHOI'O IIEET]E;II)éXer.]'H:HI/II(El IIpU pCUICHUH 3a1a4

6.10

HpI/IMeHHTB IMMOJIYYCHHBIC 3HaHHA Ha IIPAKTHKE — CTPOUTH
MaAaTEMaTUYCCKUEC MOACIN JJId 3aaa4d peanLHoﬁ JKM3HU U MPOBOAWUTH
COOTBCTCTBYHOIIUEC BbBIYHCIICHHA C [PUMCHCHUCM l'IOI[O6I/IH n

TPUTOHOMETPHH (TI0JIB3YSCh, I71€ HEOOXOIUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
NPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMH OCTPBIX YIIIOB, HAXOIUTh C UX

MOMOUIBIO0 Pa3JIMYHbIE 3JEMEHTHI MPSIMOYTOJIBHOTO TPEYrojbHUKA




(«pemieHHEe TPSAMOYTOJIBHBIX — TPEyroiabHUKOB»). Haxomuts (c
MIOMOIIBIO  KAJIbKYJISITOpA) JUIMHBI M YIJIbl Ul HETaOJMYHBIX

3HAYECHUHN

6.2

ITonb3o0BarbCst bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JUJISI HAXO0XKACHUS COOTHOLIEHUI

MCKAY TPUTOHOMETPUUCCKUMHU BCIIMYNHAMHA

6.3

Hcnons3oBark TEOpEMBbl CHHYCOB M KOCHHYCOB JUISl HAXOXKICHUS
Pa3IMYHbIX AIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

MPUMCHATH UX ITPU PCIICHUHN TCOMECTPHUICCKUX 3a1a4

6.4

Brnaners moHsTHSAMH TIpeoOpa3oBaHUs MOAOOHS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA00HBIX (uryp. Ilomp3oBaThCsi cBONWCTBAMU MOA0OMS
MIPOU3BOJBHBIX (DUTYP, YMETH BBIYUCIIATH JUIMHBI U HAXOIUTH YTIIbI Y
no1o0HBIX ¢uryp. IIpumMeHsTh CBOICTBa 1MOIO0MS B MPAKTHYECKUX
3aJadax. YMeThb MPHUBOJUTH NpPUMEpPbl MOMOOHBIX Quryp B

OKpYy’KaromeM Mupe

6.5

ITonp30BaThCA TCOpEMaMu O NPOU3BCACHHU OTPE3KOB XOpHd, O

MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOMN

6.6

[lonp30BaTbcsl BEKTOpPAMM, ITIOHUMATh WX TIE€OMETPUYECKHN H
(¢u3nuecKkuil CMbICI, IPUMEHATh UX B PELIEHUH T'€OMETPUUYECKUX U
¢usnueckux 3anad. [IpuMeHsTh cKalsspHOE MPOU3BEACHHUE BEKTOPOB

I HAXOXKACHUA UIMH U YI'JIOB

6.7

ITons30BaThCA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTH, IPUMCHSATH €TI0 B

PECIICHUU TCOMETPUUCCKUX U MPAKTUYCCKUX 3aa4

6.8

Biagers NOHATHAMH IPaBUIBHOTO MHOIOYTOJBHUKA, JJIMHBI
OKPY’KHOCTH, JJIMHBI JYTM OKPYKHOCTH W PaJMaHHOW MeEphl yria,
YMETh BBIYMCIIATH IUIOLIAAb Kpyra M ero dacreu. IIpumeHsars

IMOJIYUYCHHBIC YMCHUA B IMIPAKTUYCCKUX 3aa4dax

6.9

Haxomuth ocu wWiIM ULEHTPHl CHUMMETpUHM (GUryp, TNPUMEHSThH

JABHMXKCHUSA ITIJIOCKOCTHU B HpOCTCﬁMHX ClIydasax

6.10

[IpuMeHsAT TONlyYeHHBIE 3HAHUSA HA IMPAKTHUKE — CTPOUTH
MaTeMaTUYECKUEe MOJENH JJIsl 3a[1a4 PEAIbHOM KU3HU U MPOBOAUTH

COOTBETCTBYIOIIUC BBIYUCICHHUA C TPHUMCHCHHUEM HO,Z[O6I/I$I n




TPUTOHOMETPUYECKUX (DYHKUIUH (MOTB3YSACH,

KaJIbKYJISITOPOM)

roe  HeoOXOIHUMO,




IMTPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/lep:KAHUSA
6 I'eomeTpus
HavanbHueie nonsaTusa reomerpun. Touka, npsmasi, OTpe30K, Jiyd. Yroil. Buabl
6.1 yIJ0B. BepTukanbHble M CMEXHBbIE yIibl. buccekrpuca yrna. Jlomanas,
MHOTOyTOoJbHUK. [lapanneabHOCTh U NEPIEHAUKYIAPHOCTD NPSAMBIX
6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpUHU.
' [Ipumepsl CHMMETPHUU B OKPYKAIOIIEM MHUPE
63 OCHOBHBIE MOCTPOCHUS C MOMOUIBIO LUPKYIS U JIMHEHKU. TpeyroibHUK.
' Bricora, menuana, GuccekTpuca, uX CBOMCTBa
6.4 PaBHOOe/peHHBII ¥  paBHOCTOPOHHUI  TpeyroiabHUKH. HepaBeHCTBO
' TpPEYroJbHUKA
65 CBoiicTBa W TPHU3HAKH PABHOOEIPEHHOTO TpeyronbHuka. [Ipu3Haku
' paBeHCTBA TPEYTOJILHUKOB
66 CpoiicTBa W TMpU3HaKW HapaulenbHbIX  OpsMbiX. CyMma  yriioB
' TpEeyroJibHUKA. BHEIIHNE yTiIbl TPEYTrOIbHUKA
[IpssMoyronbHbI  TpeyroabHUK. CBOWCTBO MEAMAHBI NPSAMOYTOJIBHOTO
67 TpeyrojibHUKa, TMpOBENEHHON K ruUnoTeHy3e. llpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYTONbHBINA TPEYTOJBbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OonblieM yrie u Oonblueil  cTopoHe
TpeyrojibHuka. [lepneHaukyssp u HakKJIOHHAs
69 I'eomerpuueckoe MecTo TOYEK. buccekrprca yrma U CEpeaMHHBIN
' NEePHEHAUKYIISIP K OTPE3KY KaK TeOMETPUUYECKUE MECTa TOUEK
OKpyXHOCTb M Kpyr, XOpJa W JAuaMeTp, HUX CBOMCTBA. B3ammuoe
6.10 pacroJIoKEHUE OKPYXHOCTH H TmpsMod. KacarenmbHas W cekymas K
OKPYXHOCTH




611 OKpyXHOCTb, BOMCaHHAsi B yroyl. BrnucaHHas ¥ ONUCaHHAsT OKPY>KHOCTH

' TpEyroJibHUKA
8 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

6 ['eomeTpust

6.1 YersipéxyronpHuku. [lapamienorpaMm, ero npu3HaKy U CBOKWCTBA

6.2 [TpsimoyronbHUK, poMO, KBaApaT, UX MPU3HAKH U CBOWCTBA

63 Tpamenus, paBHOOOKass  Tpamenus, e€¢ CBOHCTBA M  IPU3HAKH.
' [IpsiMmoyronbHas Tpanenus

64 Meron ynsoenus meauansl. LlentpanbsHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLIHOHATIBFHBIX OTPE3Kax

6.5 Cpenunue TMHUM TPEYToJIbHUKA U Tpaneuuu. LlenTp macc TpeyroipHuKa

- [Tonobue tpeyronpHUKOB, kKodhduuueHt mnomobus. I[IpusHaku mnompobus
' TpeyroiabHUKOB. [I[pumMeHenne no1o0us npu pereHn MPaKTHYeCKUX 3314

67 dopMynbl IS TUIOHIAAM TPEYTrojbHUKA, MapajuieiorpaMMa, pomba u
' Tpaneuuu

68 CaoiicTBa momaneil reomerpuueckux ¢uryp. OTHomIeHHE TMUIomane
' 0I00HBIX QUTYD

6.9 Brrunciienue mioniazei TpeyroabHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
. Oymare

6.10 Teopema Ilugaropa. Ilpumenenune teopemsl [ludaropa npu pemenun
' MPaKTUYECKUX 33/1a4

Cunyc, KOCHHYC, TAHT€HC OCTPOTO yIjia MPsSMOYTOJIBHOTO TPEYroJbHHKA.
6.11 OCHOBHOE€  TPUTOHOMETPHUYECKOE  TOXKAECTBO. |PUTOHOMETPUUYECKUE
¢ynkuuu yrinos B 30°, 45° u 60°

6.12 BnucanHble M LEHTpaNbHBIE YIJIbI, YIOJ MEXAY KacaTelbHOW W XOpAOH.
' VTrasl MeXIy XOpJaMu U CEKYIIUMU

6.13 Bnucannsie u onvcaHHbIe YETHIPEXYTOIbHUKH

6.14 B3auMHoe pacnosnoxkeHue IByX OKpyxkHoctei. Kacanue okpykHOCTEH.
' OO0mue KacaTeIbHBIEC K IBYM OKPYKHOCTSIM




9 KJZIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUIECKOE
' TOX1eCTBO. DOPMYIIbI IPUBEACHUS
Pemenue TpeyroinbHUKOB. TeopeMa KOCUHYCOB U TeopeMa CHHYCOB. Pemenue
6.2 MPAKTUYECKUX 3aJjad C HUCIOJb30BAaHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 IIpeobpazoBanme nmogodus. [Togo6ue COOTBETCTBEHHBIX 2JIEMEHTOB
" Teopema o mpou3BeAEHIUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEIEHNUN OTPE3KOB
' CEKYILUX, TeOpeMa O KBaJipaTe KacaTeIbHOM
Bekrop, nmnauHa  (MOAYNb) — BEKTOpa,  COHANpPABJIEHHBIE  BEKTOPHI,
65 MIPOTUBOIIOJIOKHO HAIMpPaBJIECHHBIE BEKTOPBI, KOJJIMHEAPHOCTH BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, OIEpaly Haj BekTopamu. PasznoxeHue BeKkTopa IO
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunarsl Bektopa. CKkajisipHOE TPOU3BEIEHNE BEKTOPOB, MPUMEHEHUE /IS
' HAXOJICHUS JUTHH U YTJIOB
JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHUS MIPSIMOM U OKPY>KHOCTH B
6.7 KOOPJIMHATAX, IEPECECUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpJIMHAT U €ro
MIPUMEHEHHE
6.8 [TpaBuIbHBIE MHOTOYTOJIEHUKH
69 Jnuna oxpyxHocTu. ['pagycHas u paguaHHas Mepa yria, BEIYUCICHUE JITHH
' JyT OKPYKHOCTEN
6.10 [Tnomane kpyra, cCeKTOpa, CerMeHTa
611 J[BI>KEeHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpur (Quryp (dJeMeHTapHbIe
' npexacrasinenus). [lapannensuelil nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
OCBOEHHSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT'O
o01mero oopazosanusi Ha ocHoBe ®I'OC

YMeHue OonepupoBarh MOHATUAMHU: MHOXKECTBO, ITIOJMHOXKECTBO,
OIepallM¥ HaJ MHOXECTBAMU; YMEHHUE OICPUPOBATH MOHATUAMMU:
rpad, CB3HBIN rpad, OepeBo, LUK, MPUMEHATh UX MPH PEIICHUN
3aa4; yMEHUE MCIOJIb30BaTh TIpauueckoe MpeCTaBICHUE
MHOXECTB JUIsl ONMCAHUSA PEAJIBbHBIX IPOLIECCOB M SBICHUM, IIPH

pelICHUHU 3a1a4 U3 APYyrux y‘le6HI>IX MpeaAMETOB

YMeHue OIICPHUPOBATDH IIOHATUAMU: OIPCACIICHUC, aAKCHOMA, TCOPEMaA,
A0Ka3aTejIbCTBO, YMCHHC pacCllOo3HaBaTb HCTHUHHBLIC W JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAWUTL IMPHUMCPBI W KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATUSIMH: HATYpaTbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJbHBIX YHCEIN, MPU3HAKU
JETUMOCTH, 1€JI0€ YUCIIO, MOJIYJIb YhCia, OOBIKHOBEHHAs APOOh U
JecsITHYHas Ipo0b, CTAaHAAPTHBIM BUJ YHCIIA, pAIMOHATIFHOE YUCIIO,
UppalMOHATILHOE YMCII0, apu(METUYECKUH KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C YWCIAMHU, CpPaBHUBaTh U
YHOOPSIIOYMBATh YHKCTA, TPEACTABISITH YUCIAa Ha KOOPJAWHATHOU
NpsIMOM, OKPYIJIATH YHCIIA;, YMEHHE JeNlaTh NMPUKUAKY U OLEHKY

pe3yJibTaTa BEIYUCICHUM

YMeHue onepupoBaTh NOHATHAMHU: CTENEHD C LIEJIBIM MOKA3aTelEM,
apu(pMeTHYECKUIl KBaIpaTHbIM KOPEeHb, MHOTOUWIEH, anredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTeneHU
Oobllle €MHMIIBI; YMEHHE BBINOJIHATH pacuéTsl MO (opMmysam,
peoOpa3oBaHus LENbIX, APOOHO-PAMOHAIBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHAMH, Pa3jIoKEHHE MHOTOWIEHA HA MHOXKUTEIH, B
TOM YHCJIE C MCIOJIb30BaHHEM (OPMYT Pa3HOCTU KBAaIPaTOB MU

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE PEILIATh JIMHEHHBIE U KBAPATHBIC YPAaBHEHHUS,
JIpOOHO-pAaLlMOHATIbHBIE YPABHEHUS C OJAHOM NMEePEeMEHHOM, CUCTEMBI
JBYX JINHEWHBIX YPABHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 IPYTUX IPEIMETOB
U TPaKTUYECKUX 3a]a4; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
NOPSIMYI0 ¥ KOOPAMHATHYIO TUIOCKOCTH Il U300paKEHUsS! peLIeHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, TpapuK (QYHKIHH,
HyIM (QYHKUIUHM, TMPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE M HAUMEHBIIEEC 3HAYCHUS
GbyHKIMN; yMeHue OIIEepUPOBAThH HOHATHAMMU: npsiMast
MPONIOPIIMOHATILHOCTB, JINHEHHAS QYHKIUS, KBaApaTHIHAs (QyHKIIHS,
oOpaTHasi MPOIOPLHOHAIBHOCT, Mapaboja, runep0oya; yMEHHE
ctpouth rpadukn  QYHKIUH, WUCIONB30BaTh TpaduKu IS
OIpesieNIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, Ul PELICHUS
3aJa4d U3 JAPYrux y4eOHBIX NMPEJAMETOB U PEaNbHOM KU3HU; YMEHUE

BBIpaXKaTh GOpPMyJIaMH 3aBUCUMOCTH MEX1y BETMUNHAMU

YMeHnue  omnepupoBaTh  HOHSATHAMHU: M10CJIE€I0BATENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass IMpPOTPECcCCHH;  YMEHHE
HCIOJIb30BATh CBOMCTBA MOCIIENOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0I11ero 4jaeHa Mpu peleHUH 3aad, B TOM YUCIE 3a7ad U3 APYrux

y‘le6HHX npeaMeTOB U peanLHoﬁ KHU3HU

YMeHue pemarh 3a/1aqyu pa3HbIX THIOB (B TOM YHCIIE Ha MPOIEHTHI,
O WM 4YacTH, JBIDKEHHE, paboTy, LIEHy TOBapoOB M CTOMMOCTh
MOKYIIOK ¥ YCITYT, HAJIOTH, 3a7[a4H U3 00JIaCTH YIIPaBJICHUS JIMIHBIMU
U ceMeWHbIMH (MHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbI 10 YCJIOBHIO 3aJayd,
HCCIIeIOBATh MOMyYEHHOE PEIICHHE U OLICHUBATH MPaBIONOA00HOCTh

IMOJIYUYCHHBIX pPE3YyJIbTaTOB

YMeHue oneprupoBath NOHATUAMU: GUTYpPA, TOUKA, OTPE3OK, MpsAMas,
yd, JIOMaHasl, yrou, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIM TPEyrojJbHHUK, MeIuaHa, OMCCEKTpHCAa M BBICOTA
TPEYrojbHUKA,  YETBIPEXYTONbHUK,  IapajulelorpamMM,  pomo,
NPSMOYTOJIBHMK,  KBajpar, Tpaleuus; OKPYXHOCTb,  KpYT,
KacaTejbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUrypamu;
YMEHME pellaTh 3a/ayd, B TOM YHCIIE€ U3 IIOBCETHEBHOM JKMU3HM, Ha
HAaXO0XJACHUE FEOMETPUYECKUX BEJIMUUH C IPUMEHEHUEM U3YYEHHBIX

CBOWCTB (puryp u paxkToB

10

YMeHue omepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaIICIFHOCTh U MEPIEHIUKYISPHOCTD TPSMBIX,
yroJl MEXAY NPSIMBIMU, TEPICHIUKYISAP, HAKIOHHAS, TPOCKIIUS,
nonpobue  Quryp, MmOAOOHBIE  TPEYTOJbHHUKH,  CHMMETPHS
OTHOCHUTEIILHO TOYKU W MPSMOW; yMEHHE pacrio3HaBaTh PABEHCTBO,
CUMMETpPUIO W mojobue  ¢Guryp,  NapauieIbHOCTh U

MIEPIEHUKYISIPHOCTD IIPSIMBIX B OKPYKAIOIIEM MUDPE

11

YMeHue omnepupoBaTh NOHATUAMU: JUIMHA, PACCTOSHUE, YIoJ
(BemMuMHA yIJia, CUHYC M KOCHHYC yIJIa TPEYToJIbHUKA), IUIOLIA/lb;
yYMEHHE OIICHUBATh pa3Mepbl IPEAMETOB U 00BEKTOB B OKPY’KaIOIIEM
MHUpPE; yMEHUE TNPUMEHATh (OPMYJbl MEpUMETpa U IUIOIAAU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAJAN Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuleeNuIea; YMEHUE TPUMEHITh IPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopeMmy Iludaropa, TpuUroHoMeTpudecKHe COOTHOILICHHS IS

BBIYMCIICHMS JIIMH, PACCTOSTHUMN, TUIOIIAIEN

12

YMmenue wu3zo0paxkaTh TMJIOCKHMEe (Uryppl W HMX KOMOWHaIuW,
IIPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U D3JEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMmenue ONCprUpoOBaTh IMOHATUAMHU: TNPAMOYIroJibHad CHCTCMaA
KOOpauHaT, KOOpJAWHATBl TOYKH, BCKTOpP, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpPAa Ha YHCIIO, CKaJIApHOC MIPOU3BCACHUC
BCKTOPOB, YMCHUC HCIOJB30BATb BCKTOPbI W KOOPAWHATBI IJIA
NpCACTABJIICHUSA NJAHHBIX U PCHICHUA 3a4da4, B TOM YHCJIIC U3 APYIUX

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

YMeHue omnepupoBaTh TMOHATUSMU: CTOJIOMKOBBIE U KpPYrOBbIE

IMarpaMMbl, TaONMMIBI, CpeaHee apuMETHYECKOe, MEIuaHa,




HauOoJpllee ¥ HAaMMEHBIIIEe 3HAaYCHHUs, Pa3Max YHCIOBOrO HabOPa;
YMEHHE W3BJICKaTh, MHTEPIPETUPOBATE M  IPEOOPa3OBHIBATH
nHpOpMAIINIO, TPEACTABICHHYI0O B Ta0lMIAX M Ha JUarpaMmax,
OTpPaXKAIOIIYIO CBOWCTBA M XaPAKTEPUCTHKH PEATIbHBIX MPOIECCOB U
SABJICHHWI; yMEHHE paclo3HaBaTb W3MEHYMBHIC BEIMYMHBI B

OKpY’KaroIllleM MHpe

15

YMeHue onepupoBaTh MOHATHAMU: CIYYalWHBIA OIBIT (CITydalHBIN
AKCIIEPUMEHT), J3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WCXOJ)
CIIy4aiflHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HAXOJUTh BEPOSATHOCTU CIyYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE DPEIllaTh
3a/la4yl METOJOM OPraHM30BAaHHOIO repedopa M C UCHOIb30BAaHUEM
MpaBWJIa YMHOXKEHUS; YMEHHUE OIICHHBATh BEPOATHOCTH pPEajbHBIX
COOBITUH U SIBICHUW, TOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKpPYKAIOIIEM MHpPE U B JKHU3HHU;
3HAKOMCTBO C TOHSITUEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €TI0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN M3YUYEHHBIM METOA Ul peLIeHHs
3a/1a4u, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTUKHU
B HCKYCCTBE, OIIMCBIBATH OTJEJBHBIE BBIJAIOIINECS PE3yJbTaThI,
MIOJIyYEHHBIE B XOJ€E PA3BUTHS MATEMATHKU KaK HayKH, IPUBOAUTH
IIpUMEpPbl  MAaTEMATHYECKUX OTKPBITUM W WX aBTOPOB B

OTE€UYECTBEHHOU U BCEMUPHON UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OI'2 110

MATEMATUKE
Kon IIpoBepsieMblii 31eMEHT coiepKAHUSA

1 Yucna v BBIYUCIEHUS

11 Hatypanbnble u nensie yncina. [Ipu3Haku 1e1MMOCTH LETbIX YUCell

L OObIKHOBEHHbIE M JeCATHYHbIE  JpoOW, MPOLEHTHl, OECKOHEYHbIE
. MepUOANYECKHE APOOH

13 Panmonaneubpie uucna. ApudmeTHuecKkue Omepanuud ¢ PaluOHATbHBIMU
' YHCIIaMA

14 [eiictButenpuble uncia. ApudmeTnyeckue omepanuu ¢ AeHCTBUTEIbHBIMU
' YHCIaMU

L5 [TpuOnkEHHBIE BBIYMCICHUS, MpPaBUa OKPYIJICHUS, MPUKUIKA M OLIEHKa
. pe3yJibTaTa BbIYUCICHUN

2 Anrebpanyeckue BRIpKESHUS

2.1 bykBeHHbIE BbIpayKe€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU)

9 Cremnenb ¢ 1enbiM nokaszareneMm. CTeneHb C palloHaIbHBIM TOKa3aTelieM.
. CBoiicTBa cTereHn

2.3 MHorouseHbl

24 Anrebpanueckas 1poOb

”E Apudmernueckuil  KopeHb  HarypaibHOM  cremeHu.  [leiictBus ¢
. apuMeTHUECKUMHU KOPHAMHU HATYPaJbHOM CTeTIeHN

3 YpaBHEHUS 1 HEPABEHCTBA

31 Ilenpie u nOpoOHO-panMoHANbHBIE ypaBHEHHUs. CHCTEMBI M COBOKYITHOCTH
- YpaBHEHUI

32 Ilenpie 1 ApoOHO-panMoHanbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTHU
- HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 33124

4 YucnoBble MOCIIEA0BATEILHOCTH

41 ITocnenoBaTenbHOCTH, CITOCOOKI 3aJaHNs ITOCIEN0BATEILHOCTEH




Apudpmernyeckass M TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX

4.2
HPOLIEHTOB
5 OyHKIUU
OyHkusa, crnocoObl 3amanus  GyHkiuu. ['padux  dyakoum. Oobnacte
OIpe/ieNIeHNs] 1 MHOXKecTBO 3HaueHuH ¢pyHkuuu. Hymu gynkunu. [IpomexyTku
5.1 3HAKOIOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMHU. MakCUMyMBbl U
MUHUMYMBbI (QyHKIMU. Hanbonpiiee n HauMeHblIee 3HAUeHUE (QYHKIUH Ha
POMEXKYTKE
6 Koopannatsl Ha NpsAMON U IIOCKOCTH
6.1 Koopaunataas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTYphI U UX CBOIMCTBA
7.2 TpeyroabHUK
7.3 MHOroyroabsHUKH
74 OKpy’>XKHOCTb U KpPYT
75 H3mepeHue reoMeTpuuecKrux BEIUYHH
7.6 BekTops! Ha mI0CKOCTH
8 BeposTHOCTh 1 CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCT
8.3 Komb6unnaToprka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJIBHOIO
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

Artanacsa JI.C., byry3os B.®., Kagomies C.b. u apyrue ['eomerpust 7-9 kitacc AKImoHepHOe
obmectso "M3natensctBo "[Ipocsemenne"; 2023 r.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Aranacsa JI.C., byry3oB B.®., Kagomies C.b. u apyrue ['eomerpust 7-9 kitacc AKImoHepHOe
obmectBo "MU3natenscTBo "[IpocBemenne"; 2023 T.

Marematuka.l eomerpusi. Metoauueckoe nocodue: 7-9 kiaccel, 6a30Bbiii ypoBens, 2020 T
I'eomerpus. Tematuyeckue tectol:7,8,9 kmaccel/T.M.Mumenko, A.Jl.binakoB.-MockBa:
[Tpocsemenue, 2023 r.

['eometpus. Pabouas Tetpans:7,8,9 knacesl/JI.C.Atanacsan u np.-Mocksa: [Ipocemenune, 2023
T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

«Poccwmiickas anekrponHas mkoia» https://resh.edu.ru/
HoC
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