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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJIMH M3 OCHOBHBIX pa3/eoB IIKOJIbHON MaTeMAaTHUKU, UMEIOLIMNA CBOEH
[EeNbI0 00ECIeYnTh W3YYEeHHE CBOWCTB M pa3MepoB (UTYyp, WX OTHOWICHHA W B3aUMHOE
pacrioyio’)keHre, OMMpaeTcs Ha JIOTMYECKYIO, J0Ka3aTelbHYI0 JMHUIO. LIeHHOCTh u3ydeHus
reOMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHusl 3aKJII0YAETCS B TOM, YTO O0ydarouuics
YUUTCSI TPOBOJUTH JIOKA3aTeNbHbIE PAaCCY)XICHHs, CTPOUTHh JIOTMYECKHE YMO3AaKIIOUCHMS,
JIOKa3bIBaTh WCTHUHHBIC YTBEP)KICHHS W CTPOUTh KOHTPIIPHUMEPHI K JIOKHBIM, IPOBOIHTH
paccyXIeHus: «O0T IPOTUBHOT0», OTINYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEPKICHHS.

Bropoii 1enbio u3yuyeHus reOMeTpuu SBISIETCS UCIOIb30BaHUE €€ KaK HHCTPYMEHTa MpU
peIIeHNH KaK MaTeMaTWYeCKHX, TaK W TPAKTHUYECKUX 3a/ad, BCTPEUAIOUIMXCS B pPEATbHOU
xu3HU. OOydaromuiicss MODKEH HAy4YMThCS OIpPENeNUTh I'€OMETpHUYECKylo (urypy, omucarb
CJIOBAaMH JIAHHBIA YepTEX WM PUCYHOK, HANTH IUIOMIAJb 3€MENBHOTO YYacTKa, PacCUUTATh
HEOOXOMMYIO JUIMHY OINTOBOJOKOHHOTO Kabeyss MM Tpedyemble pa3Mmepbl rapaxa ajis
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAs, BHIYHCIHUTENbHAS JIMHUS B U3yUYECHHH T'€OMETPHH.
[lpu pemeHun 3agay  MPAKTHYECKOTO  XapakTepa oOOydYaroIIuiicss y4uTCcs  CTPOUTh
MaTeMaTHYECKUE MOJENTM pPEATbHBIX JKU3HEHHBIX CHUTYallMid, TPOBOJUTH BBIYHCICHUS U
OLIEHUBATh aJ€KBATHOCTb MOJYYEHHOTO pe3yIbTara.

KpaitHe BakHO TOAUYEPKHUBATH CBS3M T€OMETPHH C JAPYTUMH YYEOHBIMU TpEIMETaMH,
MOTHUBUPOBATh  MCIIOJNB30BaTh  ONpEACNCHHS  TIEOMETPUYECKUX  (GUryp U IOHATHIA,
JIEMOHCTPHPOBATH MPUMEHEHHE TIOJTYYCHHBIX YMEHHI B (PU3MKE U TEXHHUKE. JTH CBSI3U HanboIee
SPKO BUJIHBI B TeMax «BekTope», « TpuroHoMeTpuiyeckue COOTHOLICHUY, «MeTol KOOpAUHAT
u «Teopema ITudaropay.

VYuebnblil kypc «['eomeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl COACP KaHUS:
«l'eomerpuueckne ¢urypsl W WX CcBoicTBay, «lI3MepeHHe TEOMETPHYECKUX BEITUYHHY,
«/lexapToBBl  KOOpPAMHATBI HAa  IJIOCKOCTHY, «BekTopbl», «J/IBHXKEHHS  IIIOCKOCTHY,
«IIpeoOpazoBanus mog00uUs».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kitacce — 68 yacoB
(2 gaca B Henenmo), B 8 kimacce — 68 yacoB (2 yaca B Henenio), B 9 kimacce — 68 vacoB (2 Jaca B
HEJIETIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

HavanpHele monsaTus reoMerpuu. Touka, mpsmasi, OTpPE30K, Jiyd. Yroi. Buasl yrios.
BeprukansHple ¥ CMeXHBIE yIibl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
ITapauienbHOCTb U NEPIIEHIUKYIISAPHOCTD NPAMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOHCTBa OCEBOM cHUMMeTpuu. llpumepsr
CUMMETPUU B OKPYKAIOLIEM MUDE.

OcCHOBHbBIE TOCTPOCHMSI C TIOMOIIbIO LUPKYJIss MU JHMHEHKU. TpeyroiabHuK. Boicora,
Me/raHa, OMCCeKTpUca, UX CBOMCTRA.

PaBHOOE1peHHBIN 1 paBHOCTOPOHHUM TPEyroJibHUKHU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TMpHU3HAKM paBHOOEIPEHHOro TpeyroiapHUka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NPU3HAKYU MapajuIeNbHbIX NpsAMbIX. CymMMa yIiloB TpeyrojibHHKa. BHemHue
YTJIbI TPEYTOJIBbHUKA.

[IpssmoyronbHbIl TpeyroiabHUK. CBOWCTBO MeQUaHbl MPSMOYTOJBHOIO TPEYTOJBHUKA,
NPOBEACHHOW K TIuNoOTeHy3e. lIpu3sHaku paBeHCTBAa MPSMOYTOJBHBIX TPEYTOJIBHUKOB.
ITpstMOyTONBHBIN TPEYTOJIBHUK ¢ yIiIoM B 30°.

HepaBeHncTBa B reoMeTprn: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0NblIel CTOPOHE TpeyroybHUKa. [lepneHuKysp U HaKJIOHHAS.

['eomerprueckoe MecTo ToueK. buccekTpuca yriia M CEepelWHHBIA NMEPHNEHAUKYISP K
OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

Okpy>XKHOCTb M KpyT, XOopJa W JAMaMeTp, UX CBoicTBa. B3anMHOe pacmnosoxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas U cekymas K OKpyKHOCTH. OKpYXHOCTb, BIIMCaHHas B
yroi. BnimcanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. [lapamienorpamm, €ro nmpu3sHaku M CBOWCTBA. YacTHeIE ciydau
napaiesorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaJIpar), UX NPU3HAKU U CBoiicTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynsoenusi Menuansl. LlenTpansHas cumMerpus. Teopema daneca u Teopema o
MPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TpEeyroibHUKA U Tpaneuuu. L{eHTp macc TpeyrojapHukKa.

[TogoOue TpeyroabHUKOB, KodhdumueHT mogodus. [Ipu3Haku mogoOus TPeyroJIbHUKOB.
[Tpumenenne nogo0us NPH PEILICHUH TPAKTUYECKHX 3a/1a4.

CgoiicTBa miomaaei reoMeTpudeckux Guryp. @opMyssl ISl TJIOMATNA TPEYTOJIbHUKA,
napaenorpaMma, pom6a u Tpanenuu. OTHOIIECHHE TUIOIAAEH OJOOHBIX (QUTYD.

Boruncnenue miuomazei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4yaToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHHH MPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOrO yrjla NPSAMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

Brnincannble ¥ LEHTpAIbHBIE YIUIBI, YTOJ MEXIY KacaTeIbHOW M XOpJIOW. YTJIbI MEXKIY
XOpaMu M CEeKylIIMMHU. BrnucanHble W  ONUCAaHHBIE YETHIPEXYTONBHUKU. B3anmHoe
pacnosoxeHue IByX OKpyxkHocTed. Kacanme okpyxkHocteil. OOmiue KacaTelbHbIE K JIBYM
OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXk1€CTBO. POPMYIIBI IPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
IIPaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogodus. [logobue cOOTBETCTBEHHBIX HJIEMEHTOB.

TeopemMa o0 pou3BeEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJlpaTe KacaTeIbHOM.

BexTtop, nnuHa (MOIyJdb) BEKTOpA, COHAINpPABJIEHHBIE BEKTOPbI, MPOTHBOIIOIOKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpald Hal
BEKTOpaMH. Pa3iokeHue BEKTOpa Mo IBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTs!l BeKTOpa.
CxkansipHo€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKACHUS IJIMH U YTJIO0B.

JlexapToBbl KOOPAMHATHl Ha IIOCKOCTH. YPaBHEHHs IPAMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECEUEHUE OKPYKHOCTEHN U MPAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKHM. [[nuHa okpyXHOCTH. ['pagycHas u paauaHHas Mepa
yriia, BBIYMCICHUE JUIMH 1yT OKpykHOcTel. [1nomanes kpyra, cekropa, CEerMeHTa.

JIBIDKEHUsSI  IJIOCKOCTM W BHYTPEHHHE CHMMETpuUU  uryp (dJIeMeHTapHbIC
npezcrasienus). [lapamiensuslil nepenoc. IloBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MporpamMmbl Y4eOHOro Kypca «leomerpusi»
XapaKTEepU3yIOTC:

1) narpuoTnyeckoe BOCIIMTAHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHUHWCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHHSIM POCCHMCKMX MAaTEMaTUKOB H POCCHICKOM
MaTeMaTUYECKON IKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUW B APYIMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpa:kKIaHCKoOe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TIpakJaHWHA U peaju3alliyd €ro IMpas,
MpEJCTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3MUYHBIX CTPYKTYP,
ABJIEHUH, MPOLIENYp TPaKIAHCKOTO oOIiecTBa (Hampumep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYXXKJIEHUIO ITUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTHU MOPATbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE Yy4acTHE€ B PELICHUM MPAKTUYECKUX 3a7ad MAaTeMaTH4YeCKOU
HANPaBIEHHOCTH, OCO3HAHHEM BaXXHOCTH MATEMaTUYECKOT0 00pa30BaHUS Ha MPOTSHKEHUU BCEH
JKU3HU JIJIS1 YCTIEIIHON MPO(EeCCHOHATbHON AESITEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TpPAaeKTOPUH OOpa3oBaHUs U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4yecKkoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHITHIO MaTEeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHU, pAaCCYKJICHHUH, YMEHHUIO BUIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAllMEN B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HbIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YENOBEKa, MNPHUPOAbI U OOIIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOll HayKu Kak c(epbl 4YeIOBEUECKON NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAQUUMOCTHU JJIs1 Pa3BUTHUS LIMBUJIM3ALIMN, OBJIAJICHUEM SI3bIKOM MAaTeMaTHUKU U MAaTEMaTUYECKOU
KyJIbTYypOH Kak CpEJICTBOM IIO3HAHUS MHpa, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMU
MCCJIEIOBATEIBCKON 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHUpPOBAHHE  KYJLTYPHI  30POBbSI W
IMOLMOHAJIBHOTIO 0JIArONOIyYHs:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTU4YeCKHWe 3HaHHUS B HHTEpecax CBOETO 3/I0pPOBbS,
BEJICHUS 37I0POBOT0 00paza >KM3HU (340pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHATHHA U
OTHbIXa, pEryisipHas (Qu3nueckass aKTUBHOCTH), CPOPMHUPOBAHHOCTBHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO IPaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eloBeKa;

7) 3Ko10TMYeCcKOe BOCIIMTAHHE:

OpHUEHTallMel Ha MPUMEHEHHE MAaTeMaTH4YeCKUX 3HAHUN JUIsl peuleHus 3a7ad B 00J1IacTu
COXPAHHOCTH OKpYXarolled Cpefbl, MJIAHUPOBAaHUS IOCTYNKOB M OLIEHKM HX BO3MOYKHBIX
MOCNEACTBUNA ISl OKPYXKAIOLIe cpesbl, OCO3HAHMEM TJ100albHOTO XapaKTepa SKOJIOTMYECKUX
po0JieM U MyTeH UX PelIeHUS;

8) ajanTanusa K M3MEHAIIIUMCS YCJIOBUSIM CONMAJIbHONA M MPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO AESTeNbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX



Jrofiel, mMpuoOpeTaTh B COBMECTHON J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA JIPYTHX;

HE00X0IMMOCTBIO B (JOPMHUPOBAHNN HOBBIX 3HAHMM, B TOM 4uciIe GOpPMYJINpOBaTh UJEH,
MOHSTHSA, TUIIOTE3bl 00 0OBEKTAaxX M SBJIEHUSAX, B TOM YHCIIE€ paHEe HEU3BECTHBIX, OCO3HABATh
Jne(QUINUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYalHl0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallUl0 KaK BbI30B, TpeOyrOIUi KOHTpMEp, KOPPEKTHPOBAaTh NMPUHUMAEMble pEIICHUS U
necTBus, GOpMyIMpOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBHS

Ba3oBble JJornyeckue aeiicTBHA:

® BBLISBISITH M XapaKTEPHU30BATh CYIICCTBEHHBIC NPU3HAKU MATEMATHUYECKUX OOBEKTOB,
MOHATUN, OTHOIIGHWH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEACNCHUS TMOHATHUH,
YCTaHABIIMBATh CYIICCTBEHHBIM TPU3HAK KIACCU(PUKALMK, OCHOBAaHUS Uil 0000IIeHUS u
CpaBHEHHUS, KpUTEPUU TPOBOAUMOrO aHAIIN3a;

® BOCIpPUHUMATH, GOPMYIUPOBATH M MPEOOPA3OBLIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIC, YACTHbIE U 0OIIUE, YCIOBHBIE,

® BBHIABISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MPOTUBOPEYHUS B
dakrax, NaHHBIX, HAONIOJNEHUSX W YTBEPKICHUSAX, MpEIJiaraTh KPUTCPUH IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JienaTh BBIBOJBI C UCMOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIHOUYECHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeIIbCTBA MATEMAaTHYCCKUX YTBEPKIEHUH (TpsSMble W OT
MPOTUBHOTO), TMPOBOJIUTH CAMOCTOSITENIBHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTEMaTHUYECKHX
(hakToB, BBICTPAUBATh APTYMEHTAIMIO, IPUBOJIUTH MPUMEPHI M KOHTPIIPHUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BbHIOMpaTh crocod pemieHUs y4eOHOUM 3amaun (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BBIOMpaTh Hawboyiee MOAXOMANIMA ¢ Y4ETOM CaMOCTOSITCIILHO —BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarejibcKue 1elCTBUS:

® WCIOJB30BaTh BOMNPOCKI KAk  HCCIICNOBATCIIbCKHA ~ MHCTPYMEHT  ITO3HAHUS,
¢dopMynupoBaTh BOMPOCHL, (PUKCHUpYIOLIHE MPOTHBOpPEUUE, MpoOIeMy, CaMOCTOSTEIbHO
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

® TPOBOAUTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUIAHY HECIIOXKHBIH JIKCIEPUMEHT,
HEOOJIBIIIOE HKCCIICIOBAHNE II0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTeMaTHUYeCKOro OOBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKAY COOOI;

® CaMOCTOSTENLHO (OPMYJIHpPOBaTh OOOOMIEHUS W BBIBOABI IO pe3ylbTaTaM
NPOBEAEHHOTO  HAONIONCHHUS, MCCIEJOBaHMS, OICHHBATh JIOCTOBEPHOCTh  MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB ¥ O0OOIICHHUIA;

® TIPOTHO3MPOBATH  BO3MOXKHOE  pa3BUTHE TIpoIlecca, a TaKKe  BBIJIBHTaTh
MPEINONIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmaumeii:

® BBLISBJISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMAIUU, JAHHBIX, HEOOXOIMMBIX
IUTSI pElIeHUs 3a/1auH;



e BbHIOMpaTh, aHAIU3UPOBATH, CUCTEMAaTU3UPOBATh U HMHTEPIPETHPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM IPECTABICHHUS;

e BBIOMpaTh (GOpPMY NpeACTaBICHHS HHOOPMAIMM M WUTFOCTPUPOBATH pPELIacMBbIC
3a/1a4d CXeMaMHu, JuarpaMMaMu, WHOW TpaduKoil 1 nX KOMOWHALIUSIMH;

® OIICHUBATH HAJEKHOCTh HHGOPMAIIMH TI0 KPUTEPHUSM, TIPEIIOKEHHBIM YUUTEIIEM HITH
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHHUKaTHBHBIE YHHBepcaJbHble YUeOHbIe el CTBHA:

® BOCIPUHUMATH U (POPMYIIHPOBATH CY)KACHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISIMH
O6H.I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMUCBbMCHHBIX
TEKCTax, JdaBaTb IIOSACHCHHUA II0 XOAy PCEIICHHA 3aJadrd, KOMMCHTHPOBATH HO.]'Iy‘—ICHHI:IfI
pe3ybTar;

® B X0JIe 00CYXJIEHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOil TeMBbI, IPOOIEeMBI,
pemaeMoil 3aaun, BHICKa3bIBaTh WJCH, HAIICJICHHBIC HA MOMCK PELICHHS, COMOCTABJIATH CBOU
CYXJIEHUS C CYKXACHUSMHU APYTUX YYaCTHUKOB JUANOTa, OOHAPYKWBATh PAa3IAYHE M CXOJCTBO
TIO3HIINH, B KOPPEKTHON opme HOpMYTHUpOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

® IIPE/CTABIATH PE3YIbTAThl PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS, TPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh GopMarT BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMu |
0COOEHHOCTEH ayIUTOPHH;

® [IOHMMATh M HCHOJb30BATh MPEUMYIIECTBA KOMAaHAHON M MHIMBUAYAJIbHOW PabOTHI
IIPU PEIIEHUU YYEOHbIX MaTeMaTHUECKHX 3ajiay;

® TNPUHHUMATH IIeJb COBMECTHOM JCSATEIBHOCTH, TUNITAHKPOBATH OPTaHU3AIIO COBMECTHOM
paboThl, pactpeessiTh BUABI paboT, JOrOBapUBATHCS, 00CYKIaTh MPOLIECC U Pe3yJbTaT paboThl,
000011aTh MHEHUST HECKOJIBKHX JTIOJICH;

® y4YacTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHUSIMH,
MO3rOBBIE€ IITYPMbl W JPYTH€), BBIIOJHATH CBOIO YacTh PabOTBl U KOOPIMHHPOBATH CBOU
JEHCTBUS C IPYTHMHU WICHAMH KOMaHIbI, OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUIl MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

PerJIﬂTHBHI)Ie YHUBEpPCAJIIbHBIC y‘{eﬁllble JeHCTBUSA

Camoopranusanus:

® CaMOCTOSITEJIBHO COCTABJISITH IUIAH, QJTOPUTM PEIICHHs 3adaud (WIM €ro 4acTh),
BBIOMpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHbI MHTE/UIEKT:

e BJaJIETh CIOCO0AMU CAMOIPOBEPKH, CAMOKOHTPOJIS TIpollecca U pe3ysIbTaTa peleHus
MaTeMaTHYeCKOH 3aa49u;

® TIpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 33/1a4d, BHOCUTH
KOPPEKTUBHI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJbTaTa AEATEILHOCTH TTOCTABICHHOM IIEJIU U YCIIOBUSM,
OOBSACHATH IPUUMHBI JOCTHKEHUS WU HEJOCTUKECHHUS 1Ie]Id, HaXOUTh OIIMOKY, 1aBaTh OLEHKY
nproOpEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 7 kjacce OOy4aromUKCA TMOJYYUT CIEAYIONIUE MPEIMETHBIC
PE3yNbTaThI:



Pacrio3naBaTe u3yueHHBIE TeoMeTpUueckue GUTypbl, OMpeneisTh WX B3aUMHOE
pacrosiokeHue, HM300pakaTb TeoOMETpUYecKrue (UTYpPBI, BBITOTHATH UYEPTEKH IO YCIOBHIO
3amaun. M3MepsATh nuHEHHbIE W YIJIOBBIE BEIMYMHBIL. PemaTh 3a7aud Ha BBIYMCICHUE JJIMH
OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTh rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH IPEAMETOB B PEANbHOM KU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznnyarh pasmMepbl 3THX OOBEKTOB IO MOPSIIKY BETUUHHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a1a4aM.

[Tonb30BaTbcs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOAUTH TOTHYECKUE PACCYXKACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TpPEYTOJIBHUKOB, CBOMCTBOM
MEINaHbl, NPOBEAEHHOW K TUIMOTEHY3€ MPSIMOYTOJbHOTO TpPEYTrOJbHUKA, B PEIICHUU
F€OMETPUUYECKHUX 3a/1au.

Onpenensite MapajyieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTe NapauleIbHOCTh MPSAMBIX C OMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK PYTrOM MpsIMOiA.

Pematp 3amaun Ha kieT4aroii Oymare.

[IpoBOMUTH BBIYUCICHUS W HAXOJUTHh YHWCIIOBBIE W OYKBEHHBIC 3HAYCHHS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJb30BAaHMEM CYMMBl YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IMpPH IEPECEUYCHUU MABYX MNapauIeIbHBIX
IpsIMBIX ceKyllel. PemaTs npakTudyeckue 3a1auu Ha HAXOKEHUE YITIOB.

Bnagers moHsTHEM TIe€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeAeNsiTh OUCCEKTPHUCY
yria ¥ CepelMHHBIN NEePIEHIUKYISIP K OTPE3Ky KaK FT€OMETPUUYECKUE MECTA TOUYEK.

®opMyIUpOBaTh ONPEEICHUS OKPYKHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPY>KHOCTH,
I10JIb30BaThCSl UX CBOMCTBAMU. Y METh IPUMEHSTH 9TH CBOMCTBA IIPU PEILICHUU 3a7ad.

Brnagers nmoHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHtp. Ilonap3oBarbes GakTamMu O TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA MEpECceKaroTcs B
OIHOM TOYKE, U O TOM, UYTO CEpPEAMHHbIE MEPHEHAUKYISAPHl K CTOPOHAM TpPEYroJbHHUKA
NIEPECEKAIOTCS B OAHON TOUKE.

Binamere mnoHATMEM KacaTeNIbHOM K OKPY)KHOCTH, IIOJIB30BaTbCAd TEOPEMOU O
NEPIEHIUKYIJIIPHOCTH KacaTeNbHON U paaunyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonb30BaTbecs OPOCTEMIIMMU TEOMETPUUYECKMMH HEpPABEHCTBAMH, IOHMMATh UX
MIPAKTUYECKUHA CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE MTOCTPOEHUS C TOMOILBIO LUPKYJIS U JINHEHKH.

K xonmy oOyueHuss B 8 kiacce oOydyarOUIMHCS TOJIYYUT CIEAYIOLIME HpPeAMETHBIC
pe3ynbTaThl:

PacriozHaBaTh OCHOBHBIE BHJbI YETBHIPEXYTOJBHUKOB, MX 3JEMEHTHI, II0JIb30BATHCA HMX
CBOMCTBAMM IPU PEIICHUH F'€OMETPUYECKUX 3aa4.

[IpuMeHsTh CBONCTBA TOUKM IIEPECEUEHHUS] MENMAH TpPEyrojibHHKa (LIEHTpa Macc) B
pELIeHUH 3a1a4.

Bnaners nouaTueMm cpenHel JIMHUKM TPEYroJIbHUKA U TpaIreluu, IPUMEHITh UX CBOWCTBA
MpU pELICHUH TeoMmeTpuyeckux 3anad. llonb3oBarhes Teopemoir @aneca U TEOPEMOM O
MPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsATH IPU3HAKH 110I00MS TPEYTOIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1a4.

[Tonws3oBatbest Teopemoit Iludaropa mist pemieHUs TeOMETPHYECKUX M MPAKTHYSCKUX
3ana4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3aJadax, CaMOCTOSTEIBHO JEJaTh
YepTE)K U HAXOJUTh COOTBETCTBYIOLIUE JIJINHBI.

Bnagers noHATHAMH CHHYCa, KOCMHYCa M TaHI€HCa OCTpPOrO yria IpsIMOYTOJIBHOIO
TpeyroybHUKa. [101630BaThCS 3TUMU MTOHATUAMH ISl PELLICHUS IPAKTUYECKUX 3a/a4.



Bbruncnare  (pa3iuuHBIME - cocO0aMM) — IUIONIAAb  TPEYrojJbHUKA M IJIOLIAIU
MHOTOYTONBHBIX  (uryp (MONB3ysCh, T/A€ HEOOXOIUMO, KalbKymnsaTopoM). [IpuMeHsTh
HOJy4EeHHbIE YMEHUS B IPAKTUUECKUX 3a7adax.

Brnagers MOHATHSIMM BIMCAHHOTO M LEHTPAJbHOTO yIja, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XOopJaMH (CEeKyUIMMM) U YIiie MEeXAy KacaTeIbHOM M XOpaoi
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1ad.

Bragers moHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHITh CBOWCTBA ONMMCAHHOIO
YEeTBIPEXYTOJIbHUKA MPU PELICHUU 3a]1a4.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJENH IS
3a/1a4 peaJbHOM JKU3HU U MIPOBOAMTH COOTBETCTBYIOLUE BHIYMCICHUS C IPUMEHEHHEM MO00us
U TPUTOHOMETPHH (TI0JIB3YACH, 1€ HE00X0AUMO, KAIbKYJISATOPOM).

K xonmy oOydeHuss B 9 kjacce 0oOy4aromuics TMOJYYUT CIEAYIONIUNE MPEIMETHBIE
pe3ybTaTh:

3HaTh TPUTOHOMETPUYECKHE (QYHKIMM OCTPBIX YIJIOB, HAXOAMTh C MX IOMOIIBIO
pasinyHble  BJEMEHThl  IMPSIMOYTOJbHOIO  TPEYrojbHUKA  («pelleHHe MpsIMOYrOJbHBIX
TPEeYroJabHUKOB»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISATOpa) AJIUMHBI U YIJIbl JUIsl HETaOJIMYHBIX
3HAYCHUM.

[lonb3oBatbes  (opMysnaMu  TPUBEIEHUS UM OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUIsl HAXOKIECHHSI COOTHOIIEHNUN MEXy TPUTOHOMETPUUECKMMH BETMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAX0XK/I€HUS Pa3JInYHBIX 3JIEMEHTOB
TPEYroJibHUKA («peIIeHUEe TPEYrOJIbHUKOBY), NMPUMEHATh MX IMPH PEIICHUH T'€OMETPHUYECKUX
3ajau.

Bnaners moHATHMSMH 1peoOpa3oBaHUs 1MOJ00OUS, COOTBETCTBEHHBIX AIIEMEHTOB
nonoOHpix ¢uryp. Ilomp3oBaThCsi cCBOMCTBaMHM MMOJ0OMSI TNPOU3BOJBHBIX (UTYp, YMETh
BBIUUCIIATh JJIUHBI U HaXOMUTh YIJIbl Y MOJOOHBIX (uryp. Ilpumensars cBoiicTBa monoOust B
MPAKTHYECKUX 3a7adyax. Y MeTh NPUBOAUTH IPUMEPHI MOAOOHBIX PUTYp B OKPYXKAIOIIEM MUPE.

Ilonp30BaTbesd TEOPEMAMH O NMPOU3BEACHUM OTPE3KOB XOpZ, O NMPOU3BEACHUM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MOHMMAaThb HMX TE€OMETPUYECKMH U (U3UYECKUH CMBICI,
NPUMEHATh MX B PEIICHHH TeOMETpUYecKuX M (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOM3BEIEHNE BEKTOPOB AJI1 HAX0XKIECHUS JJIMH U YIJIOB.

[lonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B PpELICHUU
TEOMETPUUYECKUX U NPAKTUYECKUX 3a]1a4.

Brnagers nmoHATHUSMU NPAaBUJIBHOTO MHOTOYTOJIbHHMKA, JIMHBI OKPYKHOCTH, JAJIUHBI IyTH
OKPYKHOCTM M DPaJUAaHHOW MEpHI YIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTeu.
[TprMeHATh MOTyYeHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETPUU (UTYp, NPUMEHATH ABMXKEHHS IUIOCKOCTU B
MPOCTEUIIINX CITy4asiX.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIH IS
3ajjay peaJbHOM *KU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUMCIIEHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (DYHKIMHU (TIONIB3YSACH, I/1€ HEOOX0IUMO, KAIbKYIISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

Tematnueckoe MIaHHUPOBAHUE COCTABICHO C YU€TOM paboyeil mporpaMMbl BOCIIUTAHUS.

[Torenmuan paHHOrO y4eOHOro mpenMeTa OO0ECleUYMBACT PEANTHU3ALUI0  CIEAYIOUINX
1IEJICBBIX MPUOPUTETOB BocnuTanus ooydaromuxcss O0O:

LleneBbie OpUEHTUPHI PE3YIHTATOB BOCITUTAHUS

1. I'paxaaHCcKO-IaTPUOTUYECKOE BOCITUTAHHUE:



e 3HAIOMUU U JIOOSIINA CBOIO MAIYIO POAUHY, CBOW Kpai, UMEIOIIHI ITPEICTaBICHHE O
Ponune — Poccun, ee Tepputopun, pacroioxKeHUH;

e CO3HAIOMIMM NPUHAJUIEKHOCTh K CBOEMY HapoAy M K OOIIHOCTH TpaxaaH Poccuu,
MIPOSIBIISIIONININ yBaXKEHUE K CBOEMY M IPYTUM HapOJIaM;

e TOHHMMAKIIUNA CBOI COMPUYACTHOCTh K TMPOIIJIOMY, HACTOSIIeMy M Oyayiiemy
poaHoro kpas, ceoert Ponunsl — Poccnn, Pocculickoro rocynapcrsa;

e TOHMMAWOIIMK 3HAUYEGHHE TPAXKAAHCKHUX CHMBOJOB (TOCYJapCTBEHHAsh CHMBOJHKA
Poccun, cBoero permona), mpa3gHUKOB, MECT MOYUTAHHUS T€POECB U 3aIUTHUKOB OTeuecTsa,
MPOSIBIISIFOIIMN K HUM YBa)KE€HUE;

e HMEIONINI IEPBOHAYAILHBIE TTPEICTABIICHHSI O MPaBaX U OTBETCTBEHHOCTH YE€JIOBEKA B
o0Im1ecTBe, rpaXKTaHCKUX MPaBax U 005S3aHHOCTSIX;

e TMPUHUMAKOIIMK y4acTHE B >KM3HU KJacca, oOIieoOpa3oBaTesibHOW OpraHU3alluM, B
JIOCTYITHOM IO BO3PACTy COLMAIbHO 3HAUMMOM 1€ATETbHOCTH.

2. JIlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

e YBAXAIOIIUKA JIyXOBHO-HPAaBCTBEHHYIO KYyJIbTYPYy CBO€H CEMbU, CBOEro Hapoja,
CEMEIHBIE IEHHOCTH C YYETOM HAIIMOHAIBHOM, PEJIMTHO3HON MTPUHAITIEKHOCTH;

e CO3HANOUMHU LIEHHOCTH KaX01 YEeJI0BEYECKON JKU3HH, MPU3HAIOIIUI
WHIUBUYAIBHOCTh U JJOCTOMHCTBO KaXKOTO YEJIOBEKA;

e J00OpOXKeNaTeNbHbIN, TMPOSBISIONIMNA  COMEpeXHBaHHE, TOTOBHOCTh OKa3bIBATh
MOMOIIb, BBIPAKAIONINN HETPUITHE IMMOBEACHUS, MPUIUHSIOMET0 (DU3NYECKUA W MOPaTbHBINA
BpEJ IPYTUM JIIOJIIM, YBAXKAIOIIUNA CTapIINX;

e YMEIOIIUNA OIEHWBATH MOCTYIKH C IMMO3UIIUH UX COOTBETCTBUS HPABCTBEHHBIM HOpMaM,
OCO3HAIOLIUN OTBETCTBEHHOCTD 32 CBOU MOCTYTIKU;

e BIJIANICIOMUNA TIPEACTABICHUSIMHA O MHOTOOOpa3uu S3BIKOBOTO W KYJbTYPHOTO
npoctpancTtBa Poccum, wMerImui MepBOHAYAIBHBIE HABBIKM OOIICHHS C JIOJBMHU Pa3HBIX
HapOoJ0B, BEPOUCIIOBEIAHUI;

e CO3HAIOUIMI HPABCTBEHHYIO M 3CTETUYECKYIO LIEHHOCTh JIUTEPATYphl, POJTHOTO SI3bIKA,
PYCCKOTO $13bIKa, MPOSIBIISIONINN HHTEPEC K YTECHUIO.

3. DCcTeTuuecKoe BOCIIUTAHUE:

e CIOCOOHBI BOCIIPHHUMATH M YyBCTBOBATh MPEKPACHOE B OBITY, MPUPOE, UCKYCCTBE,
TBOPYECTBE JIFOJEH;

e TMPOSBIAIOIINANA UHTEPEC M YBAKEHHE K OTEYECTBEHHONM M MHPOBOM XYJI0’KECTBEHHOM
KYJbTYpE;

e TMPOSBISIOMINNA CTPEMJICHHE K CAaMOBBIPQKEHHIO B Pa3HBIX BUIAX XYJI0’KECTBECHHOM
JeATEeIbHOCTH, UCKYCCTBE.

4. ®uznyeckoe BocNHUTaHUE, (HOPMHPOBAHHE KYJIBTYpPHI 3J0POBbSI U SMOIMOHAIBHOIO
OJaronoxy4us:

e OEpe)kHO OTHOCSIIMICS K (U3HMYECKOMY 370POBBIO, COOITIOJAIONINNA OCHOBHBIC
IpaBuiIa 310pOBOrO U O€30MacHOro i cedsl M APYrux Jrojaei o0pas3a >KM3HU, B TOM YHCIE B
WH()OPMAITMOHHON CpeJIe;

e BIAJICIOIINN OCHOBHBIMU HAaBBIKAMU JTUYHON M OOIIECTBEHHOW TMTHEHBI, O€30MMacCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

e OpUEHTHPOBAHHBIM HAa (PU3NYECKOE PA3BUTHE C YYETOM BO3MOXHOCTEH 3/10pOBbA,
3aHATHS (PU3KYIBTYPOH U CIIOPTOM;

e CO3HAIONIMI W NPUHUMAKOUIUN CBOIO IMOJIOBYIO HMPHUHAIIEKHOCTh, COOTBETCTBYIOIIUE
el mcuxopu3nIeCcKue U MOBEACHYECKNE OCOOCHHOCTH C YU€TOM BO3pacTa.

5. TpynoBoe BOCIIUTAHUE:

e CO3HAIONIUI IIEHHOCTh TPY/Ia B )KU3HU YEJIOBEKA, CEMbH, OOIIIECTBA;

e TMPOSBISIONIMN YyBaXXeHHE K TpPyAy, JIOAIM Tpyna, OEpeKHOe OTHOIIEHHE K
pe3yabpTaTaM TpyJa, OTBETCTBEHHOE MOTPEOICHUE;
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e TIPOSBIISAIONINN HHTEPEC K PA3HBIM MPOPECCHUIM;

e YYACTBYIOUIMH B pPa3IW4HBIX BHUAAX JOCTYIHOIO IO BO3PAcTy TpyAd, TPYAOBOM
JIEATEILHOCTH.

6. DKOJIOTHYECKOE BOCITUTAHHUE:

e TOHMMAWOIIUNA I[EHHOCTh TNPUPOABI, 3aBUCUMOCTb >KM3HH IIOJEH OT MPHUPOJBbI,
BIIUSTHUE JTIOJICH HA TIPUPOJTY, OKPYKAIOIIYIO CPEY;

e TPOSBISIONIUI TI000Bh U OEpeKHOE OTHOIIEHUE K MPUPOJIE, HETIPUATHE JIEHCTBUM,
INPUHOCSIIMX Bpe IPUPOJIe, OCOOEHHO JKHUBBIM CYIIECTBAM;

e BBIPAYKAIOUINI TOTOBHOCTh B CBOEH JESATEILHOCTH MPUACPKUBATHCS IKOJIOTHUECKUX
HOPM.

7. LleHHOCTh HAYYHOTO TMO3HAHUS:

o BBIpa)KaI-OHlHﬁ I1I0O3HABATCJIBbHBIC I/IHTGPGCI)I, AKTUBHOCTbD, J'IIO603HaTeJ'II>HOCTI> 158
CaMOCTOSITEIIbHOCTh B MIO3HAHUH, HHTEPEC U YBAKCHUE K HAYUHBIM 3HAHUSIM, HAYKE;

o O6J'I3I[aIOIIII/II\/’I HepBOHaan'II)HI)IMI/I HpeI(CTaBJ'IeHI/ISIMI/I (0] HpI/IpO)IHI)IX U COOUAJIbHBIX
00BeKTaX, MHOT000pa3uu 0ObEKTOB U SIBICHUI MPUPOJIbI, CBS3U KUBON U HEKUBOU MPUPOIBI, O
HayKe, HAy9HOM 3HaHWH,

e UMEIOUINI MepBOHAYANbHBIE HABBIKM HAOMIOEHUI, CUCTEMATH3AIMH U OCMBICICHUS

OIbITa B €CTECTBEHHO-HAYYHOM U T'yMaHUTapHOH 00J1acTsAX 3HAHUS.

7 KJIACC
Ne | Paznen/tema Komnyects | KonuuectB | Mudopmarus JestensHOCT
n/ 0 4acoB 0 00 JIEKTPOHHBIX YU€OHO- | b YUUTENs C
i OLIEHOYHBIX | METOJIMYECKUX y4eToM
porenyp matepuanax (JOP u paboueit
LHOP) IPOTrpamMMBbl
BOCTTUTAHHSI
[Ipocreitmue bubmuorexa [JOK 1,2,5,7
1 rE€OMETPHUECKU https://m.edsoo.ru/7f415e
e gurypsl u ux 2e
CBOIiCTBa. 14
N3mepenue
TCOMETPHUCCKU
X BEJIMYMH
1 but6mmoreka [JOK 1,25,7
2 TpeyronpHukH 22 https://m.edsoo.ru/7f415e
2e
[TapamensHbie 1 but6mmoreka [IOK 1,25,7
3 npsiMbIE, CyMMa 14 https://m.edsoo.ru/7f415e
YTJIOB 2e
TPEYTOIbHHUKA
OKpYyXHOCTh H 1 bubnuotexa [JOK 1,257
4 KpYT. 14 https://m.edsoo.ru/7f415e
I'eomerpruecku 2e
€ MIOCTPOEHUS
[ToBTOpEHwUE, 1 but6mmoreka [{JOK 1,2,5,7
5 06001meHne 4 https://m.edsoo.ru/7f415e
3HAaHUH 2e
OBUIEE 68 4
KOJIMYECTBO
YACOB I10
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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
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

| IPOTPAMME |

8 KJIACC
Ne | Paznen/tema KomnuectBo | KonuvectBo | Undopmanus JesrenbHOC
n/n 4acoB OIICHOYHBIX | 00 3JIEKTPOHHBIX Th YYUTEIS
poreayp y4eOHo- C y4eTom
METOANYECKUX paboueii
marepuanax (OOP u | mporpamMmbl
1HOP) BOCIIUTAHHUS
1 1 bubnunoreka [JOK 1,2,5,7
YeThIpEXyTroabHUKH 12 https://m.edsoo.ru/7f
417e18
Teopema ®aneca u 1 bubnmnorexa [JOK 1,2,5,7
2 TEOpeMa O https://m.edsoo.ru/7f
IPONOPLUOHATIBHBIX 15 417e18
OTpe3Kax,
MoI00HBIC
TPEYroJIbHUKU
3 [Tnomans. 1 bubnmoreka [JOK 1,2,5,7
Haxoxnenue https://m.edsoo.ru/7f
[UIOIIAAEH 417e18
TPEYTOJIBHUKOB U 14
MHOTOYTOJIbHBIX
¢duryp. [Tnomamau
MO00HBIX (HHUTYD
Teopema [Iudaropa 1 bubmmoreka [IOK 1,2,5,7
4 ¥V Havaja 10 https://m.edsoo.ru/7f
TPUTOHOMETPHH 417e18
VrIisl B 1 bubnuoreka [JOK 1,2,5,7
5 OKPY>KHOCTH. https://m.edsoo.ru/7f
Bnucanusie u 417e18
OITMCAHHBIC
YEThIPEXYTOJbHUKH. 13
KacarenpHble K
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH
6 ToBTopere 1 bubmuoreka [JOK 1,2,5,7
oGoGHmene ;HaHI/Iﬁ 4 https://m.edsoo.ru/7f
417e18
OBIIEE 68 6
KOJIMYECTBO
YACOB I10
ITPOTPAMME
9 KJIACC
Ne | Pazgen/tema Komnyects | Kommuects | Mudopmarus HesarenpHOCT
i/ 0 4acoB 0 00 2JICKTPOHHBIX YU4EOHO- | b YUHUTEIS C
i OIICHOYHBIX | METOJIUYECKUX Y4eTOM
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poreayp matepuanax (JOP u paboueit
HOoP) IIPOrpaMMbl
BOCITUTAHUS
TpuronomeTpus. 1 but6mmoreka [JOK 1,25,7
Teopewmbr https://m.edsoo.ru/7f41al
KOCHHYCOB U 16 2c
CHUHYCOB.
Pemenne
TPEYTOJTbHUKOB
[IpeobpazoBanu 1 but6mmoreka [JOK 1,25,7
€ ToJ100us1. https://m.edsoo.ru/7f41al
MeTtpuyeckue 10 2c
COOTHOIIICHUS B
OKPYXKHOCTH
1 bu6mmorexa [{OK 1,2,5,7
BexTopsr 12 https://m.edsoo.ru/7f41al
2C
JlekapToBbI 1 bubnuoreka [JOK 1,2,5,7
KOOP/IMHATHI Ha 9 https://m.edsoo.ru/7f41al
IJIOCKOCTH 2C
[TpaBunbHBIC bubnmoreka [JOK 1,25,7
MHOTOYTOJIbHHK https://m.edsoo.ru/7f41al
u. JlnnHa 2C
OKPY>KHOCTH H 8
MJIOMIA b KpyTa.
Brrunciaenue
IIomageu
TBiKenus bubmuoreka [JOK 1,2,5,7
6 https://m.edsoo.ru/7f41al
IIJIOCKOCTH 2
[ToBTOpEHME, 2 bubnuoreka [JOK 1,2,5,7
0000111EHHE, v https://m.edsoo.ru/7f41al
CHCTEMAaTH3ALIUS 2C
3HAHUM
OBILEE 6
KOJIMYECTBO 68
YACOB I1O
ITPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC

Koxa
NpoBEPSIEMOr0
pe3yJabTarta

6

6.1

6.2

6.3

6.4

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

I'eomeTrpus

Pacrio3naBaTh M3y4eHHbIE TeOMETpUYECKUE (UTYPBI, ONMPEAENATh HUX
B3aMMHOE PpAaCIOJIOXKECHHE, H300pakaTh TE€OMETpUYECKHe (UTYPHI,
BBIIIOJHATh YEPTEKHU IO YCIOBUIO 3ahauu. M3MepsaTh NHMHEWHBIE U
YIJIOBBIE BEJIMYUHBL. PemaTe 3a1a4n Ha BBIYKMCIICHHUE JUIMH OTPE3KOB U
BEJIMYHH YTJIOB

Jlenate rpyOyr0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIIMYUH MPEIMETOB B
peambHOM KHM3HHM, pa3MepoB MPHUPOIHBIX OOBEKTOB. Pazmnuath
pa3Mepbl ITUX 0OBEKTOB 10 MOPSAJKY BETHUUHbI

CTpouTh 4epTEKH K T€OMETPUUECKHUM 3a1adaM

[Tonwp30BaTbCs MpU3HAKAMKM PABEHCTBA TPEYTOJBHHUKOB, MCIOJIb30BaTh

IIPHU3HAKHU U CBOMCTBa paBHO6e,I[p€HHbIX TPEYroJIbHUKOB IIPpU PCHICHUHN

3aga4

6.5

6.6

6.7

6.8

6.9

HpOBOHI/ITI) JIOTUYECCKUC PACCYKACHUA C HCIIOJIB30BaHHUEM

reOMCTPHUICCKUX TCOPEM

ITonb30BaTbCA [IPU3HAKaMU paBeHCTBA MIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, MPOBEAEHHON K THUIIOTEHY3€

MMPpAMOYT'OJIBHOT'O TPCYI'OJIbHUKA, B pEHICHUN I'€COMECTPUUCCKUX 3aJa4d

Onpenensars napauieabHOCTh NMPSMBIX C IOMOILBIO YIJIOB, KOTOpPbIE
oOpa3yer ¢ HUMH cekymas. Onpenenirs napamieabHOCTh MPSIMBIX C
IIOMOUIbIO0 PAaBEHCTBA PACCTOSIHUI OT TOYEK OJHOW MPSMOHN IO TOYEK
JIPYrou NMpsiMOt

Pemrats 3a1aun Ha Ki1eT4aToit Oymare

HpOBOI[I/ITB BBIYUCICHHUA MW HaXOAUTb YHCIIOBBIC U 6YKBCHHBIG
3Ha4YCHUA YIJIOB B TI'COMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUEM
CYMMBI YIJIOB TPCYT'OJIbBHUKOB W MHOTI'OYT'OJIBHUKOB, CBOICTB YIJIOB,

O6paSOBaHHBIX npu TMEPeCCUYCHUU ABYX MapaUICIIBHBIX IIPAMBIX
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ceKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXOKJICHUE YIII0B

Brnanets IIOHATHEM TCOMETPHUICCKOT'O MECTa  TOUYCK. YMmeTh

6.10 OTIPENIeNIATh OMCCEKTPHCY yIIa W CEePeAMHHBIA TEPIeHANKYISP K
OTPE3Ky KaK TeOMETPUIECKHE MECTa TOUEK
@opMynupoBaTh OMNpPEICICHUs] OKPYXHOCTH M Kpyra, XOpAsl U
6.11 TUaMeTpa OKPYKHOCTH, TIOh30BaThCsl HMX CBOWCTBAMH. YMETh
MIPUMEHSTH 9TH CBOWMCTBA MPH PEIICHUHU 3329
Brnagers moHATHEM OINMCAaHHOW OKOJO TPEYroJIbHUKA OKPYKHOCTH,
ymeTh HaxoauTh e€ ueHrtp. llonp3oBarbes (akramMu O TOM, UTO
6.12 OUCCEKTPHUCHI YTTIOB TPEYroJbHHUKA MEPECEKAIOTCs] B OJJHOM TOUKE, U O
TOM, YTO CEpeIMHHBbIE NEePIEHANKYJSAPhl K CTOPOHAM TpPEYrojbHUKA
MIEPECEKAIOTCS B OJJHOW TOUYKE
Bnagers mnoHsATHEM KacaTedbHOW K OKPYXKHOCTH, IOJIb30BATHCS
6.13 TEOPEeMOM O TMEpPIEeHIUKYIIPHOCTH KacaTeIbHOM U  pajauyca,
MIPOBEAEHHOTO K TOUKE KacaHUs
6.14 [Tonb30BaTbcss MPOCTEHIIMMU TE€OMETPUUYECKUMH HEPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUICCKUN CMBICIT
s [IpoBOIUTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' IUPKYJIS U JIMHEHKHU
8 KJIACC
Kon "
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
61 Pacnio3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTBI,
' MOJIb30BATHCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPHUUECKHX 3a1a4
6.2 [IpyuMeHsTh CBONCTBA TOYKM MEPECEUEHUS] MeAHUaH TpPEyrojbHHUKA
' (ueHTpa Macc) B pelIeHUH 3aa4
Brnagers mnoHATHEM cpedHeW JMHUM TPEYroJbHUKA U Tparmeluu,
6.3 MPUMEHATh WX CBOMCTBa MNpH pELICHUH T'e€OMETPHUUECKHUX 3ajad.

ITons3oBatbes Teopemont Paneca U TEOPEMON O IPONOPLUOHAIBHBIX

OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA TPAKTUYCCKUX 3aa4

15



6.4

6.5

6.6

[IpumeHsTh NpU3HAKKM NOAOOUS  TPEYTOJIBHUKOB B  PELIEHUU

rCOMCTPHUYCCKUX 3a1a4

[Tonb3oBatbesa TeopeMoil Iludaropa st pemieHns reoMeTpuuecKux 1
MPAKTUYCCKUX 3aj1a4. CTpOI/ITB MaTEMaTUYCCKYIO MOJACIb B
IPAaKTUYECKUX 3a7layaxX, CaMOCTOSATENIBHO JI€NaTh YepTEX U HAXOAUTh

COOTBETCTBYIOIIUE JIJIMHBI
Biagers NOHATHSAMH CHUHYyCa, KOCHMHYCAa M TAaHI€HCAa OCTPOro yria

MPSAMOYTOJIBHOTO TPEYroJIbHUKA. [l0JIb30BaThCA 3THMMH TMOHATHAMH

I PCIICHUA ITPAKTUYICCKUX 3adaY

6.7

BerancnsaTe (pa3saUYHBIME  CIIOCOOAMU) IUIOMAAbh TPEYrOJbHUKA U
IJIOMIAIM  MHOTOYTOJBHBIX (uryp (mMonb3ysch, TA€ HEOOXOIUMO,
KabKyJISITOpoM). [IpUMEHATh MONY4YeHHBIE YMEHUS B MPAKTHUECKHUX

3agadax

6.8

6.9

Bnagers MOHATUSMH BIMCAHHOTO U LIEHTPAJIBHOT'O YIJIa, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIjaX, yriax MeXAY XOpAaMHu (CEeKyIIMMH) U
yIie MEXIy KacaTeIbHOW M XOPIOHM IPU PEHICHUHM I€OMETPHUYECKHX
3a1a4

Brnagers mNOHATHMEM ONMCAHHOIO YETBIPEXYIOJbHUKA, IPUMEHATH

CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJIbHUKA IIPHU PELICHUH 33134

6.10

9 KJIACC

Kon
NMpoBePsSIeMOro
pe3yabTarTa

6

6.1

6.2

[IpuMeHATh TONIydeHHBIE 3HAHMS HAa NPAKTUKE — CTPOMUTh
MaTeMaTHYeCKUEe MOJCIH IJIs 3a1a4 PEaJbHOW JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEM MO0J00Ud U

TPUTOHOMETPHH (IIOJIB3YSCH, TJIe HEOOXOAUMO, KAIbKYISITOPOM)

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAMUTh C MX
IIOMOULIbIO PA3JINYHBIE DIIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTOJIbHHUKA
(«pemieHue  MPSMOYTOJbHBIX  TpeyroibHUKOB»). Haxomuts (c
MOMOUIbIO KaJIbKYJIATOPA) AJIUHBI U YIJIbI 1151 HETaOIMYHBIX 3HAUEHUN
ITonb30Batbes bopmynamu IIPUBEACHUS u OCHOBHBIM
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TPUTOHOMCTPHUYCCKHUM TOXKACCTBOM MJId HAXOXKIACHHA COOTHOIICHUI

MCKAY TPUTOHOMETPUICCKUMU BCINYHNHAMUA

6.3

Hcnons3oBaTe TEOpEMBI CHHYCOB M KOCHHYCOB JUI HAaXO0XKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHHKA («PELIEHUE TPEYrOJbHUKOBY),

MPUMCHATH UX IMPHU PCHICHHUU I'COMCTPUYCCKHX 3ada4

6.4

6.5

6.6

6.7

6.8

6.9

Brnagers moHATHSAMH TIpeoOpa3oBaHUS IMOJO0OMS, COOTBETCTBEHHBIX
37eMeHTOB TMOA00HBIX (uryp. Ilomb3oBaThCsi CBOMCTBAMHU TOI00MS
MIPOU3BOJBHBIX (UTYpP, YMETh BBIYUCIATH JJIUHBI U HAXOIUThH YIJIBI Y
nono6HeIXx Guryp. IlpuMeHsATs CBOWCTBA MOAOOUS B MPAKTHUECKHUX
3ajayax. YMeTb NPUBOJUTH MPUMEpPbl MOAOOHBIX (uryp B

OKpY’KaloIlleM MUpe

[Tonb30BaThcss TeopeMaMH O TPOU3BEIACHUM OTPE3KOB XOpH, O

MIPOM3BEIEHNU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHON

[Tonp30BaTbcst BEKTOpaMH, IOHUMATh WX TEOMETPUUECKUH U
¢bu3nyecKuil CMbICH, MPUMEHATh MX B PEIICHUU TNeOMETPUUYECKUX U
¢buznueckux 3anad. [IpuMeHSTH CKaIspHOE MPOU3BEACHHUE BEKTOPOB

JJI HAXOXKACHUA JJIMH U YTJIOB

ITons30BaThCA MCTOJOM KOOpPJHMHAT HaA IINIOCKOCTHU, IIPUMCHATH €TI0 B

PCHICHUU TCOMCTPUUCCKUX U IIPAKTUICCKUX 3a/1av

Brnagers NOHATHAMM  NPaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPY>KHOCTH, UIMHBI IYI'M OKPYKHOCTH M DPaJMaHHOW MeEphl YIUIa,
YMETb BBIYMCIATH IUIOIIAAbL Kpyra U ero yacred. IIpumensars

IMMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJavdax

HaxonuTe ocu Uiy HEHTPBI CUMMETPHH (PUTYpP, TPUMEHSTH JIBHKCHHS

IJIOCKOCTH B MPOCTEHIINX CIydasx

6.10

IIpuMeHsITh TOJy4YEHHBIE 3HAHMS HA NPAKTUKE —  CTPOUTh
MaTeMaTHYeCKUe MOJENU JUIsl 3a]a4 peajlbHOW XKU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TNoaol0us U
TPUTOHOMETpHUECKUX (GYHKIUN (MOdB3ysiCh, TIe HEOOXOIUMO,

KJIbKYJISITOPOM)
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

Havanbnele nousatus reometpun. Touka, npsmasi, OTpE30K, ayd. YTros. Buasl
yrioB. BeprukansHble M CMexHbIE yribl. buccektpuca yrna. Jlomanas,

MHOTOYIroJibHUK. [lapamiensHoCTh U NepIEeHANKYIIPHOCTD IPSIMBIX
Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpHH.
[Ipumepbl cUMMETPHH B OKPY’KaIOLIEM MHUpE

OCHOBHBIE TIOCTPOEHHS C TOMOIIBIO IUPKYJIS U JUHEHKU. TpeyronbHUK.
BricoTa, Menana, OMccekTpHca, X CBOMCTBA

PaBHOOepeHHBII M PaBHOCTOPOHHMI  TpeyroibHUKH. HepaBeHCTBO
TpEeyrojbHUKa

CpoiicTBa W TpPU3HAKKM PaBHOOEIPEHHOro TpeyroibHuKa. llpusHaku
paBEHCTBA TPEYTOJbHUKOB

CBoiicTBa ¥ NPHU3HAKU MapaJUIEIbHbIX MPsMbIX. CyMMa yIiIOB TPEYrojabHHUKA.

BHeriHue yrisl TpeyrojibHUKa

6.7

6.8

6.9

6.10

6.11

[IpsimoyronbHblli  TpeyroapbHUK. CBOMCTBO MeIUaHbl MIPSIMOYTOJIBHOTO
TPEYrojibHUKA, MPOBENEHHOW K runoreHyse. [IpusHaku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYrosIbHBIN TPEYrOJIbHUK C YIJIOM B
30°

HepaBencTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousiblieM yriie W OoJibliedt  CcTOpoHE

TpeyrojbHuKa. [leprneHauKynsp u HaKJIOHHAS

I'eomerpuueckoe Mecto Todek. buccekrpuca yriia ©W  CEepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK

OKpyXHOCTb M Kpyr, XopJa M JAuaMeTp, HUX cBoiicTBa. B3aumHuoe
pacroyio’)keHHe OKpY)KHOCTH U mnpsiMoi. KacarenbHas u  cekymias K

OKPYKHOCTH

OKPY)I(HOCTB, BIIMCAHHAasA B YTOJL. BnucanHas u omnucanHas OKPY’KHOCTHU

TPEYroJIbHUKA
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8 KUIACC

Kon
6

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

Yerreipéxyronpnuku. IlapamienorpamMm, ero npu3Haku 1 CBONCTBA
[IpsimoyronpHUK, pOMO, KBaJpaT, X MPU3HAKK U CBOHCTBA

Tpanenus, paBHOOOKas Tparnenus, €€ cBONCTBa U mpusHaku. [IpsMoyroiabHas
Tpaneuus

Meron yasoeHuss Menuansl. LlentpansHas cummerpus. Teopema daineca u

TeopeMa O IMPONOPUUOHAIBHBIX OTPE3Kax
CpenHue TMHUY TpEeyroibHUKA U Tpaneuuu. L{enTp Macc TpeyroyibHUKa

[Tomobue TpeyronbHUKOB, KodpduimeHt mnomodbus. IllpusHaku momoOus

TpeyroJbHUKOB. [IpruMeHeHue nogo0us Ipu peleHu NPaKTUYECKUX 3a/1a4

dopmynbl ANS  MIOMAAU TPEYroidbHUKA, MapajienorpamMmma, pomba
Tpanenuu

CpoiicTBa muomaaei reomerpuueckux Guryp. OTHOIIEHHE TUIOMAACH
MoA0OHBIX PuUryp

Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KIJIETYATOU

Oymare

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun

MPAKTUYCCKUX 3aaa4d

CuHyc, KOCHHYC, TQHI€HC OCTPOr0 yIJla IpPsSMOYIOJIbHOIO TPEYroJbHHKA.
OCHOBHOE  TPUIOHOMETPUYECKOE  TOXKAECTBO. | PUIrOHOMETPUYECKHE

¢bynkuuu yrinos B 30°, 45° u 60°

BrnucanHble M LEHTpaslbHBIE YIUIBI, YrOJ MEXAY KacaTelbHOM M XOpAOM.

VYTisl MEXAY XOpAaMHU U CEKYILIUMHU
Brincansble n onucaHHbIe YETBIPEXYTOJIbHUKI

B3anmHoe pacnonoxeHue IByX OKpyKHocTei. KacaHume OKpyXHOCTEH.

OOm1re KacaTeabHbIE K IBYM OKPYXHOCTSIM

19



9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
Pemenne TpeyronbHHuKOB. Teopema KOCMHYCOB M TeOopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 3a/ad C MCIOIb30BAaHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpaszoBanue nogodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 Mpou3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
' CEKYILUX, TEOpEMa O KBajpaTe KacaTeJIbHOU
Bexrop, JuMHa  (MOJYJIb) BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 IIPOTUBOINOJIOKHO  HANpaBJICHHBIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOpaMH. Pa3ioxkeHne BeKTopa Mo JIByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CkansipHOe MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XJIEHUs JJIMH U YIJIOB
JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAX, MePECeUeHrne OKPYKHOCTEH U MpsAMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYUCIECHUE JUIMH YT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, ceKkTopa, CerMeHTa
6.11 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (GuUryp (3seMeHTapHbIe

npencrasienus). [lapamnensnelii nepenoc. [losopor
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
ONEpallMd HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATH ITOHATUSMH:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, NPUMEHATh UX IMPU PELICHUH
3ajJ]ay; yMEHHUE UCIOIb30BaTh rpaduyeckoe MpecTaBIeHIe MHOKECTB
JUIsL OTIMCAHMS PEATIBHBIX IPOLECCOB U SBJICHUM, NP PELICHUM 3a]1a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMU: ONpPENETIEHUE, aKCHOMa, TEOpEMa,
JIOKA3aTelbCTBO; YMEHHE pAacClo3HaBaTh HWCTUHHBIE W  JIOKHBIE
BBICKA3bIBAaHUS, TPHUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHUSIMHU: HATYpalbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JIETUMOCTb HATypaJIbHbIX YHUCEN, IPU3HAKU
JENUMOCTH, II€JI0€ YHCIIO, MOAYJh YHCIa, OOBIKHOBEHHAas ApOObh M
necsiTuuHasi qpoOb, CTaHAAPTHBIM BUJ 4YHCTA, PallMOHAIBFHOE YHCIO,
UppalMOHAIFHOE YHCIO, apu(MEeTHYeCKUd KBaJApPATHBI KOPEHB;
YMEHHME  BBINOJHATH JCHCTBHS C  YUCIAMHM, CpaBHUBAaTh U
YIOOPSAOYMBATh YHUCJIA, TMPEICTABIATh YHCIa HAa KOOPAWHATHOU
NpsIMOM, OKpYIJIATH YHCIA; YMEHHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATUSIMM: CTENEHb C LENBIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIH KOpPEHb, MHOTOUJICH, aireOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeneHu
0oJbIlle EeIWHUIBI, YMEHHE BBINOTHATH pacuérel Mo Qopmymnam,
npeoOpa3oBaHus LEbIX, APOOHO-PAllMOHAIBHBIX BBIPAKEHUN U
BBIPKEHUI C KOPHSIMH, Pa3I0KEHHE MHOTOYJICHAa Ha MHOXHUTENIU, B
TOM 4YHCJIE C KCIOJBb30BaHUEM (OPMYN Pa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH
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YMeHHe onepupoBaTh NOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHUE pellaTh JUHEMHbIE U KBaJpaTHBIE ypaBHEHUS,
IpoOHO-pallMOHANIbHBIE YPAaBHEHHUs C OJHOM INEepeMEHHOH, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMI, JTMHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAbHBIE HEPAaBEHCTBA C OJHOMU
[IEPEMEHHOM, B TOM YHUCJIE IPU PELICHUN 3aa4 U3 IPYTUX MpPeaMETOB
U TIPpaKTUYECKUX 3a7ad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPAMWHATHYIO IUIOCKOCTh Ul HM300paXEHUS pELIeHUN

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduk QyHKIMH, HYJIA
¢byHKIMY, MIPOMEKYTKHU 3HAaKOIIOCTOSHCTBA, MPOMEXYTKHU
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEC M HAWUMCHBIICEC 3HAYCHUS
byHKUINY; yMEHHE OIIEpUPOBATH IIOHATUSAMU: npsMast
MPOMOPIMOHANILHOCTD, JUHEHHas (PyHKIMA, KBaapaTHuuHas (yHKIUS,
oOpaTHass TPOTNOPIIMOHATBHOCTh, IMapaboia, runepOoia; yMeHHUE
CTPOUTH TpaPuKH QYHKIUI, UCTIOTH30BATh TPAPUKH JIJIS ONIPEICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, IS peIICHHs 3a7ad U3 APYTUx
YU4eOHBIX TIPEJAMETOB W PEAITbHOW IKW3HH, YMEHHE BBIPAXKATh

(bOpMy.]'IaMI/I 3aBUCUMOCTH MCIKY BCIIMUYNHAMU

Ymenue OIIepUpOBATH MOHITHUSIMU: MIOCJIEZI0BATEIBHOCTb,
apudmernyeckas U TreoMeTpuyeckass  MPOrPecCUuu;  yMEHHE
UCIOJIb30BaTh CBOICTBA MOCIIEAOBATEILHOCTEH, (OPMYIIBI CyMMBI U
o0miero 4jeHa MpU pElIeHUH 3ajad, B TOM 4YMCIE 3ajad U3 JAPYTux

y‘-IC6HLIX npeaMETOB U peaHLHOﬁ JKHN3HH

YMeHnue pemath 3a7aud pasHbIX TUIOB (B TOM 4YMCII€ HAa IPOLEHTHI,
JOIM W 4YacTH, JIBUXKEHHE, padoTy, LEHy TOBapoB M CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a41 U3 00JIACTH YIPABJICHUS JINYHBIMH U
ceMeiHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M CUCTEMBI II0 YCIOBHI 3aJauH,
UCClIeIoBaTh MOJIYYEHHOE peIIeHUEe U OLIEHHWBATh MPaBJOIN000HOCTh

[IOJIyYE€HHBIX PE3yJIbTaTOB
YMeHue onepupoBaTh MOHATHIMHU: (QUrypa, TOUKA, OTPE30K, MpsMasd,
Jyd4, JIOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTroJIbHUK, pPAaBHOOEIPEHHbIN

U PaBHOCTOPOHHUN TPEYroNbHUKH, MPSIMOYTOJIbHBIM TpPEYroJbHHUK,
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10

11

MeauaHa, OUCCEeKTpUca U BHICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,
napajuieiorpaMMm, pom0O, TPSIMOYrOJbHUK, KBajaparT, Tpamerus;
OKpPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHU
¢burypamu; ymeHue pemarh 3ajadyd, B TOM YHCIIE U3 MOBCETHEBHOMN
KU3HU, HA HAXOXKJIEHUE I'€OMETPUUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB GuUryp u (HakToB

YMeHue onepupoBaTh MOHSATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYIrOJIbHUKOB; NapauIeIbHOCTh U MEPIEHAUKYISAPHOCTh MPSIMBIX,
Yroa MeXAy MNpsIMbIMHM, NEPIECHINUKYJSAp, HAKIOHHAs, IPOCKIUS,
nogobue Guryp, noJoOHbIe TPEYrOIbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M NPSAMOW; YMEHHE pPAaclO3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napaieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYIKarolieM MHUpe

YMeHue omnepupoBaTh MOHATHUAMHU: JUIMHA, PACCTOSHUE, YIOJ
(BesiMuMHA yrjla, CUHYC W KOCHUHYC yIJla TPEYrojbHMKA), IUIOLIA/lb;
YMEHHE OLIEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyNbl TepuMeTpa U IUIOLAAN
MHOTI'OYT'OJIbHUKOB, JJUHBI OKPYXKHOCTH M IIJIOLIagU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeNENUNela; YMEHUE INPUMEHATh IPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHUE COOTHOLICHHS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAAei

12

YMmenue wuzo0paxaTrb IUIOCKHE QUIYphl W HUX KOMOHMHALWH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMmenue ONCprupoOBaAThH INOHATUAMU: npAMOYroJjibHas CUCTEMa
KOOpJAUHAT, KOOpAHNHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMMPONU3BCACHUC BCKTOPOB,
YMCHHUC HUCIHOJB30BATH BCKTOPBI MU KOOPAWHATHI IS MPCACTABIICHUA
AAaHHBIX W PpPCHICHUA 3aJad4, B TOM UYHUCIC U3 JOPYrux y‘-I€6HbIX

MIPEIMETOB U PeasIbHOM KU3HU

Vmenue OIICpHUpPOBATh IOHATUAMMU: CTOJIOMKOBBIE | KpPYTOBEIC
AuarpamMmabl, Ta6J'II/II_[bI, cpeaHee apI/I(l)MCTI/I‘{eCKOG, MEauaHa,

HanOoJpIIee ¥ HAaUMEHbIIEe 3HAYCHHUs, pa3Max YHCIOBOro Habopa;
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YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  IpeoOpa3oBHIBATH
MHQOPMALIMIO, MNPEACTABICHHYI0 B Ta0iuIax M Ha JuarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU pEabHBIX IPOLECCOB U
ABJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIE BEIUYMHBI B

OKpY’KaIoIlleM MUpE

15

16

YMeHue omnepupoBaTh MOHATUSIMH: CIyYalHBIA OMBIT (CIy4alHBIN
OKCIEPUMEHT), DJJIEMEHTapHOE COOBITHE (dJIEMEHTAPHBIH HCXOJ)
CIIy4aifHOTO OTbITa, CIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHE HaXOJUTh BEPOSTHOCTH CIIYYalHBIX COOBITHH B OIBITaX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU; yMEHHE peliaTh
3aJja4y METOJIOM OPTraHW30BaHHOTO IMepedopa U C HUCHOJIb30BAHUEM
MpaBuja YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSTHOCTH pPEATbHBIX
COOBITUN U SIBICHUN, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKPYXKAIOIIEeM MHpPE U B KH3HU;
3HAKOMCTBO C TMOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ro POJIbIO B MAaCCOBLIX ABJICHUAX

YMeHue BBIOMpaTh MOAXOAALIMA W3YyYEHHBIH METOJ| Ul pEeLICHUs
3aJla4¥, NPUBOIUTH MPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMATHUKU B
HUCKYCCTBE, OIACHIBATh OTHEIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MAaTEMaTHKU KaK HAayKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITHI U MX aBTOPOB B OTE€YECTBEHHOMN

U BCEMUPHOU UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA OI'D

11O MATEMATHKE
Kon ITpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

1 Uucna u BBIYUCTIECHUS

11 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YUCEe

1o OOBIKHOBEHHBIE M JECATUYHBbIE  JpOOH,  MPOLEHTH,  OECKOHEYHbIE
' MEPUOANYECKUE JPOOH

13 Panmonaneupie uucia. ApudMeTHdeckue OIepalud ¢  paldoOHAIbHBIMU
' YUCIAMHU

14 JetictButenbHble uynciaa. ApudmeTHUecKrne omnepanuu ¢ ACHCTBUTEIHLHBIMHU
' qrcIaMu

15 [Tpubmxk€HHbIE BBIYMCIICHUS, TpaBUJia OKPYIJICHUS, TPHUKUIKA W OIEHKA
' pe3ynbTaTa BEIUUCICHUN
2 AnreGpanyeckue BbIpaXKeHHs

2.1 bykBeHHbIE BbIpa)XKeHHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU )

29 Crenenb ¢ uenbiM nokasareneM. CTENeHb € pPalMOHAIbHBIM IOKA3aTeNIEM.
' CaoiicTBa cTeneHun

2.3 MHuorouseHsl

24 Anrebpanyeckas 1poOb

”E Apudmernaeckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HerictBust c
' apupMeTUYECKUMHU KOPHIMHU HaTypaIbHON CTETICHU
3 VYpaBHEHMS U HEpaBEHCTBA

31 Llensie u npoOHO-palMoOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUH

32 Llenbie u npoOHO-paloHaNbHBIE HepaBeHCTBAa. CHCTEMBI UM COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemienue TekCTOBBIX 3a71a4
4 YucnoBble NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TTOCIIEA0BATEILHOCTEH

42 Apudmernueckass U reomerpuueckas mnporpeccund. Ddopmyna  CIOKHBIX

MMPOLCHTOB
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OyHKIMHU
@Oynkius, crnocobbl 3amaHus  QyHkuuu. I'paduxk  pynkumm. OOmacth

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu gynkuun. [Ipomexytku

5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMBbl U
MUHUMYMBbI (pyHkuuu. HaunOonbliiee ¥ HauMeHblllee 3HaueHHE (QYHKIMHM Ha
IPOMEXKYTKE

6 Koopaunatel Ha npsAMOil ¥ TJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapTOBBI KOOPJMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUTrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuk

7.3 MHOTOYTOTFHUKH

7.4 OKpy’>KHOCTb U KPYyT

7.5 N3mepenne reoMeTpuuecKuX BEITUUUH

7.6 BekTopbl Ha TIIOCKOCTH

8 BeposITHOCTh 1 cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 Kombunartopuka

8.4 MHuoxecTBa

8.5 I'padsr
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