


MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/EJIOB IIKOJBbHOW MaTEMAaTHKH,
UMEIOIINNA CBOEH 1eIbl0 00ECeunTh W3yYEeHUE CBOMCTB M pa3MepoB (QUIyp, HX
OTHOLUEHWH M B3aUMHOE pACIIOJIOKEHUE, OIMPAETCs Ha  JOTMYECKYIO,
JIOKa3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMICS YYUTCS MPOBOJUTH
JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIAUTH
paccyXJeHuss «OT TMPOTHUBHOTO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoli 1nenpr0 M3yyeHHsS TE€OMETPUM SIBISETCS MCIOJIB30BAHUE €€ KAk
WHCTPYMEHTA NPU PEUICHWH KAK MATEMAaTUYECKUX, TaK U NPAKTHUYECKUX 3ajady,
BCTpEUAIOLIUXCA B peanbHOW ku3HU. OOyyaromuiicss [OOMKEH HaydHuThCs
ONpeAeUTh TeOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAaMH JAaHHBIA YEepPTEX WIH
PUCYHOK, HAaWTH TUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO AITUHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOWIIA.
DTOMY COOTBETCTBYET BTOpAas, BBIYMCIUTENbHASA JIMHUS B U3YUYECHHH T'€OMETPHUH.
[Ipu pemieHnu 3amad MPaKTUYECKOTO XapaKTepa OOyUYaOLIUICS YYUTCS CTPOUTH
MaTEMaTUYeCKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyalMd, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBSA3M T'E€OMETPUU C APYTMMH Yy4eOHBIMU
npeMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (UTYP
U TOHATUH, IEMOHCTPUPOBATH NPHUMEHEHUE TOJYYEHHBIX YMEHUN B (U3UKE U
TEXHUKE. OTH CBSI3M Haumbojee SApPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTtHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CICAYIONINE OCHOBHBIC DPa3Jeibl
comepkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKHX  BEJIMYMH», «JleKapTOBbl KOOPAMHATBI HA  IUIOCKOCTH»,
«BekTops», «/IBrxkenus miuockoctuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Heeln0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COJEP XAHHME OBYUYEHUA
7 KJIACC

Hauanensie nonstusa reometpun. Touka, npsmas, OTPE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHblEe yribel. buccekrpuca yruma. Jlomanas,
MHOTOYTOJIbHUK. [[apajensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHHK.
Beicota, Mmeanana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIT U PaBHOCTOPOHHWM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpHU3HAKU paBHOOEAPEHHOTO TpeyroibHuKa. [lpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NAapaJUIEIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
BremHue yrisl TpeyrojgpHUKa.

[IpssmoyrosibHbIl  TpeyroiabHUK. (CBOWCTBO MeAMaHbl NPSIMOYTOJBHOTO
TPEyrOJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosbllIeM yrie U OonbllIell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrma #u  CEpeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JWaMeTp, HUX CBOWCTBA. B3auMmHoe
PacCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas U cekyimas K OKpPYKHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B yroji. BrnucaHHas M onucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
clly4yau NapajijiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuUKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt momodus. Ilpusznaku mnogoOus
TpeyrojabHUKOB. [I[pumeHeHne nogo0us Mpu peleHN MPAKTUIECKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux Guryp. DopMmynbsl Ui TUIOLIAAN
TpeyrojbHHKa, HapamieiaorpaMma, pomba u Tpamneuuu. OTHOIIEHHE IUIOMAAeH
no1I00HBIX (Uryp.

Brruncnenue niomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO YyIJVIa NPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHomeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Brnucanuble M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOU.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BrmcanHele Y ONKCAHHBIE
4eTBIPEXYTOJIBHUKU. B3amMHOE pacnosiokeHue AByX OKpyxkHocTte. Kacanune
okpyxHocTel. OOLIe KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHnc yrimoB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMdecKMX 3agad C HCIOJIB30BAHUEM TEOPEMbI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [lonobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MOAynb)  BEKTOpPa,  COHANpPABICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE I HAXO0KACHUSA JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PABHEHHMS IPSAMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEN U MPSIMBbIX. MEeTOI KOOpAUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbBIE MHOTOYTOJBHUKHU. [[nmuHa oOkpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCICHHME IUIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBW>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpuUM (uryp (daeMeHTapHbIe
npeactasienus). [lapannensHblii mepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEpU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHKEHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTnu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEeM, CBI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM MpodecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
INOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOPa30BAHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHHUH, YMEHHIO BUJAETH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAallUE B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak cQepbl 4YeloBE4EeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIM3ALMH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO IMPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
30pOBbsl, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTAllME HAa IIPUMEHEHNE MAaTEMaTUYECKUX 3HAHWM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAaloLIeHl cpeabl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COLMATBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBHS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble jlornyeckue 1eicTBus:

e BBIABISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MATEeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIICHUN MEXAy HOHATUAMH, (DOPMYyITUPOBATH
ompejeNieHUus]  MOHATUH, YCTAaHABIMBATH  CYIIECTBEHHBIA  IpPHU3HAK
KJIaCCU(pUKALMU, OCHOBAHUA Ml OOOOIIEHHS M CpaBHEHHS, KPUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMMATh, (QOPMYNIHPOBaTH U  NPeoOpa3OBHIBATH  CYXKICHHS:
yTBEPAUTENbHbIE M OTPULATENIbHBIC, €AMHUYHBIC, YacTHbIE U oOuIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHU, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKA3aTelIbCTBA
MaTeMaTHYeCKuX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaWOoOJIee TMOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIENOBATENbCKU WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIKME MPOTUBOpEUUE, MpolIeMy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBaHNE 110 YCTAHOBICHUIO OCOOSHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (pOPMYIHPOBAaTH 000OIIEHHSI U BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO HAOIIOJCHNS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BHTHE TMpOIecca, a TaKKe BBIJIBUTATh
MPENOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM MPEICTAaBICHHUS,

BbIOUpaTh (GoOpMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukoil M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTH HMHPOPMAIMHM IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe JeiiCTBHUA:

BOCIIpUHUMATDL U q)OpMYJ'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUHU C YCIOBUAMU
H OeiaAMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUs
3aJa4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JIeMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh MJICH, HAICIIEHHBIC HA MOWMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYKUBATh pa3iHuude U CXOJCTBO IMO3MUILIUN, B
KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIIeHWs  3ajaud, IKCTIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMPATh (pOpMaT BHICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEHN ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHANBUAYAIbHON
pabOThI IpU PENICHUH YYCOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOM pabOTBI, pacmpeaensiTh BUIbI padOT, JIOrOBapUBATHCA,
0o0CcyXmIaTh TPoIecC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaH]IbI,
OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH, aJIFOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTENJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHKCHHMS WU HEIOCTHIKEHUS LENH,
HAXOAMUTh OMHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArOMIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh HM3y4y€HHbIE T€OMETPUYECKHUE (QUTYPBI, ONPENeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakKaTh TE€OMETPUYECKHe (UTYPBHI, BBIOJHATDH
YepTeKU MO YCIOBUIO 3adaud. M3MepsTh JUHEWHbIE W YTIJIOBbIE BEIUYUHBI.
Pemiars 3a1aum Ha BBIYMCIIEHUE ITIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWMHBIX M YIJIOBBIX BEIUYMH IPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB 1O TIOPSIIKY BETUYUHBI.

CTpouTh 4yepTeKU K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C HUCMOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYTOJIbHOIO
TPEYTOJbHUKA, B PELIEHUN T€OMETPUUYECKHX 3a]ay.

OnpenensaTs MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTe NapauieIbHOCTh MPSMbBIX C MOMOIIBI0 PABEHCTBA
PACCTOSIHAM OT TOYEK OAHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aiaun Ha kietyaroi Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTH YHUCJIOBbIE M OYKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUUECKUX 3a/layax C UCIOJIb30BAaHUEM CYMMBbI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIpH
MIEPECEUECHUH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4M Ha HAXOXKJICHHUE YIJIOB.

Brnaners moHSTHEM T'E€OMETPUYECKOTO MECTAa TOUEK. YMETh OMNPEAENsITh
OWCCEKTPUCY yIJIa U CEPEeIUHHBIN NEPICHANKYJIISAP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHUsS OKPYKHOCTH M Kpyra, XOpAbl U THAMETpa
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSATH 3TH CBOWCTBA MPHU
peleHny 3aaad.

Brnanetsr moHsiTHEM ONHMCAHHOW OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBarbest dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCs] B OJHOM TOYKE, MU O TOM, YTO CEPEAHHHBIC
MEPIECHIUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmonsATHEeM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEePIEHIUKYJIIPHOCTH KacaTelIbHOW U pajuyca, NPOBEAEHHOTO K TOUKE KaCaHHUSI.



[Tonp30BaThCs MPOCTEHIITMMH T€OMETPUUECKUMHI HEPaBEHCTBAMHU, TOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koHiy oOyueHus B 8 kiacce oOydYarOmIMICS TOJYYHUT CIETYIOIINE
IpeIMEeTHbIEC PEe3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEUICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKHM IMEPECEUEHHs] MEIUAH TPeyroJibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnagets moHaTHEM cpenHel TUHUM TPEYTOJbHHKA W TPameluu, MPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemoi
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpe3KaxX, MPUMEHATh UX JJI pELICHUs
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKKN 000U TPEYTOJbHUKOB B PELUICHUH T€OMETPUIECKUX
3a/1ay.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakThyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeb B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIHHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mOHATHSMHM CHHyCa, KOCHHYyca W TaHTEHCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [101p30BaThCsl STUMH TMOHATUSMHU JAJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMU cioco0aMu) IJIOIIAb TPEYrOJbHUKA W TUIOMIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJB3YysCh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHsTh MoyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerp MOHATHSAMH BIHCAHHOTO M LIEHTPAJIBHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XopAaMmH (CEKyIIMMU) U YIiie MEXIY
KacaTeJbHON U XOPI0M NpU pElIeHUH T€OMETPUUECKUX 3aay.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]au.

[TpuMeHsTh MOJydeHHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C TNpUMEHEHUEM TMOoA0O0Us M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEO0OXOAUMO,
KAJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIIbIO PA3JIMYHBbIE 3JIEMEHTHl MNPSIMOYTOJIBLHOTO TPEYrojbHUKa («pelleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJISATOPA) JJTHHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAYCHHI.

[Tonb3oBatbes popmynamu NpuUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUI HAXOXICHHUSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKJIEHUS Pa3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYrOJbHUKOBY»), MPUMEHATh HMX IpHU
pELICHUU T€OMETPUYECKUX 3a1ad.

Brnagerp noHsTHMSAMHM  npeoOpa3oBaHMS  MOJAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonbp3zoBaThCs CBOWCTBaMHU 1O100MsI TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYUCIATH [IJIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUTYD.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3amadax. YMETh NPHUBOIUTH
IpPUMEpPHI TOJTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosnp30BaThCA TEOPEMAMU O NMMPOU3BEIACHUH OTPE3KOB XOpJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3MUECKHiA
CMBIC, TPUMEHATh UX B PEUICHHMM TE€OMETPUYECKHX U (U3MUYECKUX 3ajad.
[IpuMeHATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pELIEHNN F€OMETPUUYECKUX U MMPAKTUYECKUX 3a4ad.

Brnanerp MOHATHSMM NPABUIBHOTO MHOTOYI'OJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1YyTM OKPY’KHOCTH WU PaJWaHHON MEphI yria, yMETh BBIUYUCIATH ILIOIIAIb
Kpyra u ero yacteil. [IpuMeHsaTh noslydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSTH ABM)KECHUS
IIJIOCKOCTU B MPOCTEUIINX CIydasiX.

[IprMeEHATH NONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAO00US M TPUTOHOMETPUYECKUX (YHKUUH (MONb3YysCh, IZE
HEOO0XOMUMO, KaJbKYJIATOPOM).



HNINVJIOJII

0 14 89
Ol 400Vh 04.1LDdhMIrON d4ITI90
M6 SAPI 1/0T 00Spa w//-Sdny I ¥ UUHBHE OUHOIMIQO0Q0 ‘OMHAdOLIO0] | S
. EUHO0d 1001
NI 00SPa W//'S
XensXsdsa/ poTSEI ! ¥l OMIOORNAION09 T "JAdY 1 9100H¥XADIO ¥
. s BMUHAII0IAddL
XOWEA IO/ 0OSPOy/-SAn I vl d0IrIA BWINAD ‘QMmEdir orqHarrorrede] | ¢
O60 X LIN/NT00Spa W /7:SANY I 44 miHaroIkady, 4
HURMIOE XMMOOhUALOW0AI
NSZLNT d.X/Mr00Spa tw//sdnyg Tl onHodome]] "e4A1OM09d XU I
1 19dAIu( omI00rndIoN0dT oUMUILI0d] |
191o9ed 191o09ed
199d453d drangrrdLegocedgo 0130g annediodu
MU LIed[] | d19HAIrodLHOY /11 G\
(dragoddnn) draHHO LIAI'C WAL M gordreed JUHBRIOHIWHRH
4008h 09.L)hHIr0Y
IIVICA L

AUHVAOdUHVITT HOXOAhNLVINAL




89

HNINVJIOII
Ol 400Vh 04.1LDdhMIrON ddITI90

NLVO0NTI64/0r00Spa-wy//:sdny

UHMHBHE OMHONIQ0Q0 ‘OMHAdOLE0] |

9

OTSOSLAS A/NT00Spa W//Sany

el

HOLOOHXAdNO

QUHBORY "'MLOOHXAMO X 19HAIdLBIRY
“IMHUHII0IAXAdI9Loh QITHHBOUIIO

Y QIIHHBOUIE "ULOOHXAANO € 191t

VSN TP SICH/NT00Spa W//-Sany

0T

nudiowoHoaudr
erreneH U edodeduy emodoo],

ASdELYAEN/NT00SpS W/ SANy

14

dAm@ x19HQOTON MIrRIIOL] |

‘dA1uQ X19HIIr0IA0IOHIN U OMMHII0IAddL

HOI/BIIION T QUHIIKOXRH "dIeIIOL] |

ZSNSNS[OH/nr00spa-wy//:sdny

Sl

MMUHGII0JAodL
argHQoron ‘xexeddro xigHdarreHonndonodn
0 ewadoal u voarred emwadoa |,

[0[TINEd T A/DI00Spatl//:sdny

4!

IMUHAIr0IAXdI9I0R

199d£59d d1aH4grrdreaocedgo
(dragodun) draHHOd LIAINE

19Loged
KM

19Loged
IIHAIr0d LHOY]

0190g

d4008h 04.LYIhHIM0Y

annwediodn
WOL M 901rdreed JOMHEAOHIWHEB

1191 87\

DOVILA 8




HNINVJIOJII

0 ) 89 Ol 900Vh 09.1DdhUIrON 911190
HWVHBHE KUITREULBNOLOUD
dENEDTDLY/NIr00spat//:sdiy [4 L “OMHAMIQOQo ‘annadoLao ] L
[6dSH99D/Nro0spat//sdny 9 HLOOMOOLTI BUHXUE]] 9
HOIRIIONTI OUHIIOURIAE
TCHOMS X O/ 00Spa t//Sdny Q “BIAdY 97RO U ULOOHXAdNO S
BHUI]] "MMUHIIFOIAOJIOHIW dI9HIIrMged] |
76S01v L/ 00Spaw//Sdny I 6 HIOOMOOIT BH MIeHUTdoON [9g01dexo)y ¥
OFIFSTD6D/MI00Spa w7 5Ny I 4 radoryog €
ULOOHXAdMO
VL TCHID T A/Aroospa wy/:sdnyg I 01  KMHOIMOHLO0D SMMOhUAION 14
‘Bugoron duHedosedgoady|
O 1 Sen Eoospa s . o1 GOMMHILI0JAQAL OMHOMO J "H00AHUD .
1 900AHUO0N 19Wado9 |, ‘BudiowoHoaud |,
191o9ed 191o9ed
199d£53d draHararegocedgo 0130g nnediodn
MU LIed[] | dI9HAIrodLHOY /11 G\
(dragoddun) sraHHOd LI C WOL M 9ordreed ONHEIOHIWMEBH
409¢h 09.L)9hHI0)]

DOVILH 6







goIrIA 1 goxeadro
H6V [ZyS8d/NI00SpaTu//:sdny I OMHOINOWKIGE ‘HURMIOE XI99OIIA 01
U XI9HUQHUI QUHIJOWE]
4011 U 90M€ad 10
d0VYINCASQ/nr00spa t//:sdyy I QUHAIOUKIIE ‘HUhHUIAE XI990ILIA 6
U XI9HUQHUI QUHIJOWE]
9IrIK
MIMPXOOYS/NIOOSpaW//Scny I O19HIIreNULdod U QI9HXON)) 8
9IrIA
[9Ap.LEH9N/NIO0SpaTL//SNY I OI9HIIreNULdod U QI9HXON)) L
9IrIK
HEOIN9OTO/M T 00SpaTt//:SNY I OI9HIIreNULdod U QI9HXON)) 9
9IrIK
W60V ASINSH/NT00Spatl/:Snt I OI9HAIeNULdod U SITHXON)) s
91rIA
MPHZACIEA/NIO0SPaT//SANY I OI9HAIeNULdod U SITHXON)) 4
91rIA
AES0L8I9X/MI00SpatW//-SAny I OI9HAIeNULdod U SITHXON)) ¢
D94€[6 AYIN/NT 00Spa /- sdny I ERHRIOLl “MUHIIFOIAOIOHA 14
19139900
dSd9DSSIH/MIO0Spaw//SdnY I OMMOOhUAIOWOaT SUMKALOOd] | I
191o9ed 191o09ed
199dA53d drgHarrdLed0cedQo0 | BMHORAEH smonEedy | sramarrodinoy 01309 e0ds ewa /I
drgoddun sraHHOd LIAIrC LR/ a\
4008h 09.L09hHUIr0Y
IIOVILA L

AUHVAOdUHVI'O HOHhOdAOLI




SOVFOO0ACIN/NI00Spa W//5dNY

GOMUHIIr0JAodL
ed1oHoged exeneudn udj,

Ic

ISOVA648/NI00Spa i/ -sdny

GOMUHIIr0IAodL
ea1oHoged exeHendn udj,

0¢

ZTdLA9Q /AT 00Sp W75

GOMUHIIr0IAodL
ea1oHoged exeHendn udj,

61

dEOY XS T6A/MT00Spa T//-SATY

GOMMHIIr0JAodL
eda1oHoged exeHendn udj,

81

OVHTATI9M /AT 00Spa W/ SAnY

GOMMHIIr0JAodL
ea1oHoged exeHendn udj,

L1

XTNCZEA00/NT00Spa W/ 5dny

GOMMHIIr0JAodL
ea1oHoged exeHendn udj,

91

VVOLZEZTd/0r00Spa w//-5any

xedA1ud

x[gHged 0 BUHAIgeLoradn
orgHhHadon U XeMUHIIroIAadL
x19Hged 0 QULEHO[ |

Sl

ALMO0d9OSIN/NI00Spa /- sdny

GOMHUHIIIOIAOWEAIT
€U XI9HHII'aB1)0d
‘dAm@ aremorn n dromuday|

14

N8SIM IO [N/DI00Spa w//:sdny

GOMHUHIIIOIAOWEAIT
€U XI9HHII'aB10D
‘dAm@ aremorn n dromuday|

el

HASMSY0Q0Z/Mr00spa W/ Sdny

goIrIA 1 go0xeadro
OUHOIOUAKIGE ‘HURULAE XI99O0IrIA
U XI9HUQHULI QUHIJOWE]

4!

AZNEO0ACTZ/NI00Spa i/ sdny

g0IrIA U g0MeddLo
OUHOIOUAKIGE ‘HURMLQE XI99O0IrIA
U XI9HUQHULI JUHIJOWE]

I




[9ASNEASS/NI00Spatwy/:sdny I 9 MUHAIr0JAdL UI9HIIr0IAOWEd] | S¢
o0€ g WOILIA

XLSSATATSEO0Spo /5 E 9 MUHAIr0JAdL UI9HIIr0IAOWEd] | bt

A10TILDHEO/MIro0spawy//sdny I nudiowoal d edroHdgedoy €¢

A008 LSS0/ 00Spat//-sdyy I nudiomoal 9 edroHdgedoy €

[¥DSZ9d EA/NT00SPa W/ sdny I nudiomoal 9 edroHdgedoy 1€

NIV¥X6d0A/NIroospauy/sdny I nud1omoad g eaLoHdgedoy 0¢€
BMUHAII0IAddL

NYHYS8A9V/NI00Spa wy//:Sdny I oloHHadIrog0HgRd 62
BA1OMO™D U WMBHEUd] |
BMUHAII0IAddL

d9TONE[1S/NT00Spa /- sdiy I oloHHadIrog0HgRd Q7
BA1OMO0g0 U MeHEUd] |
BMUHAI0IAodL

A6SEILOLO/nro0spaty/:sdpy I oloHHadIrogonged LT
BA1OMO0g0 U MeHEUd] |
MINHIIr0IA9dL omHHOdOLOOHaRd

ASTIMPIYT/NI00SpaTt//-sdny I 1 olgHHAdIroQoHER %
0eAHOIOLNI 3 HOHHQIog0dI

IN6X8U6N YN/ 00Spat//:sdny I ‘eMHHIIr0JAdL 010H9Ir0IAoWEdL ST
[IHRUI'OW 0910109))
0eAHOIOLNI 3 HOHHQITog0dI

I[TOEA9TE/NIO0Spatwy/:sdny I ‘@MUHIIr0JAdL 010H9Ir0JAONEdI v
[IHRUI'OW 0910109))
GOMUHII0JIAdL X19HaIr0IK0NEdI

CIENOUBUOH/LEO0Spo 5 E ed1oHoged meHend] | te
GOMUHII0JIAdL X19HaIr0IK0NEdI

d8INOH8 A S[/NI00Spa w//:Sdny [ 44

eda1oHoged meHEU] |




T9OSSSNSD/NT 0053 W/ SAT

XIHAIRIIredell HUHOhOddo
udn s19aHHRg0£RdQO

“‘191tIA OUHHOAOLOOHITO

1 QI9HHOALO1949d1L00D
‘oummexxarr 1oadxey

(44

NZDTASICL/MT00SpaW//-SAny

HQMAND XIIWEAIT
XI9HAIIrIredenl TMHORS0daI
ndu srgHHRg0ERdQO

‘191tIA QUHHOdOLOOHITO

1 QI9HHOE10198.1009
‘oummesxxor 1oadxeH

I

DTINS VLS E)/NT005pa W/ Sany

HOMANI) X1[WEdI
XI9HAIAIrIredell MMHORAJdIII
udn s19aHHRg0£RdQO

‘191tIA QUHHOdOLOOHITO

1 QI9HHOEII0I99.L1000
‘oummexxarr 1oadxey

0ov

LPNLASION/NI008pa t//-5AmY

HQMANQD XI9IWEAIT
XI9HAIIrIredenl TUHORS0da1
ndu srgHHRg0ERdQO

‘[9IrIA QUHHOJOLOOHITO

U QI9HHOE10198.1009
‘oummesxxar 1oadxeH

6¢

ZSATAPSLS/Mro0Spa i/ SAny

BIUINE 1BIALOON UIGLE]]

8¢

ATZTL6MC T/ 00spa y//sdny

BALOUOED
x¥ ‘QrmEdu srgHarrarrede] |

LE

XSH6DEV /NI 00Spa /ST

JDIUHAI0IAd ],
oWaL ol eroged KeHAIr0dLHOM

9¢

o0€ € WOILIA




ASI0ZTSy A\ /NI 0o0spat//:sany 1 € QUHOHOWMAL “ [ JAL.] O QULEHO[ | GG
N9VZO6NO/nI00spaty/:sdny I IF0JA € BeHHBOMIE ‘9LO0HXADM() ¥S
d00TD TN A/NI00Spa wy/:sdpy I Ir0JA g KeHHeOUId ‘“9100HXAdIQ €S
ATAS AP T18H/NI00Spa W/ sdny I ULOOHNAANO M BeHIIdLBIRY] 4S
BALOMO09D XU ‘dLomenr

ATXTHOHS O/ OS5t E 1 19rdox ‘aLd0H¥XAdIO Is
L, BIMHAIr0IA9dL 901rIK

ISTSHTA9D/nIr00Spat//-sdyy I BIWWAD ‘Orawrdn digH4ardrrrede], 0S
owal ou eroged KeHIrrod1HOY

N9>0N90Od/nr00spaty/:sdny I EMMHII0IAJdL 19IMIA QOUHITIOHY 6t

MYAS[YIY A/ 00Spa /7 sdny I BMMHII0IAJdL 19IMIA QOUHITIOHY QY

0€£29dLdLA/nroospawy/:sdny I BMMHII0JIAddL 90114 BWNAD) LY
HSATOLASZ/MI00spa wy//:sdny I eMUHIIr0IAddL g01rak BWINAD 9%

nowsdn yodoid or yowsduo
HOHY0 MOhOL 10 HMHEOLOORd
ISdINPSC/MTO0SpoTty-Se E ogroHoged €adon x1awedn 4
nrooHdararreden xeneud] |
nowsdn yodoig or yowsdo
HOHYO JOhOL 10 HMHEOLOOed
SEZCOOIIIITOOSpoty /-5 ! ogronoged €adon x1awkdn 4
nrooHdararreden xeneud] |
HQMAND XI9IWEAIT
x19HqIrarreden HHHOROOdoN
udn s19aHHRg0£RdQO
HIV6SSASH/nI00Spaty/:sdny I 9%

‘I91rIA OUHHOJOLOOHIIO
M QI9HHIL1IL1I91000
‘ouimesxxar 1oadxeH

HQIMIANQD XI9WEdI




BOORIN / BOdAY 40TOLON

N9FO0d9 AP A/Dr00Spa /- sdny Y UALEHOI XIIHIOHOO UMHBHE L9
QUHOMIQOQO0 U dJUHIOLEO] |

OTd8[cdS/nroospa wy//:sdny eLoged BBHIIrOALHOY KREOIOLY] 99
BOORIN / BOdAY 40TOLON

DEZ9 YA CH/NT00Spa /- sdny U UALEHOI XIIHIOHOO UMHBHE G9
OMHIIMQ0Q0 U dUHAJOLEO] |
L BUHO0dLo01I dMMOdhUdLONO09 |

HSHSTCATH/NI00Spa //-sdny “IAdY 1 9100HXAdM(),, $9
owal ou eroged KeHIrOdLHOY
ouHoo0d1o0mI

OB AGTONSIT OS5t BH URBIRE QUIMHUALO0d] | 9
onHo0d1o0m

ASHPTYOSV/ILTO0Spa /S BH URBIRE QUIMHUALO0d] | @
MUHAIr0JIAodL

VOACVLZLOMIOOSpo U5t € KEHHBOULE ‘9LO0HXAdM() 19
MUHAIr0JIAodL

ASTPICATrO0Spot// S € BBHHROUILIE ‘9LOOHXADN( 09
BMUHAI0JIAodL

HITENOITL/rO0Spatyj:Sat OLrOMO KBHHBOHUIIO ‘“4LOOHXAdN() 65
BMUHAII0IAddL

ALAOZOHPH/TOOSp /-5 OLrOMO KBHHBOHUIIO ‘“4LOOHXAdN() 86
MOhOL BLOOW OMMIOhHALONOAT

ATN8XLSEQ/nI00spa wy//sdny yex dsrAxuraandon LS
UI9HHUIAdAD U eondidadouq
Xeheree

P X8I TD/NI00Spat//:sdny 9¢

€ OUHOHOWMAII ‘[ JAl [ O QULBHO[ |

XBhRI'RE




89

HNINVJIOJII
Ol 400Vh 04.1DdhMIrON d4ITI90

DIMIZDYAY.L/MI00spaty/sdny

BOORIN / BOdAY 90TOLON
Y UULEHOI XIIHEOHOO UMHBHE
QUHOIMIQOQO0 U dUHAdOLIO] |

89




000LD8A6A/nT00spaty//:sdny

EBHIrOIAOWEdI U KBXOQOHER

[9D0D OYL/nro0spawy//sdny

gumaned],

NCH60LA T 1/nT005pa W/ Sany

BALONOED
u wieHendn xu ‘(redreax
‘omod MMHAIroIA0WEdIn)
gonmedororreden
HUBhAILD JI9HIOBR

H0N9INOA8D /M 00Spa W/ -Sany

BALONOED
u wieHendn xu ‘(redreax
‘omod “MMHAIroIA0oWEdI)
gonmed.orarrreden
HUBRAILD QI9HLOBRH

dSAOA9ILX/NT00Spa /- sdny

BALONOED
u wieHendn xu ‘(redreax
‘owod “MUHAIr0IA0WEdIT)
gonwediororreden
HUBhAILD JI9HIOBH

NTAIATAOA/NT00SPS W//-5ANY

BA1OMOLD U
mwieHendn oo ‘wwedaorarrirede] |

ASATEIDS 1/ 005paw//-5dny

BALOMOLO U
mwieHendn oo ‘wwedaorarrirede] |

d90€I0X [d/nroospat//:sdny

BAIOMOLD U
mwieHendn oo ‘wwediorarrirede] |

199d£59d dran4grrdLegocedgo
drqgoddun sgranHOdLMdINE

BUHIhASH
LR/

19L00ed
amMdhULIRd]]

19.L00ed

0I13)
JIHAIr0dLHOY] 4

d40d8h 04.LYIhHIM0Y

e3odA ena,

/1
N

DOVILA 8




helres XmiodruLIedn nunaonad

ALMOIPXOAMTO0SPt/Sant ! udu kugoron dQUHIHIWUA] | %
GOMHUHAIIr0IAddL

ZBIS0S ACH/RE00SpTtay:Sai ! sugorron exe”endn udj, $C
GOMHUHIIr0IAddL

HO19S6064/MHO0Spa /5N ! sugoron exerendn ud | i
GOMHUHAIIr0IAddL

ZCA6A6I L/ITOOSpa TSN ! sngoron exerendn ud | te
GOMHUHAI0IAddL

OLNGACATA/TO0Spa /5N ! sugoron exerendn ud | (4

DOXZMSOLM /NI 00Spatw//:sdyy I MHHII0JIAdAL SI9HQOIO] | 12

OTHO0D6LTT/nIroosparwy//:sdny I MMHII0JAdL g 00w diHAY] 0z

ZS8M9TOIOH/NIr00Spa wy//-sdny I mieadro drgHqreHonndonody | 61

M0A60€N6D/NT00Spawy/:sdny I mieadro argHgIreHonndonod] | Q1

L9A8ASNES/NI00Spat//:sdny I BUHUL BEHIdD 99 ‘Bunoned |, L1

O0d8OLS8A/NI00spatwy/:sdny I BUHUL BEHIAdD 99 ‘Bunoned |, 9]

MTX90OTHLO/NI00spa wy//:sdny I BMMHII0IAdAL BMHUI BBHId)) S

ZLZ6H0S£X/NIo0spawy/:sdny I BMMHII0IAdAL BuHUI BBHId)) Tl
xexeadio xigHgreHonndonodi

THCASMON/ITOOSpo ARt ! 0 ewodoal u edarre@ BWadoa ], el
JIMHIIO0IAXQdIMIo R,

APXSZOIL AT O0Sp /5N ! owal ou eroged ¥eHIrrodLHOY 4

10D9X90 /NI 00spaty/:sdny I BAUALOWNMD BeHAIredLHO] 11

V6 TH6A9IN/NI00Spa /- sdny I I9HRUIIOW EMHIO0MIA TOLIN 01
uuonedL

INLNEIFA8d/NI00Spatu//:sdny [ 6

EBHIIrOIAOWEdI U KBOQOHER

unmanedl




HITeNIoIr

LENSX d9D/nI00spat//-sdny HOHJIQLRIONOIIOE BIOLON oy
OI9IIIONOII O helree QUHIIIOJ
WonHexdorod

I3 TP THLS/Mr00Spa twy//-Sany WHNOORMINEdH O UheIeE 6¢
WonHexdorod

POHTASINCD/nroospatty/7sdny WHNOORMINEdH O UheI'eE 8¢

0845ALEL/Nroospawy//:sdny dAm¢ x1gHQOIrON MIreImOLnT | L€

VEV0ZEd6Z/nIo0ospatwy/sdnyg dAm¢ x1gHQOIrON MIremOnT | o¢
AIBNAQ

STOIDSASI/NTOOSp /SNy MOLBhIAIN eH dA1m( uremory| s¢
dAm@ x1gEx0Id

HYWLMSASV/MI00Spow//-5cny HOITRIIION T QUHIIOUKhIIY ve
enwnediororreden ‘eMuHIroIfad

OFHLLLASH/NIOOSPO WSy uremorn ¥y [MrAwdod te
enwnediororreden ‘eMuHIroIfad

SYZEDSHTO/MIO0SPatw//-SdnY uremorn ey MrAwdod (43
enwwediororreden ‘exuHIroIfad

ATZYINSHLA/MTO0SpaW//-5cnY uremorn ¥y MrAwdod It
ewnediororreden ‘eMUHIr0IAddL

[O8YA6ATI/MTO0SPO WS uremorn ¥y MrAwdod 0¢
ewnediororreden ‘eMUHIr0IAddL

SSHLLOHII/N00SPo W/ uremorn ey MrAwdod 6¢
dAmd xuoonudronoar

ATZSdLA8/nr0o0spaw//:sdny JOITBITION BEIOHOE ) 8¢
JJDIMHAIN0IA9d L 919HQOYO] |,

dZMOdEVT /NI 00Spa W/ :sdny LT

owoal oul eroged KeHIrOdIHOY




DTLOILO6d/nT00spa wy//sdny

Jandromwonoandy
erreneH U edoaeduyy emadoay,
owaL oll e1oged KeHAIr0dLHOY

IS

AVINLAYA [ d/000Spa i/ :Sany

04dLI3INKOL

00)00hHdLOWOHOINAL QOHEOHI()

0S

OTOSM600A/NI00Spat//:sdpy

04dLI3INKOL

00)00hHdLOWOHOINAL QOHEOHI()

61

ATO8ZYASIN/NI00Sp w//:sdny

04dLO3INKOL

00)00hHdIOWOHOINAL QOHEOHI()

8y

FSN606d68/MT00Spa W)/ SAny

MUHAIr0IAdL

WOHYIIrOIAOWEdIT 9 KUHOIMIOHLOO0)

omoorudiomonoandL
‘eXUHAIr0IAddL
OJOHIIr0JAOWEdII eIrIA 010d100

UUIDHAQ xm109hud1oWoHOIMdL

ouHoIdYadI(

Ly

X649V 6DSX/NI00SpaTu//:sdny

onHoHoWMdII
90 1 edoxeduy | ewadoa],

9

1929D80FX/nIo0spa‘ur//:sdny

onHoHoWMdII
90 # edoxeduy | ewadoa],

9%

O9HLXONO /NI 005pa W/ SAT

onHoHOWHdII
90 u edoaeduy emadoa ],

144

X0VLATO0S/MT00Spaw//-Sdny

onHoHoWHdII
90 u edoaeduy emadoa ],

3%

ASMCALVHE/NT00Spa t/:Sany

ouHOHIWMAL
90 # edoxeguy | ewadoa],

(44

€CV9Z¢S9/MT00Spa w7501y

L ATRIION T,
owal ou eroged ¥eHIrrodLHOY

Iy




NTHLT8Z91L/nT005pa W/ Sany

XI9HHBOMIIO U XITHHBOUIIE
4101090 QUHOHOWUA] |

19

NINTV9X0V/nroospa‘uy/sdny

heres XMIOIhUAIOWO0aI nuHomad
ndi 0MUHAII0IAXQdI9IoOR
XI9HHBOUIIO U XITHHBROUIIE
4101090 JQUHOHOWUA] |

09

ZVT6INE 18O/MI 00Spa W/ :Sany

BALOUOED U
myeHend XU ‘UMHHII0IAXQdI9LoRh
QIYHHEBOUIIO U QI9HHBIULIE

6S

[SOVDVA T L/NT00Spa W/ Sany

BALOUOED U
myeHend XU ‘UMHHII0IAXQdI9LoRh
QIYHHEBOUIIO U QI9HHBIULIE

8¢

DZOTO8D0[/nTo0spaty//:sdny

BALOMOLD U
mieHENdI XU ‘UMUHAI0IAXQAI910R
OIMHHBOMIIO U JIIHHEBOUIIE

LS

OSMSd9d6A/MT00SPa W)/ SARY

ANHITIANID
1 nWerdox AITKOW 19101 £

9¢

ASTO6NSO6T/NI00Spa w//sdny

ANHITIANSD
1 nWerdoxX AIKOW 19101 £

¢S

d9DLD8ZTH/nro0spa i/ sdny

nordox
Y HOHYGIA1BIRN AW IrOJA ‘I9IrIA
QI9HAIredLHOM U SQIIHHBOUIIE

14

SISNSLTASX/NT00Spa W/ :sdny

nordox
Y HOHAILBORN AIMKOW IrOJA ‘I9IrIA
QI9HAIed LHOII U QI9HHBOULIE

€S

JLd0A61 T d/NT00Spa tl//Sany

nordox
U HOHALRLBORN AIMKOW IrOJA ‘I9IrIA
QI9HAIed LHOII U QI9HHBOULIE

43




89

HNINVJIOII
Ol 400Vh 04.LDdhMIrON d4ITI90

MIAYATSLH/NI00SpI w//: APy

WHHBHE QUHIIMQOQ0
‘40008 § U / 900dAM 407OLON U
HMULEHOI XI9HEOHO0 oMHAd0180]]

89

TNESIOSIT LS d/Mr00Spa t//5dny

eroged KeHIrOdLHOM KBE0IOL}]

L9

SITAPNEAFI/NT00Spa W/ SdNY

WHHBHE QUHIIMQOQ0
‘4000RIN § U / 909dAM 001N U
HMULEHOI XI9HEOHO0 oMHAd0140]]

99

[SALLOA6A/NTO0SPa W//SdNY

WHHBHE QMHIIIQ0Q0
‘4000RIN § U / 909dAM 001N U
HWULEHOI XI9HEOHO0 oMHAd0140]]

S9

L8ACLI[TA/nI00Spa i/ :sdny

JDIMHIIO0IAXdI910R
QI9HHEOUIIO U JQI9HHBOUIY
"ULOOHXAMNO g [IrIL,

owal ou eroged ¥eHIrrodLHOY

¥9

U6ASO6APIN/NT00SPa W//-5ANY

UOLOOHXAdNO ouHEBIRY

€9

TOINENOA [ SI/RI00SPaT//-SanY

QI9HALOLBOR)
QUINIQO ‘UILIOHMAANO
XA4aY ouHaXoIronded doOHWHREY

a9

hBI'ee XUMOOhUAIOW0dI nuHamad
ndu 40MMHIIr0IAX9d IR




L EOMUHAII0JAdL OUHAIMY ),

HOATHEDSN/REO0Sp ty:SaHt ! ! owaL oul e1oged KeHIIr0dLHOY o
G00AHUI0N U 900AHNO Wodoal
AOATTLITH/REO0Sportly/5ant ! oMHOHIWUAII 90XMORHLYRd] | ST
G00AHUO0N U 900AHNO WodoaL
OSAPISOOX/LTCOSpar L ! oMHOHIWUAI 90O LYRd] | vl
N60O6Tcd1/nroospau//.sany I OMUHIII0JIAdL QUHIMId €1
AsHEVEZTd/nroospa iy sdny I OMUHIII0JAdL QUHIMIdJ 71
XPa6NYYSN/0I00Spatu//sdny I GOMUHIIr0IAdL OUHAM I1
XTHLNLA6H/NI00Spaw//-sdny I GOMMHILI0JIAdL OMHOMIO J 01
GOMUHAI0JIA9dL 90IrIA HURUIAE
VONLAOAS A0Sty ! 1 HOdOLO HUL QUHIIMKOXEH 6
ALD6AEZEN/NTO0Spa W/ sdNy I 200AHMD eWadoa . 8
L0006 EL/NI00Spa W/ sdny I g00AHMO BWdO9 T, L
TSATTOSLX /NI 00Spawy//-sdny I g00AHMD eWd0oa ], 9
A0ASXTX9d/nI00spa i/ sdny I 200AHMO0M BWOd09 ], S
STASINSNTD/NI00Spat//:sdny I g00AHMI0M BWAd09 ], ¥
ASHS LyA9X /NI 00Spawy//:sdpy 1 g00AHMI0M BWAdOJ ], 9
I9DTINT LYIN/NI00Spa /- sdny I guHOTgudn MrAmwdod 14
o081 OX () LO €0IrIK
gSSSN6NYN/NI00Spa /- sdny 1 UUIDHAQ Xm10ohnd1omoHoIndL I
ouHaIIadIIO
191o9ed 191o9ed
199dA59d d19HgIrdLBg0cRdQ0 | BUHOhAEHM smonEedyy | sramarrodinoy 0130 ex0dA ewa] /1
drgoddun sraHHOdLIAIC LR/ N

d4008h 04.L9hHUI'0Y

DOVILH 6




G090 ENFD/NI00SPa W/ SAny

owalx ou eroged ¥eHIrodIHOY

9¢

T9X651Ld9N /NI 00SPa W/ SAPy

hBI'BE XUMOShUAILOWOAT
nrHomAd g Wodoal omHoOHOWHUd] |

14

GSATACALd/NT00SPaW//SANY

hBI'BE XUNOShUAILOWOAT
nrHomAd g Wodoal omHoOHOWHUd] |

144

X€O€I8d0V/nroospa-wy//:sdny

hBI/BE XUNOShUAILOWOAT
nrHomAd g Wodoal omHoOHOWHUd] |

134

M8ITNY ASI/NI00spat//:sdny

HOHIIO1BOR)
oredrreday 0 eWOdOOL “XHITIANSD
goxeadro nnnHarogsnodn

0 ewodoal ‘rdox godsadro
nuHaTgenodn o ewadoa .

C

NZOSIWEASA/NT00Spa W/ S

HOHIIA1BORN
oredrreay o ewodoal “XHUIIANQD
goxeadro nnnHarogsnodn

0 ewoadoal ‘rdox goxeadro
nnHaegenodn o ewadoa |,

IC

NLAOSLXLT/nro0ospa‘wy//:sdny

HOHIIO1BOR)
oredrreday 0 eWOdOOL “XHIIANSD
goxeadio nnHorogsnod

o ewadoal ‘rdox godsadro
nuHaTgenodn o ewadoa .

0¢

OCIEd8NLH/nI00spa‘wy//:sdny

dAm@ x1gHQOITOI
I9LHOWAIrE QIIHHIELILIELO0))

61

[6VLSOOYS/nro0spa wy//:sdny

dAm@ x1gHQOITOI
I9LHOWAIrE QIIHHIELILIELO0))

81

N0V TOVELIN/NT00Spa W/ Sa

Kugoron
nrHedoeedgoadil 0 OULEHO[ |

L1




NSS6drV €A/nI00Spat//:sdiy

godoryog
OI9IIIONOII O helree QUHIIIOJ

9¢

OTVI1d0N8[/nroospa-wy//sdny

godoxroga
OI9ITIONOII O hBI'RE QUHAIMIDJ

c¢

DYI1T9 A8H/Nr00spat//:sdny

4OIfIA U HUIY BUHOIXKOXEBH
KI'Y QuHOHOWUdI 019 ‘aodorxod
ouHoragenod oHdEIeN )

143

NPV TD8D0I/NI 00Spa W/ Sdpy

g0IIA ¥ HUIT BUHQIYKOXRH
BIY ouHoOHOWHAII 019 ‘godordog
ouHoIrgenodir QoHdEIRI)

123

T909ICX /T 00Spa t//:SANY

edoixod [9reHUIdooy]

43

TLAVSOING A /NI 00SPa W/ SAPy

wedoidod WI9HdBOHUIIITOMOH
WAGr ol edO1Mog OUHIXOIER]

3

TOV A0 /N 00Spa W/ SaT

OIfOUh BH
rdoIMog OMHIXOHNA ‘godorModg
QUHR1LUhIdd U OSmO%OHﬁO

0¢

T6T0M [ ANOS/NT00Spa T/ S

OI[OUR BH
rdo1Mog oUHINXOHNA ‘godorModg
QUHR1LUhIdd U OSmO%OHﬁO

6¢C

d9N6DTZYO/nroospa‘y//sdny

OI[OUR BH
rdo1Mog oUHINXOHNA ‘godorModg
QUHR1LUhIdd U OSmO%OHﬁO

8¢

VI ALEENS M /0I00Spat//:sdny

g0doI3og IrO19MD
UMDIOORUALON0dI M UMMOORUEUD
‘godorxod aunaIraradi(

LT

JALOOHXADO
€ KMHOIIOHLOOJ 9MMOoORMAIa|N
"BMQOYol duHedocedgoad],,




NI[LIyHLH/NI00Spa twy/:sdny ULOOHXAANO eHULT "1t OIOU|R 0S

DOI8V0 TS/ 00spa w//sdny ULOOHXAANO eHULT "1t OIOU|R 6t
SO0LHOWOLrE€ XU QUHIIOURIGE

HEHTOLINSQ/TO0pa /5 ‘UMUHIII0JAOIOHIN d19HYIrged] | 8Y
L ALOOMO0II T

ASOrDLO94/nr00Spat//sdny eH 19reHnrdoox [maordexddyy,, LY
owalx ou eroged ¥eHIrodIHOY
hBIee XUMOOhULNedI

HSM LA TH0D/NI00Spa w//-sdny ‘heree XMMOOhNALOWOAI of
nrHomad ndu LeHUIYdOON YOI\
hBIee XUMOOhULNedI

AT AYd6dTN/NI00Spaw//:sdny ‘heree XIMMOOhNALOWOAI Sy
nuHomad nudu 1eHUIYdooN oL\
hBIBE XUMOOhULYedII

X0ASAEAY[/NI00SPa W//-sdny ‘helree XUNOOhUALOWOAI v
nuHomad ndu 1eHUIYdoON oL\
noWEdi ¥ ULOOHXAdMO

SAODTIOM/EO0Spo LA EMHOKh9d1l OhOL 19LeHUId00Y] 4

L9d0OFO8N/nr00spa /i sdny ULOOH¥AdNO0 ouHOHgRd w

ALd6dYDYO/MI00Spa W/ /sdny noWsdir ouHoHged £ 184

LITISTIOED/nroospa wy/:sdpy noWsdir ouHoHged £ ot
ULOOMOOL BH

ISNSAEILA/T OOt /5Ent MOhOL 19LeHUIdooy [aoLdexoY! 6t
Jadonyag,

ACHLALZSE/RT 00 T :SCH ool ou eroged ¥eHIrrodLHOY 8¢
MIAEU( helres BUHAMAd

dyMSOTTIOA/NI00Spa wy//:sduy LE

g1 g0dorxog ouHOHOWHUd] |




INTING6A6.L9 1/Nr00Spa ti//-sdny ‘QUHAIMIQ0QO0 ‘OUHIJOLd0]| 9
IDIMHAI0IAA [, "HURUIOE
XUMOOhUAIOW0d1 ouHIdOWE]

[CLLA6AYA/OTO0SpSt//-SanY "UMHEHE BEUTTREULRINOLOUO £
‘OQUHIMO0QO0 ‘OUHAdO180] |
LALOOMOOI T
EUHOXHUA]] "94LO0H¥XADI(

D6UIISNGH/M 00SpS'W//SaHY ‘MMUHII0JA0IOHI S19HIIrHged],, @
WeWaL oll e1oged KeHIIr0dLHOY
heres MUHIMSd

X9HENFXPZ/0r 00Spot//-Sany ndi UMHOXUEY QUHOHOWHA] | 19
rTodogon

WLINTINEDBI/IF 00SpaTY/:SeY “ooHadon uigHararrede| | 09
Lodogon

ALL9EYUBL/MFOOSPSy/-SEHY “ooHadon uigHararrede| | 65
Lodogon

LCACICOLN/Y 0OSpo0//SEHY “ooHadon uigHararrede| | 85
Lodogon

HET6H6 A8/ 00Spaty/seY “ooHadon uigHararrede| | Ls

161SOT 160)/0r00Spa w//:Sdny HLOOMOOI MMHINUEY O QULEHO] [ 96
BLHOW.IOD

O6MONOSE0/Mr00SPaT/5cY ‘edorxad ‘eaAdy aremony| 55
BLHOW.IOD

OLOGHY TS/ 00SpaT//Scy ‘edorxad ‘eaAdy aremony| bs
BLHOW.IOD

HEMESHOLI/MT OOt/ SNy ‘edorxad ‘eaAdy aremory| t5

X001 X V/Nro0Spaw//:sdnyg eILIA edOW KeHHRUI'R] 48

A]INS X ZD9I/NT00Spaw//:sdnyg ULOOHXAdNO NIAY eHUL] IS




89

HNINVJIOJII
Ol 400Vh 04.1LDdhMIrON d4ITI90

NTTCd6S8a/Mr005paw//5dng

WHWHEHE BUITBEULBINOLOUD
‘QUHAIMIQ0QO0 ‘OMHIdOLd0]]

89

OTD0MSOPI/NI00SPa W/ SAPY

eroged KeHIrOdLHOM KBE0IOL}]

L9

OELS AT MFH/NT00Spa w75y

GOMUHIIIOIAOJOHIN ULOOHXAANO
OIMHHBOMIIO U JIIHHEBOUIIE
"UMHEBHE BUITREULBINOLOUO
‘OQUHIMO0QO0 ‘OMHAdO1E0] |

99

HY MLHOMSS/NI00spa-wy//:sdny

ULOOHXAdNO € 19111
*BUH0d10011 9MMO9hUdION09 |
“IAdY 1 9100HXAdM()

"UMHEHE BUTTBEULBINOLOUO
‘QUHIIMQO0QO ‘OMHado1g0] |

S9

orawkdu a19HABI AN ITHAIIdA1T
U digH4ararrede| |
"UMHEBHE BUITREULBINOLOUD







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAaThl 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011€ero 00pa30BaHUs
pe3yJbTara
6 I'eomeTpus
Pacrio3naBaTh WM3Yy4EHHBIE T€OMETPUYECKUE (DUTYPBHI, OMPEACTATh UX
B3aMMHOE PACIOJIOKEHHE, H300paxkaTh TeOMETpUYecKue (GUrypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHUIO 3amau. M3mepsarb nuHEHHbIE U
YIJI0BbIE€ BENUYHMHBI. Perars 3ajjaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenate rpyOyi0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEJIWYHH MPEAMETOB B
6.2 peambHOM JKU3HH, pPa3MEpoB MPHUPOIHBIX OOBEKTOB. Paznmnuarh
pa3Mepsl ITUX 00BEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/iadam
[Tonb30BaTbcst MpU3HAKAMKM PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
6.4 MIPU3HAKK U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHbHUKOB MPU PEIICHUN
3a1a4
6.5 [IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS C  HUCIOJb30BaHUEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBatTbes MpU3HAKaAMU paBeHCTBa PSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHaHbI, MPOBEAEHHON K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenensite napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPHIE
6.7 obOpa3yer ¢ HUMH cekymias. OnpenensTh MapaieIbHOCTh MPSIMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OAHOM MPAMOM O TOYEK
JOPYroU NpsMOU
6.8 Pemate 3amaun Ha kieTyaToit Oymare
6.9 [IpoBOANTH BBIYMCIEHUS M HAaXOAUTh YHUCIOBblE U OYKBEHHbIE

S3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadax C HCIOJIb30BAHUEM




CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOWCTB YIJIOB,
0o0pa30oBaHHBIX MPHU [EPECEUYCHUU JABYX MapaJUICNbHBIX MPSMBIX

ceKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXO0KJICHUE YIIIOB

6.10

Brnagers mMOHATHEM TE€OMETPUUECKOTO MECTa TOUYEK. YMETh
onpeAesnsATh OUCCEeKTPUCY YIJla M CEPEeIUHHBIM MNEePIeHIUKYIAp K

OTPEC3KY KaK rCOMCTPUICCKUEC MECTA TOYCK

6.11

@opMynHpoOBaTh ONPEAEHEHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, TIOJIb30BaThbCd MX CBOMCTBAMHU. YMETh

MIPUMEHSITh 3TU CBOWMCTBA MPU PEIICHUH 3a]a4

6.12

Biagers mOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoguTh e€ ueHtp. Ilomp3oBarbes (akramMm O TOM, UTO
OMCCEKTPUCHI YITIOB TPEYroJbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEPEIMHHBIE NEPIECHIUKYIAPBI K CTOPOHAM TPEYrOJIbHHUKA

IIEPECEKAIOTCS B OJTHOW TOUKE

6.13

Biagers moOHATHEM KacaTeIbHOM K OKPYXXHOCTH, I10JIb30BaThCs
TEOpEMO O TEPHECHIUKYJISIPHOCTHM  KacaTelbHOM W  pajauyca,

MPOBEIEHHOTO K TOUKE KaCaHUs

6.14

[Tonp30BaTbcs MPOCTEHIIMMU TE€OMETPUUYECKUMHU HEpaBEHCTBaMU,

IIOHHUMATh UX HpaKTI/I‘IeCKHﬁ CMbICJI

6.15

HpOBOI[I/ITI: OCHOBHBIC TCOMCTPUYCCKHUC IMOCTPOCHUA C IMOMOLIBIO

HUPKYJIS ¥ JIMHEHKU

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 001Ier0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BUbBI LICTHpéX}’l"OJ'IBHI/IKOB, UX JJIEMCHTHI,

MOJIb30BATHCS UX CBOMCTBAMH IpHu pCHICHUU I'COMCTPUICCKUX 3a1a1

6.2

HpI/IMeH}ITb CBOMCTBA TOYKHU nepeceucHuss McauaH TPCYroJbHUKA

(meHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers mnoHsTHEM CcpeaHEHd JIMHUM TPEYroJIbHUMKAa M TpaleLuu,

NPUMEHITh HUX CBOICTBAa MNpH pEIIEHWH TEeOMETPUUECKHUX 3ajad.




ITons3oBatbest Teopemont Paneca U TEOPEMON O HMPOMOPLUOHAIBHBIX

OTpE3Kax, MIPUMCHATH UX JJIA pCHICHUSA IPAaKTHYCCKUX 3a1a4

6.4

[IpumeHsTh NpU3HAKK MOJOOUS TPEYTOJIBHUKOB B  PELICHUU

reoOMCTPHUICCKUX 3aaa4

6.5

[Tonp3oBatbest Teopemoit [Tudaropa mist pemeHusi TeOMETPUIECKUX U
IpakTU4eckuXx 3agad. CTpouTh MaTEMaTHMYECKyl0 MOJEIb B
MPAKTUYECKHUX 3a/ladaX, CaMOCTOSITENIbHO JeNIaTh YepTEX U HaXOJIUTh

COOTBCTCTBYIOIHC TJIMHBI

6.6

Bnagers moHsATHSIMM CHHYCa, KOCHHYyCa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKa. [lob30BaThCs 3THUMHU TMOHATUSIMHU

AT PpCIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

Beraucnsate  (pa3nuuHbBIME  criocO0OaMHU) TUIOMIAAL TPEYroJbHUKA M
IUIOIIAX MHOTOYTOJBHBIX (uryp (momp3ysce, rae HeoOX0IuMo,
KaJIbKyAATOpOM). [IpUMEHSATh TOJTy4YeHHBIE YMEHHUS B NMPAKTHUYECKUX

3agadax

6.8

Bnagers MOHATUAMH BIMCAHHOTO U LICHTPAJIIBHOTO YIJIA, UCIIOIb30BaTh
TEOpPEMBI O BIHMCAHHBIX YIJIaxX, Yriax MEeXIy XOpAaMu (CeKyIIMMH) U
yrie MEXIy KacaTeIbHOW M XOPAOH NpPU PEIICHUH N€OMETPUYECKHUX

3aga4

6.9

BJIa,Z[GTb IIOHATUEM OIIMCAHHOI'O ‘IGTBIpéXYTOJIBHI/IKa, MNPUMCHATH

CBOMCTBA OMMCAHHOT'O YETHIPEXYTOJbHUKA MIPH PEIICHUHN 3324

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TMpPaKTUKE — CTPOUTh
MaTeMaTUYeCKUe MOJCNIH IS 3aJay peajbHOW KU3HU U MPOBOIAUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM Ton00us U

TPUTOHOMETPHUH (TIOJIB3YACH, € HEOOXO0IUMO, KaTbKYISITOPOM)

9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTaThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

6

I'eomeTrpus

6.1

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOUIBIO PA3JIUYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA




(«pemieHre  MPAMOYTOJBHBIX — TPEYroJbHHUKOBY»). Haxomuts (¢

MTOMOUIBIO KaJbKYJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMYHBIX 3HaYCHHH

6.2

[Tonb3oBarbes bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM JJII HAXOXIACHUS COOTHOILIECHUMN

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMU

6.3

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JJIsi HaXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («pElIeHUE TPEYTrOJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKHUX 3aau

6.4

Brnaners monATHMSMH TpeoOpa3oBaHUS MONOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB MMOJN00HBIX ¢uryp. Ilomp3oBaTbecs CBOMCTBaAMU IMOA00US
MPOU3BOJILHBIX (UTYP, YMETh BBIYHCISATH UTMHBI U HAXOAWUTH YIIIBI Y
nofaoOHbIX ¢uryp. [IpuMeHsITh CBONCTBAa MOAOOMS B MPAKTHUYECKUX
3ajayax. YMeThb MpPHUBOAWUTH MpPHUMEPHl MOAOOHBIX Quryp B

OKPY’KaIOIIeM MUPE

6.5

ITons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTelbHOU

6.6

[lonp30BaTbcs BEKTOpaMH, IOHUMATh WX TEOMETPUUECKUHA U
(bu3nyecKui CMBICH, MPUMEHATh MX B PEIICHUH TeOMETPUYECKUX U
¢usnueckux 3amad. [IpuMEHATH CKaJIspHOE NMPOU3BEICHHE BEKTOPOB

AJI HAXOKACHUA NJIMH U YTJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpAWHAT Ha IUIOCKOCTHU, NPUMCHATL €TO B

PEIICHUU IT'€OMCTPUYCCKUX U MMPAKTUICCKUX 3aaa4

6.8

Bnagers DNOHATHAMM — NIPAaBHIBHOTO  MHOTOYIOJIBHHMKA,  JUIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOM Mepsl yIua,
YMETb BBIYMCIIATH ILIOIIAAbL Kpyra U ero uacred. lIpumensarts

IMOJIYUYCHHBIC YMCHUSA B IIPAKTUYCCKUX 3aaadax

6.9

HaxomuTh ocu iy LEHTpbl CUMMETpUH (QUTYD, IPUMEHSTh JIBUKEHUS

IJIOCKOCTH B MPOCTEUIINX CITydasix

6.10

[IpumeHsTh TONyYeHHBIE 3HAHUS HA [PaKTUKE — CTPOUTh
MaTeMaTUYecKue MOJENH JJiA 3aJad peaibHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM Tono0us U

TPUTOHOMETPUYECKUX  (DyHKIUH (MONB3ysiCh, T/A€ HEOOXOAMMO,




KaJIBKYJIITOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPsKAHUA
6 I'eomeTrpus
Hauanbnsie nonatus reomerpun. Touka, npsimMas, OTpe30K, Jiyd. Yroa. Bums
6.1 yrioB. BeprukaneHble M cMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJbHUK. [lapanienbHOCTh U NEpIEeHAUKYISIPHOCTD MPSMBIX
62 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOHl CHMMETpHH.
' [IpuMepsl CHMMETpPHH B OKpPYKarOLIEM MUPE
63 OCHOBHBIE TIOCTPOECHHSI C TIOMOIIBIO LUPKYJIS U JMHEHKU. TpeyroibHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOempeHHBII W paBHOCTOPOHHMM  TpeyrojbHUKH. HepaBeHCTBO
' TPEYrojbHUKA
65 CBoiicTBA W TIPU3HAKK PaABHOOCAPEHHOTrO TpeyroibHUKa. [Ipu3Haku
' paBEeHCTBA TPEYTOJbHUKOB
hp CgoiicTBa M MPU3HAKU NapajuiebHBIX NpsMbIX. CyMMa yIJIOB TPEYTOJbHUKA.
' Bueminue yribl TpeyrojibHHUKa
IIpssmoyronbHblii  TpeyroapHuK. CBOMCTBO MeIUaHbl MPSIMOYTOJBHOTO
6.7 TPEyroJibHUKA, NPOBEAEHHOM K TuUnoreHy3e. llpu3sHaku paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYTrOJAbHUKOB. [IpsAMOYroibHBINA TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonbinemM yriae ©  OOdbIIeH CTOpoHE
TpeyrojabHuKa. lleprieHquKyisp 1 HakJIOHHAast
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W cepeAVHHBIN
' MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OxkpyXHOCTb M Kpyr, XopAa U JuaMmeTp, HUX CcBoiicTBa. BzaumHoe
6.10 pacroyioKeHue OKPY>KHOCTH H mpsamoi. KacatenpHas u cekymas K
OKPY>KHOCTH
- OkpyXHOCTb, BIHCAHHAas B yroj. BrnucaHHas W ONHMCAHHAs OKPYKHOCTH

TpEyroJIbHUKA




8 KVIACC

Kon IIpoBepsiemMblil 3JIeMEHT COepPKAHUA

6 I'eomeTrpus

6.1 UYersipéxyroasauku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA

6.2 [TpsMoyronbpHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanernus, paBHOOOKast Tpamnenus, € CBOMCTBA U Mpu3Haku. [IpssmoyroasHas
' Tpaneunus

64 Meron yaBoeHnust meauansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TpeYrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHHuKa

6.6 [TogobOue TpeyrodbHUKOB, KO3 dunmeHt mnoaodus. Ilpusnaku momo0us
' TpeyroibHUKOB. [IpuMeHeHne moo0us py peIeHN: MPAKTUYECKUX 33124

67 @opmMynbel A7 IUIOIIAAM  TPEYrojbHHKA, NapajjenorpaMma, pomba Hu
' Tpaneuuu

6.3 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOLIEHHE IUIOMIAJCH
' MOA0OHBIX PUTyp

6.9 Beruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenune Tteopemsr Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a]a4

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKUE
¢dbyakuum yrios B 30°, 45° u 60°

6.12 BrnucanHble W LEHTpalbHBIE YIUIBI, YIOJ MEXIY KacaTeIbHOH U XOpIOM.
' VYTIIbl MEXAY XOPaMU U CEKYITUMHU

6.13 Brnucannsie v onmMcaHHbBIE YETHIPEX YTOJIbHUKHI

6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTeil. Kacanue oxpyxHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSM

9 KVIACC




Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

6 I'eomerpus
61 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJECTBO. POPMYIIBI IPUBEACHUS
Pemenune TpeyronbHukKoB. Teopema KOCMHYCOB M Te€OopeMa CHHYCOB. PemieHune
6.2 MPAKTUYECKUX 3a/a4 C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeoGpazoBanue moaobus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o0 nmpou3BeACHUH OTPE3KOB XOP, TEOPEMBI O TPOU3BEICHUU OTPE3KOB
' CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeIbHOMI
Bektop, nmmmHa  (MOAyib) — BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
6.5 MPOTHUBOIOJIOKHO HANpPABJICHHBIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJl BeKTopaMu. PasznojkeHne BekTopa Mo AByM
HEKOJUTMHEapHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOe NPOM3BEIEHUE BEKTOPOB, IPUMEHEHUE AJIS
' HAXOX/ICHUS JUIUH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS NPSIMOU U OKPYKHOCTU B
6.7 KOOpJMHATAX, NIEPECCUCHUE OKPYKHOCTEN U MPAMBIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyXHOCTH. ['patycHas U paguaHHas Mepa yria, BIYUCICHUE JUTUH TyT
' OKpY’KHOCTEHN
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTA
611 JIBuKeHHsI TUUIOCKOCTH W BHYTPEHHHE CHMMETpUU (uryp (dreMeHTapHbIe

npeacrasienus). [Tapamiensueiit neperoc. [ToBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0miero oopaszoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepaluy HaJl MHOXECTBAMM;, YMEHHUE OIEpPUPOBATh MOHATUIMHU:
rpad, cBsa3HBIA Tpad, AepeBO, LUKI, NPUMEHATh UX MPU PELICHUU
3a/la4; YMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHE MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOILIECCOB U SIBJICHUM, MPU pEeUICHUH 3aaa4

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBarh MOHITHSIMH: ONpEIEIICHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HaBaTh HUCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHHe onepupoBarTh MOHATUSAMU: HATypallbHOE 4YHCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTb HATypalbHBIX YHCEI, IPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO0, MOIYJIb YWCIA, OOBIKHOBEHHAs IpoOb U
JecATU4Has ApoOb, CTAHJAPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHCIIO,
UppalMoOHAIFHOE YHCIIO, apu(METHUYeCKUd KBAJApPATHBI KOPEHb;
YMEHHME  BBIIOJHATH JEHCTBUS C  4YHCIAaMHM, CpPaBHUBAaTb U
YHOpPAIOYMBATh YUCIA, IPEACTABIATh 4YHUCJIA HAa KOOPIAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIIA; yYMEHHE JejIaTb INPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

VYMeHue onepupoBaTh MOHATHAMHU: CTETEHb C LENBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJICH, airedpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETeHH
Oonbllle €IMHUIBI; YMEHHE BBIMOMHATH PACUYEThl MO (QopMyIam,
npeoOpa3oBaHUsl LENbIX, IPOOHO-PAllMOHANBHBIX BBIPAKECHUH |
BBIPQKEHUI C KOPHSAMH, Pa3NIOKEHHE MHOTOWJICHA HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJb30BaHWEM (OPMYN pPAa3HOCTH KBAJpPaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenue OICPpHUPOBATH MMOHATUAMU: YHUCJIIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE pellaTh JMHEHHbIE U KBaJpPAaTHHIE ypaBHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHUW, JTUHEWHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 33]1a4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0O M KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHHs peleHuit

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduK GyHKIUH, HYIH
byHKIHIH, POMEXKYTKH 3HAKOIOCTOSHCTBA, POMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEC 3HAYCHUS
byHKIHIH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsMast
NPONOPIHMOHATIBHOCTD, JUHEHHas (QYHKIUS, KBaapaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHATBLHOCTh, Iapaboyia, Turepoosa; yMEHHE
CTpOUTH TpapuKu PYHKUUH, UCTIONB30BaTh rPpauKU ISl OTIpeIeIeHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl pEIICHHS 3aJad U3 APYTuX
y4eOHBIX TPEAMETOB M pEANTbHON JKU3HH; YMEHHE BBIPAXKATh

(dbopMynaMu 3aBUCUMOCTH MEXKy BeTMYUHAMU

YMenue ONEepUpPOBATH MOHSATUSAMU: MOCJIeI0BATEIbHOCTD,
apudmernueckas U TeoMeTpuyecKkas  IMPOrPecCur;  yYMEHHUe
MCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJ1ad U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarb 3a7aud pa3HbIX TUIMOB (B TOM YHUCJE HA MPOLICHTHI,
IO M 4YacTH, JBUXKEHHE, PaldoTy, ILIEHy TOBAapOB U CTOUMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7a4i U3 00JIacTH yIpaBIeHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHUCTEMbl IO YCJIOBHUIO 3aJaud,
UCCIIEIOBATh MOJIYYEHHOE PELleHHE W OLEHUBATh MPaBAONOA00HOCTh

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarth MOHATUAMU: GUTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHK, TPEYroJIbHHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHM TPEYTrOJIbHUKH, IPSAMOYTOJbHBIM TPEYTrOJIbHUK,

MenuaHa, OMCCeKTpUca M BBICOTA TPEYrOJNbHUKA, YETHIPEXYTOJIbHUK,




napajiesiorpaMM, pomMO, TNPSAMOYTOJbHHK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; ymMeHue pemarb 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXO0XKJIECHUE I€OMETPHUYECKHX BEIMYUH C IPUMEHECHUEM

M3YYEHHBIX CBOMCTB (uUryp 1 pakToB

10

YMeHue OmepupoBaTh IOHATUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYTOJILHUKOB; IMapauIeIbHOCTh W TEPICHIUKYISIPHOCTh TIPSMBIX,
Yrojl MexAy IpsAMBIMHU, IEPHEHAMKYISAP, HAKIOHHAsA, IIPOEKIUs,
nogoOue Guryp, moJg00HbIE TPEYTOJbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKHA U TIPSIMOM; YMEHHE DPACIIO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapaieTbHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX B

OKpY’KaIOIIeM MUPE

11

YMeHue omnepupoBaTh IMOHATHUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BeqIMuMHA yrja, CUHYC M KOCHUHYC yIJla TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY)KAIOILIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TepuMmeTpa U  IUIOLAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleJeNUIe1a; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOILEHUS IS

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMenue wu3zo0pakarb IUIOCKME (QUTYpRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOIIbIO YEpTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTO

13

YMeHue onepupoBaThb MOHATHSAMH:  INPSMOYTOjbHash — cHUcCTeMa
KOOpIWHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKATSIPHOE MPON3BEIEHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pELIeHUs 3aJady, B TOM YHCIE M3 JPYTUX Y4eOHBIX

IIPEAMETOB U PEaIbHOM KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTrOBBIC
auarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeauaHa,
HauOoJIbllIee W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  IpeoOpa3oBHIBATH




uHpOpMalMIO, TPEJICTABICHHYI0 B Ta0lMIaXx M Ha JguarpaMmax,
OTPa)KAIOILYI CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
ABJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYIKaroIieM MHpe

15

YMeHHne omnepupoBaTh TMOHATHAMHU: CIYYalHBIA OIBIT (CIydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIEMEHTApHBI HCXO)
CIIy4aiflHOTO OIbITa, CIIydallHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAMTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOIO Tepedopa M ¢ HCIOJIb30BaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSITHOCTH PEaTbHBIX
COOBITHI M SIBIICHUH, MOHMMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHMM B OKpYXalolleM MHpPE U B KHU3HU;
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BBIOMpATh MOIXOASIINN H3YUYEHHBIH METOJ Ui pPELICHHUs
3a/la4¥, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIC  BBIAAIOIINECS  PE3YJIbTaTHI,
[IOJIyYEHHBIE B XOJE pa3BUTUS MAaTEMaTUKU KaK HAayKH, IIPUBOAUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucina ¥ BEIUMCIIEHUS

1.1

HaTypaJIBHBIe U O CIbIC YHCIIA. HpI/ISHaKI/I JACIIUMOCTH LCIBIX YUCCII

OOBbIKHOBEHHBIE M JIECATHYHBIE  JPOOHM,  MPOLEHTHI,  OECKOHEYHBIE

12 MIePUONYECKHE TPOoOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palroHaIbHBIMU
' qHclIaMu

14 JleiicTBuTenbHbIE uuciaa. ApudMeTHYeCKHe omnepanud ¢ ACHCTBUTEIHLHBIMHU
' yuCIaMu

s [TpubnmkE€HHBIE BBIUMCICHHS, TMpaBUia OKPYTJICHUS, MPHUKUAKA U OICHKA
' pe3ynbTaTa BhIYUCICHUN

2 AnreOpandeckue BoIpaKEHUS

2.1 bykBeHHbIe BhIpakeHUs (BBIPAKECHUS C TIEPEMEHHBIMH )

55 Crenenb ¢ uenbiM mokasareneM. CTelNeHb C PpalMOHAIBHBIM IOKa3aTeleM.
. CaoiicTBa cTeneHu

2.3 MHorousneHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHU. [HenicTBus c
' apu(pMeTUUECKUMU KOPHSIMH HATypaTbHON CTCTICHH

3 VYpaBHEHUS 1 HEPABEHCTBA

. Lensle u npoOHO-panMioHanbHbIE ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTH
. YpaBHEHUI

35 Lensle u apoOHO-panMoHaIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

33 Perrenue TekCTOBBIX 3a/1a4

4 Uucnoble MOCiIeI0BATETbHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENLHOCTEH

4.2 Apudmernueckass W TeoMeTpudeckas mnporpeccuu. Dopmyna  CI0KHBIX




MIPOIICHTOB

5 OyHKIUU
Oynkusg, crnocoObl 3amanus  GyHkuuud. ['padux  dyaxnum. OO6macTh
OIIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkumuu. Hynu ynkmun. pomexytku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl U
MUHHUMYMBl (QyHKIUA. HamOomnbliee W HawmMeHbIee 3Ha4eHHE (PYHKIIMK Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha psiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBa
7.2 TpeyronbHUK
7.3 MHOroyroiasHIUKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKux BEIMYUH
7.6 BekTopsbl Ha nIocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






