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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpus KaKk OJIMH U3 OCHOBHBIX Pa3/eoB MIKOJILHON MaTeMaTUKU, UMEIOIIUNA CBOEH
1EeIbI0 00€CTIeUnTh U3YYEHUE CBOIMCTB U pa3MepoB PUTYp, UX OTHOUICHUH U B3aUMHOE
pacroJioKEHHUE, ONUPAETCS Ha JIOTHUECKYI0, I0KAa3aTeNbHYIO JTUHUIO. Ll[eHHOCTh n3yueHus
TeOMETPHUH Ha YPOBHE OCHOBHOTO 0OOIIIEr0 00pa30BaHMsI 3aKII0YAETCs B TOM, YTO
O0Oy4JaroUIUiiCsl yUYUTCS MPOBOJUTD JOKA3ATEIbHbBIE PACCYKACHUS, CTPOUTH JIOTHYECKUE
YMO3aKII0YEeHHS, JJOKA3bIBATh UCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K
JIO’KHBIM, TIPOBOJUTH PACCYKACHUS «OT MPOTUBHOI0», OTIMYATH CBOMCTBA OT NMPU3HAKOB,
dopMynupoBaTh 0OpaTHBIE YTBEPXKICHUSI.

BTopoii uenpro u3yuyeHus reOMETPUH SBIISETCS HCIOJIb30BAHNE €€ KaK MHCTPYMEHTA MPU
pPELICHUHN KaK MaTEMaTUYECKUX, TaK U MPAKTHYECKUX 3a/1a4, BCTPEYAIOIIMXCS B pEaIbHOU
Ku3HU. OOy4daroImuics JOHKEH HayYUThCS ONPENETUTh T€OMETPUUECKYIO (PUTypy, OIUCATh
CJIOBAMM JIaHHBIN YEPTEK WIM PUCYHOK, HAUTH IIJIOIIAb 3€MEJIBHOIO y4acTKa, paCCUUTaTh
HEOOXOAUMYIO JITTMHY ONTOBOJIOKOHHOTO Ka0emsl Wi TpedyeMble pa3Mephl rapaxa Jjist
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YUECHUU
reometpun. [Ipu pemeHnn 3aa4 NpakTUUYECKOTO XapakTrepa o0y4aroINiCcs YYUTCS CTPOUTD
MaTEMaTUYECKHE MOJIENH PeaIbHbIX KU3HEHHBIX CUTYallul, IPOBOAUTH BEIYUCICHUS U
OLICHUBATh aJI€KBATHOCTh MOJIYYEHHOTO pe3yJsbTaTa.

KpaiiHe BaxHO MOAUYEPKUBATH CBSI3U T€OMETPUU C IPYTHUMHU YyU€OHBIMU IIPEAMETAMU,
MOTHUBUPOBATH HUCTOJIB30BATh OMPEACIICHUS TE€OMETPUUECKUX (DUTYD U TIOHSITHH,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYyUYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSI3U
HauOoJee IPKO BUAHBI B TeMax «BekTopbl», « TpUroHOMETpUYeCKrEe COOTHOIIICHUSD,
«Meton xoopauHat» u «Teopema Iudaropar.

VYuebnsiii kypc «I'eoMeTpus» BKIIOYAET CIASAYIONINE OCHOBHBIE Pa3/Iebl COACPIKAHUS:
«I"'eomeTpuueckre GUTypsl U UX CBOMCTBaY, «/I3MepeHne reOMEeTPUIECKUX BETUUYUH,
«JlexapTOBBI KOOPAMHATHI HA TIOCKOCTH», « BEKTOpBDY, «J|BHXKEHUS TIIIOCKOCTHY,
«IIpeobpazoBanust TOTOOUS.

Ha usyuenue yuebHOTro Kypca «I'eomerpusi» otBoautcs 204 vaca: B 7 kiacce — 68 gacos (2
yaca B HeJleli0), B 8 kitacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEITIO).

COAEPKAHUE OBYUYEHUSA



7 KIIACC

HauanbeHble nonaTus reometpun. Touka, npsmas, OTpE30K, Jyd. Yo Buasl yrios.
BepTukanbHble U cMexHBIE YIUIbl. briccekTpuca yrina. JlomaHasi, MHOTOYTOJIbHUK.
[TapamiensHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuynbie Qurypbl. OCHOBHBIE CBOMCTBa 0CEBOM cUMMETpuH. [IpuMeprl cummeTpun B
OKpPYXaIOILEM MHUPE.

OCHOBHBIE TIOCTPOSHUS C IIOMOIIBIO0 IUPKYJIS U JInHeHku. TpeyronpHuK. BricoTa, Meanana,
OuccekTpuca, iX CBONCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHHM TPEYroNbHUKUA. HepaBEeHCTBO TpeyrojabHUKA.

CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpeyroiabHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBOICTBA U NMPU3HAKY NapAJUIEIBHBIX NpsMbIX. CymMMa yriloB TpEyroJbHUKA. BHENTHME
YTJIBI TPEYTOJIbHUKA.

[IpssmMoyrosibHBIN TpeyroabHUK. CBOMCTBO MEINAHBI MPSMOYTOJIBHOTO TPEYTOJIBHUKA,
IIPOBEAEHHOM K rUnoTenyse. [Ipu3Haky paBeHCTBA IPAMOYTOJIBHBIX TPEYT OJIbHUKOB.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B 30°.

HepaBeHcTBa B reOMeTprN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIBIIEM YIiie U OOoJIbIel CTOpOHE TpeyroiabHuka. [lepnenaukymsp u
HAKJIOHHAS.

I'eomeTpuueckoe MecTo To4yeK. buccekTpuca yriia u cepeIMHHBIN NEePIEHAUKYJIIAP K OTPE3KY
KaK F€OMETPUUYECKHE MECTa TOYCK.

OKpy»XHOCTb U KpYT, XOpAa U AUaMeTp, UX CBOMCTBA. B3anmHoe pacnosioxenne
OKPYXXHOCTH U npsiMoi. KacarenpHas u cexkymias K OKpyKHOCTU. OKpY>KHOCTb, BIIUCAHHAs B
yroJi. BnucanHas 1 onrcaHHas OKpYy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC



YetpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE Ciyyan
napayuieorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKH U CBOMCTBA. Tpamenus,
paBHOOOKas Tparenusi, €€ CBOMCTBa U Npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenus meauansl. LlenTpanesnas cumMmerpus. Teopema daneca u reopema o
POIMOPIIMOHATIBHBIX OTPE3KaAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. LlenTp Macc TpeyroiabHuUKa.

[Togobue TpeyroJbHUKOB, K03 duiueHT noaoous. [Ipusnaku mogo0us TpeyrojJbHUKOB.
[TpumeneHne mo100us MPH PEIICHUN MTPAKTHYECKHUX 3a]1ad.

CpoiicTBa miomaien reomerpuyeckux ¢puryp. opmyisl ass mIomaau TpeyrojabHuKa,
napa’suiesiorpamMmma, pomoa u Tpaneruu. OTHOIIEHUE TI0MIaieH Mo100HBIX QUryp.

Boluncnenue miomaieid TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJI€TYaTON Oymare.
Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn NpakTUYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOrO yIria NpsIMOYIOJIbHOTO TpeyrojabHuKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXK1ECTBO. Tpuronomerpudeckue pynkuuu yrios B 30, 45 u 60°.

BriucaHHbIE 1 HEHTpAJIBHBIE YTIIBI, YTOJI MEXAY KaCaTEIbHON U XOPJAOH. YTIIBI MEXKIY
XOpJlaMH U CEKyIIUMHU. BrincaHHbIE U ONTMCAaHHBIE YETHIPEXYTOJIBHUKH. B3anmHoe
pacnojokeHue IByX okpyxHoctel. Kacanue okpyxxkHocreid. O01ue KkacaTellbHbIe K IByM
OKPY’KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Taaresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO.
DopMyIibl IPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. Permenne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodrue coOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O IMPOU3BCACHUH OTPC3KOB XOPA, TCOPCMEI O ITPOU3BCACHNN OTPC3KOB CCKYIIHX,
TCOpPCMaA O KBaJApaTe KacaTeJIbHOM.

Bexkrop, nyvHa (MOJyJib) BEKTOpA, COHANIPABIEHHbBIE BEKTOPbI, TPOTUBOIOIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliU HAJl



BEKTOpamu. Pa3nokeHne BEKTopa 110 AByM HEKOJUIMHEApHbIM BekTopam. KoopanHarsl
BeKTOpa. CKaJIpHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS UIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHMS IPSIMOM M OKPY’KHOCTH B KOOPAMHATAX,
IIEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOIBHUKH. [[1TMHA OKpYyXHOCTHU. ['pagycHas u paaguaHHas Mepa yria,
BBIYMCJIEHUE JIIMH AYT OKpYy>kHOCTEN. [Inomane kpyra, cEKTopa, CErMEHTA.

JIBMKEHUS TIIIOCKOCTH M BHYTPEHHUE CUMMETPHUH GUTYP (dJIEMEHTAPHBIC MIPEACTABICHIS ).
[TapannenbHbIii iepeHoc. [loBoporT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3y/IbTaThbl OCBOECHHUS IIPOrpaMMbl y4eOHOTo Kypca «l'eomeTpusi»
XapaKTEepU3YOTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

MPOSIBJIEHUEM MHTEpPECA K MPOILLIOMY U HACTOSIEMY POCCHIICKON MAaTEeMAaTHUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM
MAaTEMATHYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATUX JIOCTHXKEHUW B APYTUX HAYKaX U
NPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTEN IpakIaHHA U Pean3alliy ero mpas,
MPEJCTAaBICHUEM O MATEMAaTUUECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP,
SIBJICHUH, TIPOIIEAYP TPAKIAHCKOTO 00IIeCTBa (HapuMep, BIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K 00CYXICHUIO STUYECKUX MPOOIJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MMPUMEHEHUEM
JOCTUKEHUW HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUECKUX IPUHIUIIOB B
JESTEIIbHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOW Ha aKTUBHOE y4aCTHUE B PEIICHUM MPAKTUYECKUX 33/1a4 MATEeMaTUYECKON
HaIpaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOTO 0Opa30BaHUs Ha MIPOTSHKCHUH
BCEM KU3HHM JIJIS1 YCTICITHON TPO()EeCCHOHATBFHOM NeATeTbHOCTH M Pa3BUTHEM HEOOXOMMBIX
YMEHUH, 0CO3HAHHBIM BHIOOPOM M TIOCTPOCHUEM HHAUBUIYATHHON TPACKTOPUHU



o0Opa30BaHUs U KU3HCHHBIX TUIAHOB C yUETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTpPeOHOCTEH;

4) cTeTH4ecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSITHUIO MAaTEMaTHUECKUX
O00BEKTOB, 3a/1a4, pEIICHUH, pacCy>KICHHUM, YMEHHUIO BUIETh MaTEMaTHUECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSI:

OpHUEHTallMEeN B JEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX IIPE/ICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, IPUPOIbI U 00II€CTBA, TOHUMAHUEM
MaTEeMaTUYECKON HAyKH Kak Cephl YEITOBEUECKOU NeATEILHOCTH, ITANOB €€ pa3BUTHUSA U
3HAYMMOCTH JJIs1 PA3BUTHS LUBUJIN3AILAN, OBJIAJCHUEM SI3bIKOM MaTEMAaTUKU U
MAaTEMATHYECKOUN KyJIbTYPOH KaK CpEICTBOM MO3HAHUS MUPA, OBIAJCHUEM MPOCTEUIITUMHU
HaBBIKAMU HCCJIEA0BATEIIBCKON NEATEIBHOCTH;

6) puzuueckoe Bocnuranue, GOpMUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO
0/1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 3[0POBbS, BEICHUS
3JI0pOBOI0 00pa3a >KU3HU (340pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJsipHas puznueckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBbIKa pediiekcun,
MIPU3HAHUEM CBOETO IPaBa Ha OLIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTalMel Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JUIsl pelIeHus 3a7a4d B 001acTu
COXPaHHOCTH OKPY>KAIOIIEHN Cpe/ipl, IJITAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX
HOCIIEACTBUN I OKPYXKAIOIIEeH cpe/ibl, 0CO3HAaHUEM TII100aJIbHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;

8) ajanTaumsa K M3MEHAIOIUMCH YCJIOBUAM COLMAIBLHON M NPUPOAHON Cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y
JIPYTHUX JIFOJIeH, TPUOOPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHIIMU U3 ONbITA IPYTHUX;

HEO0OXOMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE (OPMYITUPOBATH UECH,
MOHSTHS, TUIIOTE3bI 00 00BEKTAX U SIBICHHUSAX, B TOM UHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUuIUThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIaHUPOBAaTh CBOE PAa3BUTHE;



CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALIHIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOIUN KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHUS U IEHCTBUS,
(dbopMyIUpOBaTh U OLIEHUBATH PUCKH U MOCIEACTBHS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3naBaTe/bHBIE YHuUBEpPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeiicTBUA:

® BBIIBJITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKY MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUN MEX]Ty MOHATUIMH, POPMYJIUPOBATH ONPEIEICHUS TOHITHIA,
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMKN, OCHOBAHUS JISI
000011IeHHS U CPAaBHEHHUSI, KDUTEPUU ITPOBOJMMOIO aHAIHU3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULATEIbHBIEC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBUIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTHUBOPEYUS B
(dakTax, TaHHBIX, HAOIIOJEHUSIX U YTBEPKICHUSIX, TIpeiaratb KpUTEPUU It
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYUN;

e JieNaTh BBIBOJABI C UCIIOJIBb30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3AKIIFOYCHUN, YMO3AKIIFOUCHUN 10 aHAJIOTHH;

® pa30uparh JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKIACHUH (MPSMbIE U OT
MPOTUBHOTIO), TPOBOJAUTH CAMOCTOSITENILHO HECIIOKHBIC JI0KA3aTeIbCTBA
MaTeMaTU4YeCKuX (haKTOB, BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE PACCYKICHUS;

e BBIOMPATH CIOCOO perIeHus yueOHOM 3a1aun (CpaBHUBATHh HECKOJIBKO BAPUAHTOB
peleHus1, BEIOUpaTh Hanbosee MoAXOAAIIUN C y4ETOM CaMOCTOSTEIbHO BbIACIEHHBIX
KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.

® HCITOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIBCKUN HHCTPYMEHT ITO3HAHMSI,
dbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIHE TPOTHBOPEUHE, MPOOIEMY,
CaMOCTOSTEIILHO YCTaHABIIMBATh KICKOMOE U JJaHHOE, (POPMUPOBATH TUITOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHEHUE;



® TPOBOJMTH MO CAMOCTOSATEIBHO COCTABJICHHOMY TUIaHY HECJIOKHBINA YKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE TI0 YCTAHOBJICHHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 0O0BEKTOB MEXKIY COOOM;

® CaMOCTOSITEIIBHO (hOPMYIUPOBATH OOOOIIEHNS U BEIBOABI IO pe3yIbTaTaM
MPOBEIEHHOTO HAOIOCHUS, UCCIIEI0BAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOMYyUYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNUI;

¢ JIPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLECCCA, 4 TAKIKC BbBIJIBUT'dATh
IMPCAITIOJIOKCHHUA O €TI0 PA3BUTHHU B HOBBIX YCJIOBUAX.

Pabora c nuHpopmanueii:

® BbIABJIATH HCAOCTATOYHOCTD U M30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX, HGO6XOI[I/IMBIX
I pCIICHUA 3a1a49U,

e BBIOMPATH, AHATTU3UPOBATH, CACTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (YOPM MPEICTaBICHMUS;

e BBIOMPATH POPMY MpeACTaBICHUS HH(DOPMALUU U WILTIOCTPUPOBATH pPEIIaEMbIe
3a/la4y cXeMaMH, JuarpaMmMaMu, HHOHM rpauKkoil 1 uX KOMOUHALUSIMY;

® OIICHMBATH HAJIEKHOCTh MHGOPMAIIUHU 110 KPUTEPHUSIM, TIPEIJIOKECHHBIM YUUTEIIEM HITH
c(hOopMYJIMPOBAaHHBIM CAMOCTOSTEIIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

® BOCHpPUHUMATh U POPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMU U LEJIIMU
oOLIeHus, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IIACbMEHHBIX TEKCTAX, AaBaTh MOSICHEHNUS [0 XOAY PELICHUs 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

® B XO0j€ 00CYX/IE€HHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYkIaeMOMN TEMBI,
npo6JieMbl, pelaeMoil 3a1a4u, BbICKa3bIBATh UEH, HALICJICHHbIE HAa IOUCK PEIICHHUS,
COIIOCTABJIATH CBOM CYXKIEHHUs C CYKICHUAMU APYIUX YYaCTHUKOB JIAAJIOra,
oOHapyKHUBaTh Pa3IMUME U CXOJCTBO MO3UIMH, B KOPPEKTHOU (popme
(GopMyIHUpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

® TPE/CTABIATH PE3YJIbTATHI PEIICHHS 33]]a9H, SKCIIEPUMEHTA, UCCIICAOBAHUS, TPOEKTA,
CaMOCTOSITEIILHO BEIOMPATh (hopMaT BBICTYIUICHUS ¢ y4ETOM 3a/1a4 MPE3CHTAINN
0COOEHHOCTEN ayIUTOPUU;

® [IOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAIbHON paObOThI
U pEelICHUU YYEOHBIX MaTEMATUUYECKUX 3a/1aY;



® [IPUHUMATBH IIeJIb COBMECTHOM JIEATEIILHOCTH, IJIAHUPOBATH OPraHU3AIHIO
COBMECTHOM pabOThI, pacipeaessaTh BUIbI Pa0OT, TOTOBAPUBATKLCS, 00CYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

® yYacTBOBaTh B TPYNNOBHIX (hopMax paboThl (00CYKaeHUsI, 0OMEH MHCHUSIMH,
MO3TOBBIE€ IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YaCTh padOThl U KOOPJIMHUPOBATh
CBOM JICUCTBUS C IPYTUMH YJI€HAMU KOMaH/Ibl, OIIEHUBATh Ka4e€CTBO CBOETO BKJI/1a B
oOmTUi MPOAYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMU
B3aMMOJICHCTBHUS.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

® CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIEHUs 3a7auu (WM €ro 4acTh),
BBIOHpATh CIIOCOO PEUICHUS C YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YUETOM
HOBOI MH(pOpPMALIUH.

CﬁMOKOHTpOJH), IMOIUOHAJIBLHBbIN UHTE/JIEKT:

® BJIAJICTh CIOCOOAMH CaMOTIPOBEPKHU, CAMOKOHTPOJISI ITPOIIECCa U PE3yiIbTaTa PElICHUs
MaTeMaTUYECKOM 3a4auu;

® MPEIBUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELIEHUH 3a1a4H, BHOCUTh
KOPPEKTHUBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEW;

® OIICHUBATH COOTBETCTBHUE PE3yJIbTaTa ACATEIHPHOCTH ITOCTABICHHOM e U
YCIIOBHSIM, OOBSICHATH TPUIMHBI JOCTIKCHUS MW HEAOCTIKEHUS 1IN, HAXOAUTh
OIKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI

K xoniry oOydenust B 7 kiaacce 00ydarOmuiics MOTYyYUT CICAYIONNE TPEIMETHBIC
pPE3YIBTAaTHI:

Pacno3naBaTh n3y4eHHbIC TEOMETPUUYECKUE (DUTYPBI, OTIPECIISITh UX B3aUMHOE
pacmnoJiokeHue, n300paxaTh TeOMETpUIECKUe (GUTYPHI, BHITOIHITH YEPTEKH MO YCIOBUIO



3aJa4H. HSMCPHTB JIMHEUHBIC U YTJIOBBIC BCJIMYMUHBI. Pemars 3aJa41 Ha BbIYMCJIICHHUC OJIMH
OTPEC3KOB U BCIIMYMH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B PEAIbHOM JKU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Pa3nuuaTes pa3mMepbl 3TUX 0OBEKTOB MO MOPSIKY
BEJIMYUHBI.

CTpOI/ITI) YCPTCKH K TCOMCTPHUICCKHUM 3a/[a4daM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCII0JIb30BAaTh MPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a/1a4.

HpOBO,ZH/ITI) JIOTUYCCKHC PACCYIKACHUS C UCIIOJIb30BAHUCM I'COMCTPHUUCCKHUX TCOPCM.

[Tonp30BaThCs IMPpU3HaKaMH PABCHCTBA IIPAMOYT'OJIBHBIX TPCYT'OJIbHUKOB, CBOMCTBOM
MCAHMAHBI, HpOBC,Z[éHHOﬁ K THIIOTCHY3C IIPAMOYI'OJIBHOI'O TPCYI'OJIbHHUKA, B PCIICHUHN
ICOMCTPHUUCCKHUX 3aaa4.

Onpenenars napamiedIbHOCTh IPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cekymas. OnpeaensiTe napamuieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJTHOM IPSAMOMU 10 TOYEK APYrOM MPSIMOM.

Pematsn 3aJa4H Ha KJIE€TYaTOn 6YMaF€.

HpOBOI[I/ITI) BBIYHMCJIICHHA U HAXOJAUTDH YHCJIOBBIC 1 6YKB€HHBIC 3HAYCHUA YIJTIOB B
IrcOMCTPHUUCCKHUX 3aJadaXx C UCIIOJIb30BAHUCM CYMMEI YIJIOB TPCYI'OJIbLHUKOB U
MHOT'OYI'OJIbHUKOB, CBOMCTB YTJIOB, O6pa3OBaHHLIX IMIpH IICPCCCUCHHU ABYX IapaJJICIIbHBIX
IMPAMBIX CCKYHIGI\/JI. Pemars IMPAKTHYCCKUC 3a/la4 Ha HAXOXKIACHHUC YIJIOB.

Bnanetrs NOHSITHEM FreOMETPUIECKOT0 MECTA TOUCK. Y METh ONpPEEsATh OUCCEKTPUCY YIia U
CEepEANHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUEK.

DopMyJIMPOBATH ONPEACICHUS OKPY>KHOCTH U KPyTa, XOpAbl U JUaMETpa OKPY>KHOCTH,
MIOJIb30BAThCS MX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOMCTBA MPHU PELICHUH 33/1a4.

Biianers noHsATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
ueHtp. [lonap3oBarbes pakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA
MIEPECEKAOTCS B OAHOM TOUYKE, U O TOM, YTO CEPEINHHBIE MIEPIICHIUKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OHOU TOUKE.

BrnageTs noHsTHEM KacaTeIbHOU K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOU O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaTHCS NPOCTEUIIUMU TEOMETPUUECKUMHU HEPABEHCTBAMU, IOHUMATh MX
MMPAKTUYECKUN CMBICIL.



HpOBOI[I/ITB OCHOBHBIC T'COMCTPHUUCCKUC ITIOCTPOCHH C ITIOMOIIBIO HUPKYJIA U JIMHEHKH.

K konity o0ydyenus B 8 ki1acce o0yJaronuiics MoyquT CIeIyIOIINe MpeIMETHbIC
pe3ybTaThl:

Pacrnio3naBaTh OCHOBHBIC BHUbI I-IeTpréX}’l“OJ'H)HI/IKOB, HUX 3JICMCHTBI, I10Jb30BaThHCA UX
CBOMCTBaAMH IIpu pCHICHUN IT'COMCTPHUICCKHUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKH MIEpPECEUEHUs MEJIMaH TPEYroJibHUKA (LIEHTPa Macc) B PEIICHUU
3a/ay.

Bnanets noHsTHeM cpeHeN TMHUN TPEYTObHUKA U TpaleliMy, IPUMEHATh UX CBOMCTBA
IIPU PEIIEHUU T€OMETPUUIECKUX 3a1ad. [lonp3oBaTecsa Teopemon Paneca u TeOpeMOn 0
IPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELLICHUS IPAKTUYECKUX 3a/1a4.

[IpuMeHATh NPU3HAKU TOJI00MS TPEYTOJIBHUKOB B PELIEHUN T€OMETPUUECKUX 3aa4.

[Tonp3oBaThCs TGOpCMOﬁ Hu(baropa I pCIICHUA TCOMCTPUYCCKUX U ITPAKTHUYCCKHUX 3ada4.
CTpOI/ITB MATEMATHYCCKYIO MOJCIIb B IIPAKTUYCCKHUX 3adda4aXx, CAMOCTOATCIIBHO ACJIATh
‘-IepTé)K N HAaXOAUTb COOTBCTCTBYIOIIHC JJIMHBI.

BJIaI[eTI) IMOHATHUAMU CHHYCA, KOCHHYCAa U TAHI'CHCA OCTPOI'0 yIJia IIPAMOYT'OJILHOI'O
TPCYI'OJIbHHKA. [Tonp30BaThCS ATUMHU ITOHITUSIMU AL pCIICHUA ITPAKTHYCCKHX 3a/ay.

BoruucasaTs (pa3nuuHbIMU cIOCO0aMU) IUIOIIA/Ib TPEYTOJIBHUKA U TUIONIAAN MHOTOYTOJIbHBIX
¢buryp (moaB3ysCh, TA€ HEOOXOUMO, KATBKYIATOPOM). [IpUMEHSTh MOTydYeHHbIE YMEHUS B
MPAKTUYECKUX 3a]a4ax.

Bitazers NOHATUSAMM BIIMCAHHOTO Y LEHTPAIBLHOIO YIJIA, UCIIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIJIAX, yIiaX MEXIy XOopJaMu (CEKYIIMMM) U YTIIe MEXAy KacaTeJIbHOU U
XOpZIOM IIPU PELICHUHU T€OMETPUUYECKUX 3a1ay.

Brnaners noHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA OIUCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PELICHUH 33/1a4.

[IprMeHsTh OTy4YeHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUUECKUE MOJEIN IS
3a7a4 peaabHOM )KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BEIYMCICHUS C IPUMEHEHUEM
o100Msl ¥ TPUTOHOMETPHUH (TIOJB3YSACh, T/I€ HEOOXOUMO, KATBKYJIATOPOM).

K koHIty 00ydeHus B 9 Kj1acce 00ydaromuiics MOJIy4UT CIIEYIOIINE TPEIMETHBIE
pPE3yNbTATHI:

3HaTh TPUTOHOMETpUYECKUE QYHKIIMHN OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IMYHBIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ MOMOIIBIO KaJNbKYJISTOPA) IJIMHBI U YIJIbI JIJIs1 HETAaOJIUYHBIX 3HAUCHUH.



[Tonp30oBathes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKIECTBOM
JUIsL HAXOKJI€HHS COOTHOLLIEHUH MEXIY TPUTOHOMETPUYECKUMHU BEIIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB ISl HAXO0KICHUS Pa3JIMYHBIX 2JIEMEHTOB
TPEYToJIbHUKA («PEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPU PELIEHUN T€OMETPUUECKUX
3a1ad4.

Brnagets nonsTusiMu npeoOpa3zoBaHusl MOA00MS, COOTBETCTBEHHBIX JIIEMEHTOB MOA00HBIX
¢uryp. [lonb30BaTbes cBOMCTBaMH MOAOOHS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIISTD
JUTMHBI U HAXOJUTh YTJIbl y MOJ00HBIX Guryp. [I[puMensTsh cBoiicTBa moqo0us B
NPAKTUYECKUX 3a]a4aX. Y METh IPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOIIEM
MUDE.

[Tonb30BaThCSA TEOPEMAMH O TPOU3BEIACHUU OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB
CEKYIINX, O KBaJApaTe KacaTeJIbHOM.

[Tonp3oBaThCs BCKTOpaMH, IIOHUMATh UX I‘COMGTpHLIeCKI/Iﬁ u (1)I/ISI/ILI€CKI/II‘/II CMBICII,
IMPUMCHATD UX B pCHICHHUH I'COMCTPHUYCCKUX U (1)I/ISI/I“IGCKI/IX 3ajgad. HpI/IMCHSITL CKaJIAPHOC
IMPOU3BCACHNUC BCKTOPOB AJIAA HAXOXKACHUA AJIMH U YIJIOB.

ITonp3oBaThCs MCTOAOM KOOPIHHAT HA INIOCKOCTHU, IIPUMCHATH €TI0 B PCIICHUN
ICOMCTPHUUCCKUX U IIPAKTUICCKUX 3a1ad.

Biianers NOHATUAMU NPABUIBHOIO MHOTOYTOJIBHUKA, JNIMHBI OKPY’KHOCTH, JUIMHBI AYTH
OKPY’KHOCTH ¥ PaJIMAHHON MEPBI yIJIa, YMETh BBIUUCIIATH IUIOIIAAb KPYra U €ro 4acTeu.
[IprMEHATH MOyYEHHBIE YMEHHS B IPAKTUUECKUX 33/1a4ax.

Haxoauts ocu (MM LEHTPbl) CUMMETPUU (PUTYP, IPUMEHATDH JBUKEHUSI IJIOCKOCTH B
IPOCTENIINX CITyYasix.

[IpuMeHSATh MOy4eHHBIE 3HAaHUS HA PAKTUKE — CTPOUTh MaTEMaTHYECKHE MOJENH [
3aJ1a4y peaIbHOM )KM3HU U IPOBOJAUTH COOTBETCTBYIOIME BBIYMCIICHHS C IPUMEHEHUEM
no100Ms U TPUTOHOMETPUYECKUX (QYHKUUMN (MOJIb3YSCh, II€ HEOOXOIUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iejioB U TeM (undpossbie)
e NPOrpaMMsl Beero Kontpoarubie IlpakTuueckue oOpa3oBaTe/IbHbIC
paﬁoTbI paﬁoTbI pecypchl

[Ipocreiire reomerpuyeckue GUrypsl u Butmorexa LIOK

1 UX CBOMCTBA. M3MepeHne reomeTpuuecKkux 14 https://m.eds0o.ru/7f415e2e
BEJIMYHH o '
bu6morexka IJOK
1

2 TpeyrombHiin 22 https://m.edsoo.ru/7f415e2e

3 [TapaiutenbHBIE IPSIMBIE, CYMMa YIJIOB 14 1 bubmmoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e

4 OKkpy»XHOCTb U Kpyr. ['eomeTpruueckue 14 1 bu6mmoreka [JOK
MOCTPOCHHUSI https://m.edsoo.ru/7f415e2e

. bubnmoreka [{JOK
5 [ToBTOpEeHue, 00001IeHE 3HAHUI 4 1 httos://m.edso0.ru/7f415e2e

OBIIEE KOJIMYECTBO YACOB I1IO 68 4 0

I[TPOI'PAMME



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

8 KUIACC

Kosmn4yecTBo yacos DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iejioB U TeM (undposbie)
) NMPOrpamMmabl Beero Konrposabnpie IlpakTuyeckue oOpa3oBarejibHbIE
paﬁoTbI pa6OTbI pecypchl
bu6mmoreka [JOK
1 4 S 12 1
CTPIPEXYTOILHHICH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o BuGmorexa LIOK
2 MPOMOPIIMOHATIBHBIX OTPE3KaX, MOI00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU :
IInomans. Haxosknenue miomaaeu Bu6morexa LIOK
3 TPEYTOJIbHUKOB M MHOTOYTOJIbHBIX (PUTYD. 14 1 httos://m.edsoo.ru/7f417e18
[Tnomaau mogo0HBIX GUTYD o '
4 Teopema I[ludaropa u Hauana 10 1 bubmmoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYTibl B OKpYKHOCTH. Briucanueie u
5 OIMCAHHBIE YETHIPEXYTOJIbHUKMU. 13 1 bu6mmoreka [JOK

KacarenpHble k okpyxHOCTH. Kacanue
OKPYKHOCTEU

https://m.edsoo.ru/7f417¢e18



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

bu6mmoreka [JOK

6 I1 600 i 4 1
OBTOPEHHE, OBOBIIEHIE SHAHMH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME
9 KUIIACC
KonunuecTBo yacoB JJIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3iejioB U TeM (undposbie)
) MPOrpaMMbl Beero Konrpoabubie Ilpakrnyeckne oOpa3oBaTe/ibHbIE
padoTsI padoThbI pecypcbl
Tpuronomerpus. TeopeMbl KOCHHYCOB H bubmmoreka [{IOK
1 16 1
CHUHYCOB. Pelienne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nomoouss. Merpuueckue bu6mmoreka [JOK
2 10 1
COOTHOIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6morexa IJOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOO a a TIOCKOC 9 1 bubmmorexa LIOK
TOBBI WHATHI HA T ™
P PA https://m.edsoo.ru/7f41al2c
5 [IpaBHIILHBIE MHOTOYTOJIBHMKH. [lnHa 8 bubnmorexa LIOK
OKPYKHOCTH ¥ TUIOIIATb KPYTa. https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Brruncienune miomanen

bubmmoreka [JOK

JIBIDKCHHS ITOCKOCTH 6 https://m.edsoo.ru/7f41al2c

[ToBTOpenme, 0600IICHNE, 7 ) bu6moreka IJOK
CUCTEMATU3ALNSA 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10O 68 5 0

[TPOITPAMME
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MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHON MPOI'PAMMBI

7 KIIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3YJbTATHI OCBOECHUSI OCHOBHOM
NpOBePsSIeMOro .
o0pa3oBaTe/IbHOIi IPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTaTa
6 ['eomeTpus
Pacnio3HaBaTh U3yueHHbIE FeOMETpUUECKUE (DPUTYPBI, OTIPEAEIATH UX
B3aMMHOE PacIoIOKeHUE, 1300pakaTh reoMeTpuyecKre QUrypsl,
6.1 BBITIOJHATH YEPTEKU 10 YCIOBUIO 3a1aun. M3MepsaTh nuHelHbIe U
yIJI0OBBIE BEIMYMHBL. Perath 3a1a4u Ha BEIYKUCIICHHUE JTMH OTPE3KOB U
BEJTUYMH YTJIOB
Jlenateb rpyOyto OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peabHOM JKU3HU, Pa3MEPOB IPUPOIHBIX O0BEKTOB. Pa3nuuaTte pa3mepsl
ATUX 00BEKTOB MO MOPSAKY BETUIHHBI
6.3 CtpouThb yepTeKU K F€OMETPUUYECKUM 3a/1a4yam
[Tonmp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
6.4 MPU3HAKU ¥ CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPH PEIICHUN
3aa4y
6.5 [TpoBOAUTH JOTMUECKHE PACCYXKACHHUS C UCTIOIb30BaHUEM
' r€OMETPUYECKUX TEOPEM
[Tonmp30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIHLHUKOB,
6.6 CBOMCTBOM MEIMAaHBI, MPOBEIEHHON K TUTIOTEHY3€ MPSIMOYTOJIEHOTO
TPEYrojbHUKA, B PEIICHUH F€OMETPUUECKUX 3aau
Omnpenensts napajjieIbHOCTh MPSIMBIX C IIOMOILBIO YTJIOB, KOTOpHIE
6.7 oOpa3zyet ¢ HUMH cekymias. OnpeaensTs NapajuiebHOCTh MPSIMBIX C
' MMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOU 10 TOYEK
OPYTOU NpsIMOU
6.8 Pematsb 3a1aun Ha kieT4aroit Oymare




[IpoBOINUTH BHIYMCIICHHS U HAXOJAUTh YUCIOBBIE U OYKBEHHbIE 3HAYEHUS
YTJIOB B TEOMETPUUYECKHUX 3a]1a4aX C UCIOJIb30BAHUEM CYMMBI yTJIOB
6.9 TPEYroJIbHUKOB M1 MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB, 00Pa30BaHHbBIX MPHU
MEPECEUCHUH JIBYX IMapasulesIbHbIX MPSAMBIX ceKylen. Pemarh
PaKTUYECKUE 3a7a4 Ha HAXOKICHHUE YIJIOB

Brnagers noHsATHEM T€OMETPUUECKOTO MECTA TOUEK. Y METhH OIMPEICIIATh
6.10 OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPICHANKYISAP K OTPE3KY Kak
F€OMETPUYECKUE MECTA TOUEK

dopMyIHpOBaTh ONPEACTICHIUS OKPYKHOCTH U KpyTa, XOp/bl U AHAMETpa
6.11 OKPY>KHOCTH, MOJB30BaThCA UX CBOMCTBAMU. Y METh IPUMEHSITh 3TH
CBOWCTBA MPH PEIICHUN 3a]1a4

BrnaaeTs moHsATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH,
yMeTh HaxouTh €€ 11eHTp. [lonbp3oBaThes pakTamMu 0 TOM, 4TO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCs B OJHOM TOUKE, U O
TOM, UTO CEPEINHHBIE NTEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE

Bragets moHsATHEM KacaTeIbHON K OKPYKHOCTH, ITOJIH30BAThCS
6.13 TEOPEMOI O MEPIEHANKYISIPHOCTH KacaTeJIbHOU U pajuyca,
MPOBEAEHHOTO K TOYKE KaCaHMs

ITonp30BaThCs HpOCTeﬁIHHMH IrcOMCTPUICCKHNMHU HCPABCHCTBAMU,

6.14
MOHUMATh UX MPAKTUYECKUIN CMBICIT

6.15 [IpoBOIUTH OCHOBHBIE TEOMETPUYECKUE MIOCTPOCHUS C TOMOIIBIO

' IUPKYJIS U JIMHEHKH

8 KUIIACC
Kopn .
IIpoBepsiemble peAMeTHbIE Pe3yJabTaThl 0CBOEHNSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaresibHO MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs
pe3yJbTara

6 ['eomerpus

6.1

Pacno3HaBaTh OCHOBHBIC BHUbI IIeTBIpéXyTOJIBHI/IKOB, HUX 2JICMCHTHI,




MOJIb30BAThCS UX CBOMCTBAMM IIPpH pCIICHUH I'COMCTPUICCKHX 3aaa4

6.2

6.3

[TpuMeHsITh CBOMCTBA TOYKHM TIEPECEUCHHS METUaH TPEYTOJIbHUKA
(LeHTpa Macc) B peIieHUH 3a/1a4

BrnaaeTts noHsiTieM cpeaHen JIMHUU TPEYTOJIbHUKA U TPANECLUH,
MIPUMEHATH UX CBOWCTBA MPU PEIIEHUH FT€OMETPUUECKUX 3a/1a4.
[Tonw30Barkes Teopemont daneca U TEOPEMOM O ITPONOPLIMOHAIIBHBIX
OTpPE3Kax, MPUMEHATH UX JJISI PEIIEHUS] TPAKTUYECKUX 33/1a4

6.4

6.5

[IpuMeHsTh pU3HAKK 000U TPEYTOIBLHUKOB B PEIICHUH
r€OMETPUYECKUX 3a]1a4

[Tonb3oBatbes Teopemoii [Mudaropa amnst pemieHus: reOMETPUIECKUX U
MpaKTHYECKUX 3a1a4. CTpOUTh MAaTEMAaTHYECKYIO MOJIETIb B
IIPAKTUYECKUX 3a/1a4ax, CAMOCTOSTEIBHO 1€JIaTh YEPTEK U HAXOAUTH
COOTBETCTBYIOIIUE JJIUHBI

6.6

6.7

6.8

Biianers noHATUSAMU CUHYCA, KOCUHYCA U TAHI€HCA OCTPOTo yria
MIPSIMOYTOJIBHOTO TPEYTroJbHUKA. [10J1630BaThCS STUMU MTOHATHIMU IS
peLIeHUs IPAKTUYECKUX 3a1a4

Brraucnars (pa3iudHbIME CIOCOOAMM ) IUIOMIaAb TPEYTOJIbHUKA U
TJIOIIA MHOTOYTOJIBHBIX PUTYD (MOIB3YSCh, TJIe HEOOXO0AMMO,
KalbKYJIITOpOM). [[pUMEHSITh MOTyuYeHHbIE YMEHHS B IPAKTUYECKUX
3ajavax

Bianets NOHATUSAMM BIIMCAHHOTO U LIEHTPAIBHOTO YTJIa, UCIIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX yIilaX, yriax MeX1y XOpAaMH (CeKyIIUMU) U
yIJIe MEXKIY KacaTEIbHON U XOPJAOM IPU PEIICHUH T€OMETPUUECKUX

3a1a4

6.9

6.10

BJ'IaI[eTI) IIOHATHUCM OITMCAHHOI'O ‘{GTBIpéXYFOHBHHKa, IMPUMCHATDH
CBOMCTBA OMMCAHHOTO quBIpéxyFOJ'IBHI/IKa IIpr PCHICHUH 3aJ1a4

[IpuMEHSTh NOTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH
MaTEMaTHYECKUE MOJEIH JJIs 3a7]a4 PEaIbHOM KU3HU U TPOBOIUTH
COOTBETCTBYIOIINE BEIYUCIICHUS C TPUMEHEHUEM MOJ00US 1
TPUTOHOMETPHH (TTOJIB3YSICh, TJIe HEOOXOAUMO, KabKYJISITOPOM)




9 KUIIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3YJbTATHI OCBOCHUSI OCHOBHOM
NpoBepsEeMOro

o0pa3oBaTeIbHOIi MPOrpaMMbl OCHOBHOT0 001IIero 00pa3oBaHusl
pe3yJbTarta

6 ['eomeTpus

3HaTh TPUTOHOMETpUYECKUE (YHKIIUH OCTPHIX YIIIOB, HAXOIUTH C UX
6.1 MTOMOILBIO Pa3JIMYHBIE 3JIEMEHTHI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA
' («pernieHue NpsMOYTOIbHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ moMomibio

KaJ]I)Ky.TISITOPa) JJIMHBI U YTJIbI JJISA HETAaOIUYHBIX 3HAYCHUMN

[Tonp30BaThCs (1)OpMYJ'IaMI/I IMPUBCACHNUA 1 OCHOBHBIM
6.2 TPUTOHOMCTPHYCCKHUM TOXKIACCTBOM JII HAXOXKICHUA COOTHOIIICHUM
MCKAY TPUT'OHOMCTPUUICCKUMHU BCIINYMHAMUA

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JIJIs1 HAXO0KIECHUS
6.3 Pa3IMYHBIX JIIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSATH UX MPU PEIICHUH T€OMETPUYECKHX 3a]1a4

Bnanets noHsTusiMu mpeoOpa3zoBaHus MoA00Hs, COOTBETCTBEHHBIX
areMeHTOB 1moJ00HbIX Guryp. [lonbp3oBaThes cBoWCTBaMH MO100US
6.4 MPOU3BOJIBHBIX (PUTYP, YMETh BHIYUCIISTH IJIMHBI U HAXOJAUTH YTJIBI Y

' noAoOHbIX ¢uryp. [IpuMeHsTh CBOMCTBA TOAOOHUS B TPAKTHUYECKUX
3a/1a4ax. YMeTh NPUBOAUTH IPUMEPHI MOJOOHBIX (PUTYP B OKpY KaroleM

MUpE

6.5 [Tosp30BaTHCS TEOPEMAMU O ITPOU3BEAECHUN OTPE3KOB XOPJ, O
' MIPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOU

[Tonb30BaThCA BEKTOpAMU, TOHUMATh UX TECOMETPUUECKUMN U (PU3NUIECKUI
6.6 CMBICJI, MPUMEHSTh UX B PEIICHUN T€OMETPUUECKUX U (PU3UIECKUX

3ajady. HpI/IMeHSITB CKaAJIAPHOC NPOU3BCACHUEC BEKTOPOB I HAXOKIACHUA
JJIMH U YTJIOB

6.7 [Tonp3oBaThCs MCTOAOM KOOpAHWHAT HA IINIOCKOCTHU, ITIPUMCHATD CI'0 B

PECHICHUH ITCOMCTPHYCCKHUX U IIPAKTUUCCKUX 3aJjaqd

BJ'IaI[eTB IMOHATHUAMU IMPABUIIBHOTO MHOT'OYT'OJIbHUKA, JJIMHBI

6.8

OKPY’KHOCTH, IJIMHBI AYTU OKPY>KHOCTH ¥ PaJIMAHHON MEPBI yIJIa, YMETh
BBIYUCIIATH IUTOIIAAb KPyTa U €ro yacTel. [[puMeHsTh MoinyYeHHbIE




YMCHHA B IIPAKTHYCCKHUX 3aJadax

6.9

6.10

Haxonuth ocu Wi HEHTPbl CHMMETPUU (DUTYP, TIPUMEHSThH ABUKEHUS
MJIOCKOCTH B MPOCTEHIINX CIydasx

[TprMeHsTh MoJydeHHbIE 3HAHUSI Ha IPAKTHKE — CTPOUTH
MaTeMaTHYeCKHe MOJICTH 7S 3a7a4 PeabHOM KU3HU U MPOBOIUTH
COOTBETCTBYIOIIUE BHIYUCIICHUS C IPUMEHEHUEM MT0100US U
TPUTOHOMETPUUYECKUX (DYHKIMHU (TIONB3YSACH, I/1€ HE00X0IUMO,
KaJIbKYJIITOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsieMbIii 3JIEMEHT COACPKAHUSA
6 ['eomeTpust
HauanpHsle nonsaTrs reometpun. Touka, npsmasi, OTPE30K, Jdyd. YToJ. Buasl
6.1 yriioB. BepTukanbable u cMexHbIe yribl. buccekrpuca yrna. JlIomanas,
MHOTrOYyroyibHUK. [lapannenbHOCTh U EPIEHINKYISIPHOCTD HPSIMBIX
6.2 Cummetpuunsblie purypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuu. [Ipumepsr
' CUMMETPHH B OKPYKAIOILIEM MHUPE
6.3 OCHOBHBIE TIOCTPOEHUS € IOMOUIBIO LIUPKYJIS U JIMHENKH. TpeyroIbHUK.
' Bricorta, Mmennana, buccekTpuca, UX CBOWCTBa
6.4 PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TpeyroiabHuKU. HepaBeHCcTBO
' TPEYTrOoJIbHHUKA
6.5 CBoiicTBa U pU3HAKKU paBHOOEAPEHHOT O TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEyroIbHUKOB
6.6 CBOICTBA U NPU3HAKY NapAILIETBHBIX NPAMBIX. CyMMa yrioB TPEYTOJIbHUKA.
' Breminue yribsl TpeyrosbHuKa
[IpssmoyroJibHBIN TpeyroabHUK. CBONCTBO MEIMAHbBI MPSMOYTOJIBHOTO
6.7 TPEyroJIbHUKA, IIPOBENEHHOM K TUNIOTEHY3€. [IpU3Haku paBeHCTBa
' IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTrOIbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reOMeTpHn: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JIJINHE
6.8 JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJIe U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS
6.9 ['eomeTprueckoe MecTo ToYeK. buccekTpuca yriia u cepeInHHbIN
' MIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK
6.10 OKpy)HOCTb U KpYyT, XOpJa U IUamMeTp, UX CBoMCTBa. B3anmHoe

pacIojoKeHue OKPYKHOCTH U npsimMoil. KacatenbHast U cekyiast K




OKPY>KHOCTH

Opr}KHOCTB, BIIMCaHHAA B YT'OJI. BnucanHas 1 onrcaHHast OKPYXKHOCTH

6.11
TPEYTOJIbHUKA
8 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 ['eomeTpus
6.1 UYeteipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyroJIbHUK, pOMO, KBaJpaT, UX MPU3HAKA U CBOMCTBA
6.3 Tpanenus, paBHOOOKast Tpaneius, e€ cBoicTBa U npusHaku. [IpsmoyronbHas

' Tparemnus
6.4 Meton yaBoenus meauansl. LlentpanbHas cummetpust. Teopema Paneca u

' TEOpeEMa O MPOMOPIUOHATIBHBIX OTPE3Kax
6.5 CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp Macc TpeyroiabHuKa
6.6 [Tono6ue TpeyroabHukoB, Kodpduiuent noaodus. [IpuzHaku momgoous

' TpeyroJabHUKOB. [[puMeHeHune nogo0us npu penieHuy NPakTUIECKUX 3a71a4
6.7 dopmyIibl i IIONIAAN TPEYroJIbHUKA, MapajijiesorpaMMa, pomoa u Tparneuu
6.8 CpoiicTBa momaei reomerpuyeckux ¢puryp. OTHOILIEHHE MII0MAaeH

' HO00HBIX (HUTYD
6.9 Bpruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KIIETYATOU

' Oymare
6.10 Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemennn

' MPAKTUICCKUX 3a7a9

CuHycC, KOCUHYC, TAHT€HC OCTPOr0 yTJIa MPsIMOYTOJIbHOTO TPEYTOJIbHUKA.

6.11 OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUrOHOMETpUYECKHE PYHKIIUU

yraoB B 30°, 45° u 60°




Bricannble U IEHTpaIbHBIE YIJIBI, YTOJI MEXKIY KaCaTeIbHOU U XOPAOH. Y TJIbI

6.12
MEXIY XOpJAaMU U CEKYIIMMHU
6.13 Briucannbpie U onMcaHHBIC YETHIPEXYTOJIBHUKH
6.14 B3aumnoe pacnonoxenue aByx okpyxkHocteil. Kacanne okpyxHocteit. OOmue
' KacaTeIbHbIE K IBYM OKPYXHOCTSM
9 KUIIACC

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

6 ['eomeTpus
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE

' TOXJ1€CTBO. DPOPMYJIIbI IPUBEACHUS

Pemenue tpeyroasHuKoB. Teopema KOCUHYCOB U TEOpeMa CUHYCOB. Pemienue
6.2 MIPAaKTUYECKUX 33J1a4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB

6.3 [TpeobpazoBanue nogoOus. [lonoOue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopeMa 0 Npou3BEACHUHN OTPEZKOB XOPJI, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB

' CEKYLINX, TEOpEMa O KBaJipaTe KacaTeIbHOM

BekTop, qymHa (MOIysb) BEKTOPA, COHAIIPABICHHBIE BEKTOPHI, IPOTHUBOTIOIOKHO

6.5 HaIlpaBJIEHHbIE BEKTOPHI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

' orepaluy HaJ BeKTopamu. PasnokeHue BEeKTopa 1o AByM HEKOJUTMHEAPHBIM

BEKTOpam

6.6 Koopannate! Bektopa. CKkalsipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS

' HAXOXKJEHUs JUIMH U YTJIOB

JlexkapToBbI KOOPJIMHATHI HA INIOCKOCTU. Y PaBHEHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJIMHATAX, IEPECEUECHUE OKPYKHOCTEHN U MPSAMBIX. MeTo ] KOOpAUHAT U €ro
MPUMEHEHUE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9

JnuHa okpyxHocTu. ' pagycHasa u paauaHHas Mepa yrijia, BBIYMCICHUE JUIUH TyT




OKPYXKHOCTEN

6.10

6.11

[Tnomane kKpyra, CEKTOpa, CETMEHTa

JIBMKEHUS TIIIOCKOCTH U BHYTPEHHUE CUMMETPHUH QUTYD (dJIEMEHTapHBIC
npeactasienus). [lapannensubiit nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NPEeIMETHBIM pe3yibTaTaM 0CBOCHUS
NPOBEPsAEMOro OCHOBHOM 00pa30BaTe/IbHOM MPOrpPpaMMbI OCHOBHOI'0O 0011Iero
TpeOoBaHMA o0pa3zoBanus Ha ocHoBe PI'OC

YMeHHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOAMHOKECTBO,
oTiepaliy HaJ MHOXXECTBAMH; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, IPUMEHITH UX MPU PEIICHUH 33/1a4;
YMEHHE HUCI0JIb30BaTh Irpaduueckoe npeacTaBIeHUE MHOXKECTB JIJIs
OIIMCAaHHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IIPU PELLICHUU 3a1a4 U3
JIPYrUX y4eOHbBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: OIIPEACIICHUE, AKCHOMA, TEOPEMA,
JIOKa3aTeIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUN

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YHUCIIO, IIPOCTOE U
COCTaBHOE YUCJIO, IEIUMOCTb HaTYpaIbHbIX YHACEIL, IPU3HAKH
JEJIMMOCTH, LIEJI0€ YNCII0, MOIYJIb Yhciia, OOBIKHOBEHHAs! APOOb U
JecsTUYHas ApoOb, CTaHIAPTHBIA BT YMCIIA, PALMOHAIBHOE YHCIIO,
MPPALMOHATIBHOE YKCI0, apU(METUYECKUN KBAJPATHBINA KOPEHb; YMEHHE
BBITIOJIHATH IEUCTBUS C YUCIAMH, CPABHUBATH U YIIOPSAJOYNBATh YUCJIA,
MIPEACTABIATh YHCIIA HA KOOPAUHATHOW MPSMOW, OKPYTJIATh YHCIIA;
YMEHHE JI€NIaTh PUKUIKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUN

YMeHue oneprupoBaTh MOHATUSIMHU: CTETICHD C IIEJIbIM IMOKa3aTeIeM,
apupMeTHYECKUN KBaJAPAaTHBINA KOPEHb, MHOTOUJIEH, aJireOpanyeckast
IpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTeNeHu O0IbIie
CIMHMIIBI, YMEHHUE BBITIOJHATH PacdEThI 10 opMyIiam, Mpeodpa3oBaHMs
IEJBIX, TPOOHO-PANMOHATIEHBIX BRIPAKCHHUH M BRIPAKCHUH C KOPHSIMH,
Pa3oKeHNEe MHOTOYJICHA HA MHOKUATEIH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBAJPAaTOB U KBAApaTa CYMMBI U
pasHOCTH

5 YMeHue onepupoBaTh NOHSATUSIMU: YUCIIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM IEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C




NEPEMEHHOI; yMEHUE peniaTh JUHEIHbIE U KBAJPaTHbIE YPaBHEHNUS,
JIPpOOHO-pallMOHAJIbHBIE YPABHEHUS C OJJTHOM IEPEMEHHOM, CUCTEMBI JIBYX
JVMHEWHBIX YPaBHEHUH, JINHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U IPOOHO-PALIMOHATIbHBIE HEPABEHCTBA C OJJHOM
MIEPEMEHHOI, B TOM YHCJIE [IPU PEIICHUH 3a/1a4 U3 JPYTUX MNPEAMETOB U
MPaKTUYECKHX 3aJ1a4; YMEHHUE HCIOJIb30BATh KOOPAHHATHYIO MPSAMYIO U
KOOPAMHATHYIO TNIOCKOCTh JIJIs1 U300pakeHUs PELLICHUI ypaBHEHUIH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSAMU: PYHKIMS, TpaduK GYyHKIUU, HYITU
(YHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, IPOMEXKYTKH BO3PACTaHUS,
yObIBaHUs1, HAMOOJIbIIIEE U HAUMEHbBIIIee 3HaUeHUs! QYHKIIUH; YMEHHUE
OTNEPUPOBATH MOHATUSAMU: MIPsIMAasi MPOTMOPIIHMOHATBHOCTD, TUHEIHAS
(byHKUHMS, KBaApaTuyHas QyHKIMs, 00paTHAs MPONOPLUHUOHAIBHOCTb,
napabosna, runep0oia; yMeHue CTpouTh rpaduku PyHKIUH,
UCIOJIb30BaTh TpauKy I ONPEEIICHUS CBOMCTB MPOLIECCOB U
3aBUCUMOCTEH, sl peIIeHUs 3a]1a4 U3 IPYTUX y4eOHBIX NPEIMETOB U
peanbHOM JKU3HU; YMEHHUE BhIpaXkaTh (YOpMyJIaMU 3aBUCUMOCTH MEKIY
BEITUYMHAMU

YMeHue onepupoBaTh NOHATUIMHU: TOCIEA0BATEIBHOCTb,
apudMeTHIeCcKasi 1 reOMeTprUUYecKasi MPOTPEeCcCUr; YMEHUE UCTIOIb30BaTh
CBOMCTBA MOCJIEIOBATEIBHOCTEH, (DOPMYJIIBI CYMMBI U OOIIETO YWiIeHA MPU

pElIeHUH 33724, B TOM YHCIIe 33/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U
pEAbHOM KU3HU

YMeHue pemarh 3aa4u pa3HbIX TUINOB (B TOM YKCIIE HA MPOLEHTHI, 10JIU
Y 4acTH, IBUXKEHUE, pabOTy, IEHY TOBAPOB U CTOMMOCTb MOKYIOK U
YCIIyT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH yHPABJICHUS IMYHBIMU U CEMEMHBIMU
(uHaHCAMM); YMEHHE COCTABIISATh BbIPAXKECHMUsI, YpaBHEHUS, HEPABEHCTBA
Y CHCTEMBI I10 YCJIIOBUIO 3a7a4M, UCCIIEN0BATH IIOJIy4YEHHOE PEIICHUE U
OLICHUBATh MPABAONOAO00OHOCTh MOJYUYEHHBIX PE3YyIbTaTOB

YMeHue onepupoBath NOHATUSAMU: PUTYypa, TOUKA, OTPE3OK, MpsiMas,
7y, JIOMaHas, yroji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, pABHOOEPEHHBIN 1
PABHOCTOPOHHUI TPEYTOJIBHUKH, IPSIMOYTOJIbHBINA TPEYTOJIbHUK,
MeauaHa, OUCCEKTPUCA U BHICOTA TPEYTOIbHUKA, YETHIPEXYTOJIbHUK,
napasuieJIiorpaMm, poMO, MPSIMOYTOJIbHUK, KBapaT, Tparenus;
OKPY’KHOCTB, KPYT, KacaTeabHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
durypamu; ymeHue pemarh 3aJauu, B TOM YUCJIE U3 TOBCETHEBHOMN
YKW3HU, HA HAXO0XKJICHUE TEOMETPUUECKUX BEJIMYUH C IPUMEHEHUEM




M3Y4YEHHBIX CBOMCTB GUryp U (HakToB

10

11

12

13

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (DUTYp, paBEHCTBO
TPEYTOJIbHUKOB; NAapAJIEIbHOCTh U MEPIEHANKYIIIPHOCTD IPSIMBIX, YTOJI
MEXy NPSMBIMU, IEPIICHIUKYJIISP, HAKJIOHHAS, POEKLUA, T0A001e
buryp, mogoOHbIE TPEYTOIBHUKH, CHMMETPUS OTHOCUTEIBHO TOUYKHU U
psIMOi; YMEHHE pacliO3HAaBATh PAaBEHCTBO, CHMMETPHIO U TOA00HME
buryp, napamienbHOCTh U NEPHEHAUKYISIPHOCTh NPSIMBIX B
OKPYXaIOILEM MUPE

YMeHue onepupoBaTh NOHATUSAMU: JUTMHA, PACCTOSIHUE, YTO (BEIMYMHA
yrJla, CHHYC U KOCUHYC YyIJjla TPEeYyrojibHUKa), IJIOIIa/b; YMEHUE
OIICHHBATh Pa3MEpPhI MIPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHE NPUMEHATH POPMYJIbI IEPUMETPA U TIOIIAIA MHOTOYTOJIbHUKOB,
JUTMHBI OKPYKHOCTH U ILIOIIAAN Kpyra, 00beMa MPsSMOYTOJIbHOTO
rapajuiesenuIe1a; yMEHUE MPUMEHSTh PU3HAKN PABCHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUrOHOMETPUUECKHUE COOTHOIICHUS JJIsI BRBIYMCIICHUS JJIVH,
PACCTOAHUMN, TUIOIIAJCH

YMeHune n300paxkarhb miaockue GUrypel 1 UX KOMOMHAIUH,
MIPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CUMBOJIbHOMY OITMCAHUIO

YMeHune onepupoBaTh NOHATUAMHU: IPSAMOYTOJIbHASI CUCTEMA KOOPAUHAT;
KOOPJIMHATHI TOUYKH, BEKTOP, CYMMa BEKTOPOB, MPOU3BEACHNE BEKTOpA HA
YHUCJI0, CKAISIPHOE MPOU3BEICHUE BEKTOPOB; YMEHHE UCIIOJIb30BATh
BEKTOPHI MU KOOPJAUHATHI JJIsI TPEACTABJICHUS JAHHBIX U PELICHUS 33a/1a4, B
TOM YHCJIE U3 IPYTUX YYCOHBIX MPEIMETOB U PEATTbHOMN KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOUKOBBIC U KPYTOBBIE
JarpaMMBbl, TaOJIHIIBI, CpeHee apudMEeTHIECKOoe, MeIaHa,
HauOOJIbIIIEe M HAMMEHBIIIEe 3HAYSHUS, pa3MaxX YMCIOBOTO HA0O0Pa;
yYMEHHUE U3BJICKaTh, HHTEPIIPETUPOBATH U MPEOOPA30BHIBATH
nH(OpPMAITUIO, TIPEICTABIICHHYIO B Ta0IMIIAX U HA JUArpaMMax,
OTpaXkaroIIyr CBONCTBA U XapaKTEPUCTHUKH PEaIbHBIX MPOIIECCOB U
SBJICHH; YMEHHE PACIIO3HABATh U3MEHUYMBBIC BEJIMUMHBI B OKPYKAIOIIEM
MUpE
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YMeHue onepupoBaTh MOHATUSMU: CIIy4YalHbIN ONBIT (CITydalHbIHI
AKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (IIEMEHTAPHbBIN UCXO/)




CJIy4aitHOro OIbITa, Cy4yaiiHOe COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHE
HAXOJUTh BEPOSITHOCTU CIy4YalHbBIX COOBITUN B ONBITAX C
PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHHUE peliaTh
3aJ]a4d METOJIOM OPraHW30BaHHOTO Mepedopa U ¢ UCTIOIH30BAaHUEM
MpaBuja YMHOXEHUS; YMEHUE OLICHUBATh BEPOSITHOCTU PEAIBHBIX
COOBITHI U SIBJICHUI, IOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN B OKPY’KAIOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C MIOHSITHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX
YHCEJI U €r0 POJIBIO B MACCOBBIX SIBJICHUSAX

YMenue BHIOUpATh MOIXOIAIINA U3YICHHBIA METOJ IJIs1 PEIICHUS
3a/1a4d, IPUBOJINUTH PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB MATEMATHUKH B
16 HCKYCCTBE, OIIMCHIBATH OTJEIbHBIE BBIIAIOIIMNECS PE3YIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MAaTEMATUKH KaK HAYKH, IPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OT€YECTBEHHOU U
BCEMUPHOU UCTOPUH




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI' ITO

MATEMATHKE

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUSA
1 Yucna v BBIYUCIIEHUS
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1eIMMOoCTr HEIbIX YNACEeI
192 OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH, TIPOIEHTHI, 0ECKOHEYHBIC TEPUOTUICCKHEC
' apobu
1.3 PanrionaneHbie uncna. ApudmeTudeckue onepanuy ¢ palioHAIbHBIMA YUCIAMHU
14 JleficTBUTENBHBIC Uncia. ApuMeTHUecKre oneparuu ¢ AeMCTBUTEIbHBIMU
' YHCITaMU
15 [TpubamKEHHBIEC BEIYUCIICHUS, TPABUIIA OKPYTJICHUS, TPUKUJIKA U OIICHKA
' pe3ysbTaTa BHIYUCICHUM
2 Anrebpanyeckue BbIpaKeHUS
2.1 BykBeHHbIE BbIpaxeHus (BbIPAKEHUS C IEPEMEHHBIMHU )
59 Crenenb ¢ uenbiM nokazareneM. CTeneHb ¢ palliOHAIbHBIM [10KA3aTEIEM.
' CBoiicTBa cTeneHn
2.3 MHorouneHbl
2.4 AnreOpaundeckas JpoOb
95 ApudmMernueckuii KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBus ¢ apuMeTHueCKUMU
' KOPHSIMU HaTypaJibHOW CTETICHU
3 VYpaBHeHUS U HEPABEHCTBA
31 [enbie u ApoOHO-parMoHaNTbHBIC YpaBHEHUS. CUCTEMBI U COBOKYITHOCTH
' ypaBHEHHI
3. [{enwie u qpoOHO-paImoHabHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemienne TEKCTOBBIX 3a1a4
4 YucnoBsie MOCIEI0BATEIbHOCTH




4.1

ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/1aHUS ITOCJIEN0BATEILHOCTEH

Apudmernueckas 1 reomeTpuueckas nporpeccun. opmyna CI0KHBIX

4.2
MPOLICHTOB
5 DOyHKIUU
Oynkuus, cnocoos 3aganus pynkuuu. ['paduk pynkiuu. O0aacTb onpeaeneHus
U MHOKeCTBO 3HaueHui pynkiuu. Hynu dyakuun. [IpomexyTku
5.1. 3HAKOINOCTOAHCTBA. [[poMeXyTKM MOHOTOHHOCTH (PYHKIIMHU. MakCUMyMBbl U
MUHUMYMBI QyHKIIMU. Hanbomnbliiee 1 HauMeHblee 3HaueHre (GyHKIUU Ha
MPOMEKYTKE
6 Koopaunats! Ha npsMO U TUIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GUrypsl 1 X CBONCTBA
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