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IHHosscHauTeapbHAA 3aIIMCKA

Paboyas mporpamma yueOHOTO Kypca «I'eomeTpus» Ha ypoBEHb OCHOBHOTO OOIIETO
oOpa3zoBanus s oOydarommxcst 7—9-x kimaccoB MAOY «llepeaoBckast COLL»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

@enepanpHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit

denepanun»;

e mnpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBep)aeHun
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuM (eneparbHON
00pa3zoBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs,

o mpukaza Munnpocermenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH IT0 OCHOBHBIM
o011eo0pa3oBaTeabHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CPEeIHEro 00IIero 0Opa3oBaHUs Y,

o CII 2.4.2.4283-26 «CaHnUTapHO-3ITNIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHU3aIHSIM
BOCIIUTAHHS M O0yUEHUS, OTIBIXA U O3J0POBJICHUS JIETEH M MOJIOICKN»,
YTBEPKJICHHBIX TOCTAHOBIICHHEM TJIaBHOTO caHuTapHOoro Bpada ot 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBAaHMS K 00ECIICUEHHUTO
0e3omacHOCTH U (M) OE3BPEAHOCTH TS YeaoBeKa (PaKTOPOB CpeIbl OOUTAHUSY,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e KOHIICMIIMU Pa3BUTHUSI MAaTEMATHUECKOTO 00pa30BaHMUsl, yTBEPKIECHHOMN
pacniopspkenuem [IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e KOMIUIEKCHBIM IUIAHOM MEPOTMPUATHH MO MOBBIIICHUIO KAYeCTBA MATEMaTHYECKOTO

1 €CTEeCTBEHHO-Hay4yHOT0 00pazoBanus Ha nepuo a0 2030 roxa.

PaGouas mporpamMmmMa opueHTHpOBaHA Ha LIE€JeBbIe IPUOPUTETHI, CPOpPMYIHpOBaHHBIC B
(dbenepanbHOl pabouel mporpaMme BOCIIUTaHUS U B paboueii mporpamme Bocnutanus [[bOY
«Cpennsis mkoma No 1».

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/IeJIOB IIKOJILHOM MaTeMAaTUKU, UIMEIOLIUHA CBOEH
LeJIbI0 00eCIeUnTh U3yuYeHHe CBOMCTB U Pa3MepoB (UIyp, X OTHOLIEHUH U B3aUMHOE
pacIioyo’KeHue, ONMPaeTcsl Ha JJOIMUECKY0, J0Ka3aTeNIbHYI0 JUHUIO. L[eHHOCTD n3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHuUs 3aKIF0YAETCsS B TOM, UYTO
oOyyJaromuiicst yauTcsi IPOBOJUTH JOKA3aTEJIbHBIE PACCYXKIECHUS, CTPOUTH JIOTHUECKUE
YMO3aKJIFOUEHHUs, JOKa3bIBaTh UCTUHHBIE YTBEP)KICHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’)KHBIM, TIPOBOJUTH PACCYXKAECHUS «OT IPOTUBHOTO», OTJINYATh CBOMCTBA OT IPU3HAKOB,
¢bopmMynupoBaTh 0OpaTHbIE YTBEPKACHUS.

I_IeJ'ILIO HU3YUCHUSA T'COMCTPUH SABJISACTCA UCIIOJIB30BAHUC €€ KaAK MHCTPYMCHTA IIPpU PCHICHUN
KaK MaTCMaTUUCCKUX, TaK U IIPAKTUYICCKUX 3a/la4, BCTPCUAOIIUXCS B peaanofI JKHU3HU.
O6yanOHlHﬁCﬂ JAOJIKCH HAYYUTHCA ONPEACIUTD TCOMCTPUUCCKYIO (I)I/II‘ypy, OIMHUCaTh CJIOBaMH
YCPTEIK UIIU PUCYHOK, HaWTH ILUIOMIAb 3€MEILHOTO Y4acCTKa, paCCUUTATh HCO6XOIlI/IMy10
JUIMHY OIITOBOJIOKOHHOTO KaOeIst uiu Tpe6yeMLIe pa3MEpELI rapaxa aJis aBTOMOOMIIS. HpI/I
PCHICHUHU 3a1a4 MMPAKTUYCCKOT'O XapaKTepa 06yqa10Lu1/1171c51 YUYUTCA CTPOUTH MATCMATUYCCKUC



MO/IENIH PeaIbHbIX KU3HEHHBIX CUTYallUH, IPOBOJAUTH BBIUNCIICHUS U OLICHUBATh
IIOJIY4EHHBIN pe3yibTarT.

BaxxHo nouepKkuBatTh CBSI3M F'€OMETPUM C IPYTUMH Yy4€OHBIMHU MIPEAMETaMU, MOTUBUPOBATh
HCII0JIb30BATh ONPE/EIICHUS TEOMETPUUECKUX (PUTYp U OHATUH, JEMOHCTPHUPOBATh
MIPUMEHEHHE MOJTYYEHHBIX YMEHH B (PU3MKE U TEXHUKE. DTHU CBSI3U Hanbosee SIPKO BUIAHBI B
TeMax «Bektope», «TpuroHomerpuyeckre COOTHOMECHU», «MeTol KOOpAUHAT» U
«Teopema [Tudaropay.

VYuebHsli Kype «I eoMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC Pa3/IeIbl CONCPIKAHMS
«['eomerpuueckue Gurypsl u ux cBOUcTBay, «M3MepeHne reoMeTpuueCKUX BEITUUUHY,
«/lexapToBBI KOOPAMHATHI HA INIOCKOCTHY, «BeKTOPBI», «/IBUKEHHUS TUNIOCKOCTIY,
«IIpeobpazoBanust MO00US.

Ha m3ydenune yueOHOTO Kypca «I'eomerpusi» orBoautcst 204 gaca: B 7-M Kiacce — 68 yacos
(2 gaca B Hepenio), B 8-M kitacce — 68 yaco (2 yaca B Hezeno), B 9-M kiacce — 68 yacos (2
qaca B HEJICITIO).

21.]'[5{ peanmaum/l HpOFpaMMBI I/ICHO.]'H)3YIOTC$[ yqe6Hm<H, }IOHyH_IeHHI)Ie K UCITOJIB30BAHUTIO
MIPU peasi3aIlii UMEIOIINUX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTPaMM
HavyaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHus OpraHU3alrsIMH,
OCYILECTBIISIONTUMHU 00pa30BaTEIbHYIO JISATSIBHOCTD, IPUKa30M MUHITPOCBEIIICHHUS OT
22.06.2026 Ne 436:

e Maremaruka. ['eomerpus: 7-9-¢ kiaccel: 0a30BbIl YPOBEHb: YUeOHHK; 14-¢
u3nanue, nepepadborannoe / Aranacsu JI.C., byry3zos B.®., Kagomues C.b. u
npyrue, AkimonepHoe oomectBo «M3marensctBo "lIpocBemnienue’;

o <, >

DneKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, AOIYIICHHBIE K UCTIOJb30BAaHUIO MPU PeasIi3aIluu
HMMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX MPOTPaMM HadaIbHOTO
00111eT0, OCHOBHOTO 00IIEro, CpeaHero ooIero oopa3oBaHus IPUKa30M MHUHIIPOCBEIEHUS
ot 23.07.2025 Ne 551

e DOP: «I'eometpus, 7 kiace» OO0 «AKnacey,

o Maremaruka. ['eomerpus. MaTepakTuBHblie 3ananus. 7 kiacc OO0 «CkaeHry;,

e Maremaruka. ['eomerpus. 7 kinace. [{ludposas padouas terpaap AO «M3m1arenbcTBo
"[IpocBemenue''»;

e T'eomerpus 7 knacc (6a3oBbiit yposerb) OO0 «MobOuIbHOE DIEKTPOHHOE
OO6pazoBaHuey;,

o <. >

Coaepxxkanue yueOHOro Kypca

/-M KJ1acce



HavansHnele nouatus reomerpun. Touka, mpsmasi, OTPE30K, JIiyd. YToJ. Bunsl yrios.
Beprukanbnbie 1 cMexxHbIE yIuibl. buccekrpuca yria. JIoMaHnas, MHOrOYTrOJIbHUK.
[TapamienpHOCTD ¥ NEPIEHAUKYISIPHOCTD MPSAMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [Ipumepsl cuMmMeTpun B
OKPYXKAIOILEM MHUDE.

OcHOBHBIE IOCTPOEHUS € TIOMOILBIO LIUPKYJIS U JIUHEWKU. TpeyroiabHuK. BeicoTa, Menuana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyroyibHUKHU. HepaBeHCTBO TpeyroiabHHUKa.

CpoiicTBa U NMPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa U MPU3HAKK MapayieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHuKa. BHenHue yris
TPEYroJbHUKA.

[IpssMOyroabpHBIN TpeyroabHUK. CBOMCTBO MEAMAHBI IPAMOYIOJIBHOIO TPEYrOJIbHUKA,
MIPOBEJCHHON K TMNOTeHY3¢e. [Ipu3Haky paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJIBHUKOB.
[TpsiMOyTroNBHBII TpeyrobHUK ¢ yriaom B 30°.

HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJibLIeM yriie U OoJblieii CTOpoHe TpeyroyibHuKa. [lepneHukynsp u HaKIoOHHas.

I'eoMmeTpuueckoe MecTo Touek. buccekTpurica yriia u cepeIMHHBIN NEPIEHIUKYISP K OTPE3KY
KaK reOMeTpUYeCcKre MeCcTa TOUEK.

OKpyXHOCTb U KpPYT, XOpJla U TMaMeTp, UX CBOMCTBA. B3anuMHOe pacnosioskeHue OKpyKHOCTH

u npsimoit. KacarenbHast u cexymias K okpyxHOcTU. OKpY>KHOCTb, BIIMCAHHASI B YTOJ.
Brnincannas u onucanHasi OKpY>KHOCTH TPEYrOJIbHUKA.

8-1 KJ1ace

Yersipexyronpuuku. [lapamnenorpamm, ero npu3Haku U cBoiicTBa. YacTHbIe Ciiydau
napauiesorpaMMoB (IPsAMOYTOJILHUK, POMO, KBaIpaT), MX MPHU3HAKU U CBOMCTBA. Tpamnerus,
paBHOOOKas Tparmeuus, ee CBoicTBa U npu3Haku. [IpsMoyronpHas Tpamnenus.

Meton YABOCHUA MCIUAHBI. L[eHTpaJ'IBHafI CUMMCTPHA. TeopeMa daneca u TCOpPEMA O
MMPONMOPHUOHAIIBHBIX OTPE3KaX.

Cpe,Z[HI/Ie JIMHUU TPCYTOJIbHHUKA U TPpallCIHHU. ]_[eHTp MacC TpCYroJbHUKA.

[Topo6ue TpeyroabHUKOB, K03 duirent nogoodus. [IpuzHaku mogooust TPEYroJIbHUKOB.
[Ipumenenne moA0OHs MPU PEUICHUH MPAKTUYECKUX 33/1a4.

CaoiicTa utomazaei reomerpruueckux puryp. @opMyinsl 1is IOMAIN TPEYTroJIbHHUKA,
napasuienorpaMma, pom6a u tpanenui. OTHOIIEHUE IJIoaiei Mo00HbBIX GUryp.



Brruncnenue miomaaeil TpeyrojJbHUKOB 1 MHOIOYTOJIbHUKOB Ha KJIeT4aTol Oymare.
Teopema ITudaropa. [Ipumenenue Teopemsl [Iudaropa npu pemieHnn NpPakTUIECKUX 3a1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIila MIPSIMOYTOJIbHOTO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue Gpynkiuu yriaos B 30°, 45° u 60°.

BrucanHnble ¥ IEHTpaJIbHBIE YIUIBI, YIOJI MEKy KaCaTeIbHOM U XOPIOH. YTJIbl MEKY
XOpJaMH U CEeKyIlMMU. BrivicaHHbIe ¥ OIIMCaHHBIE YETHIPEXYrOJIbHUKU. B3anMuoe

pacrosio’keHue nByx okpyxkHocre. Kacanue okpyxxHocrteit. OOmiue kacareabHbIe K IBYM
OKPY)XKHOCTSIM.

O-1 kJ1ace

Cunyc, kocunyc, TaureHce yriioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOXKIESCTRO.
@OopMyIIbl IPUBEICHNUS.

Pemrenne tpeyronbHukoB. TeopeMa KOCHHYCOB U TEOpPEMA CUHYCOB. PeleHne npakTHyecKkux
3a/1a4 C UCHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nompoous. [lomob6ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BEACHUHN OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeopeMa 0 KBaJipaTe KacaTeIbHOH.

Bexrop, muHa (MOIyib) BEKTOPa, COHANPABICHHbBIC BEKTOPHI, TPOTHBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALIUU HaJl
BekTOpamiu. PasnoskeHue BeKTopa 1o JAByM HEKOJIMHEapHbIM BekTopam. KoopauHaTsl

BCKTOpA. CKa.]'IprHOC IMPOU3BCACHUEC BEKTOPOB, IPUMCHCHUE JIS1 HAXOXKACHUA JJIWH U YIJIOB.

HeKapTOBBI KOOpAUHATBI Ha ITIJIOCKOCTH. YPaBHeHI/IH HpHMOﬁ H OKPY)XHOCTHU B KOOPpAWHATAX,
IEPECCUCHUC OK]Z)Y)KHOCTCI‘/II H IPAMBIX. MCTO,Z[ KOOpAWHAT U €TI0 IIPUMEHECHUC.

HpaBI/IJ'IBHbIe MHOT'OYT'OJIbHUKH. I[J'II/IHa OKPYKHOCTH. FpanyCHaﬂ " paJuaHHasg MEpa yria,
BBIYUCIICHUC JIMH OYyT OKpY)KHOCTCI‘/‘I. IImomann Kpyra, CEKTopa, CCrMeHTa.

JIBHIKCHUS TJIOCKOCTH U BHYTPEHHHE CUMMETPUH GHUTyp (3JIeMEHTApHBIC MTPECTABICHHS).
ITapannensHsiil iepeHoc. [1oBopoT.

IlnanupyemMble pe3yJabTaThbl 0CBOECHHUS
MPOrpaMMblI

JIMYHOCTHBIE Pe3yJIbTAThI



JInyHOCTHBIE Pe3yabTaThl OCBOEHUS IPOTpaMMBbl yueOHOTro Kypca «l'eomeTpus»
XapaKTEepU3yIOTCSL:

1) naTpuoTHYECKOE BOCIIUTAHUE:

MPOSBJICHUEM HHTEPECA K MPOUUIOMY U HACTOSLIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHUKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATUYECKON
IIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHXKCHHUH B APYTUX HAyKaxX W MPUKIAIHBIX cepax;

2) IPa:;KIaHCKOE U TYXOBHO-HPABCTBCHHOC BOCIIUTAHME!:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00s13aHHOCTEN TpakJaHNHA U peain3aliy ero mnpas,
MIPE/ICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHMSI PA3JIUUYHBIX CTPYKTYP,
SIBJICHUH, MTPOLIEAYp TPAXKIAHCKOTO 00IecTBa (Harpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM J0CTHKEHUN
HayKH{, OCO3HAaHNEM Ba)KHOCTH MOPAJIBHO-ITUYECKUX IPUHIIMIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTUBHOE yJacTHE B PEIICHUH MPAKTHYECCKUX 33729 MaTEMaTHIECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMAaTHYECKOTO 00pa30BaHMs HAa TMPOTSKEHUN
BCEH JKHM3HU IS YCTICITHOW Mpo(heCcCHOHATBHOM IEATEILHOCTH M Pa3BUTHEM HEOOXOJMMBIX
YMEHH, 0CO3HAHHBIM BEIOOPOM U MOCTPOECHUEM HHIUBUIYATbHOU TPACKTOPUU 00pa30BaHUS
Y ’KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTETHYECKOMY BOCIPHUSITHIO MAaTEMAaTUUECKHUX
00BEKTOB, 3aj1a4, PEIICHUH, paCCY)KICHUM, YMEHUIO BUACTh MaTEMaTHUCCKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSI:

OpUEHTAIINEH B IeATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX MpEeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOAbI U 00IIeCTBa, TOHUMAaHUEM
MaTeMaTH4eCKON HAayKH Kak cepbl 4eJI0BEUeCKO AeaTeIbHOCTH, 3TAMlOB €€ Pa3BUTHS U
3HAYUMOCTH ISl PA3BUTHUS LIUBUJIM3AIMH, OBJIAICHUEM S3bIKOM MAaTEMAaTUKH U
MaTeMaTH4eCKON KyJIbTypOil Kak CpeICTBOM MO3HAHMS MHUPA, OBJIaICHUEM MPOCTEHIINMU
HaBbIKaMU UCCIIEJIOBATENLCKON AEITEIbHOCTH,;

6) pusnueckoe BocnuTanue, GopMupoBaHue KYJIbTYPHI 310POBbSI U IMOIMOHAILHOTO
OJs1aronosy4ust:

TOTOBHOCTBIO IPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3JJ0POBbsI, BEICHUS
30pOBOTO 00pa3za )u3HH (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U
OT/bIXa, PEryisapHas pu3ndecKas akTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedeKkcu,
MPU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TaKOTO ke MpaBa APYroro 4eJoBeKa,

7) IKOJIOrHYecKOe BOCIIUTAHHE:



OpHUEHTAIMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUHN IS pelIeHus 3a/1a4 B 001acTi
COXPaHHOCTH OKPYKAIOLIEH Cpeabl, IIIaHUPOBAHMS TIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX
IIOCJIEICTBUH JIJIs1 OKPYXKAIOLIEH cpesibl, 0CO3HAHUEM IJI00aIbHOIO Xapakrepa
9KOJIOTUYECKUX MPOOJIEM U MyTeH WX pelIeHus;

8) aJjanTtanus K UISMCHAIOIIHUMCA YCJIOBUAM conMaJIbHON 1 leHpO}IHOﬁ Cpeabl.

FOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSAX HEONPEIECITCHHOCTH, OBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JICSITEILHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y
JOpYTUX JIt0JIeH, TpUoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITIETECHIIMY U3 OTBITA IPYTHX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4ucie GOpPMYIUpOBaTh UJIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE PaHEE€ HEM3BECTHBIX, 0CO3HABAThH
NePUIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE pEeIIeHUs U AeHCTBHU,
(dbopMynupoBaTh U OLIEHUBATh PUCKU U TIOCIIEACTBUSA, (GOPMUPOBATDH OTIBIT.

MeranpeaMeTHbIE Pe3yJabTaThl

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS
Bba3oBrble Jornyeckue 1eMCTBUS

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKIX
00BEKTOB, MOHATUH, OTHOLICHUI MEeXIY NOHATUAMHU, (POPMYIUPOBATH
ompeseNieHusl NOHATUH, YyCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KJacCcU(UKALINY,
OCHOBaHUS U1 000011IeHUsI U CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIN3a,;

e BOCHpPUHUMATH, POPMYIHPOBATH U MPe0oOPa30BBIBATH CYKICHHUS. YTBEPAUTEIbHBIC
Y OTpULATeNIbHbIC, MHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

e BBISABJISITH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS B
(akTax, TaHHBIX, HAOIMIOJACHUAX U YTBEPXKICHUX, IPeIaraTh KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEYUHIA;

e JleaTh BBIBOJIbI C UCTIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U MHyKTUBHBIX
YMO3aKTIOUYEeHUH, yMO3AKIIFOUEHUH 110 aHAIOTHH;

e pa3bupaTh JOKA3aTEeIbCTBA MATCMATHUCCKUX YTBEPXKACHHM (MIPSIMBIE U OT
MPOTHUBHOI'O), IPOBOANUTH CAMOCTOSTEILHO HECTIOXKHBIC J0Ka3aTeIbCTBA
MaTeMaTH4eCcKuX (akTOB, BEICTpAUBATh apryMEHTAIINIO, TIPUBOJAUTH IPUMEPHI U
KOHTPIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKIACHHUS,

e BBIOMpATH CHOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BApUAHTOB
pelieHus, BEIOUpaTh HarboJliee MOIXO SN ¢ YIETOM CaMOCTOSITEIHHO
BBIJICICHHBIX KPUTEPHEB).

Ba3oBnble ucciaenoBarebCcKHe AeiiCTBUA.

e HCIIOJb30BaTh BOIIPOCHI KAK UCCIIEI0BATENBCKUM HHCTPYMEHT MO3HAHMS,
(dopMynupoBaTh BONPOCH], (PUKCUPYIOLIUE IPOTUBOPEUHE, PodIIeMy,



CaMOCTOSITEIIbHO YCTAaHABIMBATh HCKOMOE U IJaHHOE, (POPMUPOBATH THUIIOTESY,
apryMEeHTHPOBATh CBOIO MO3ULMIO, MHEHHUE;

e TIPOBOJUTH IO CAMOCTOSTEIBHO COCTABIEHHOMY IIJIAHY HECJIOKHBIM SKCIIEPUMEHT,
HeOO0JIBIIIOE MCCIIeIOBAaHNE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHIECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MKy COOOI;

e CaMOCTOSTEIBLHO (POPMYITHPOBATE OOOOIICHHS W BEIBOJIBI 110 PE3YyJIbTaTaM
IIPOBEJIEHHOTO HAOIIIO/IEHUS, UCCIIEJOBAHMSI, OLIECHUBATh I0CTOBEPHOCTh
[IOJIyYE€HHBIX PE3y/IbTaTOB, BHIBOIOB U 0000IIEHUH;

e POTHO3MPOBATH BO3MOXHOE PA3BUTHUE MPOILIECCA, a TAKIKE BbIABUTaTh
MPEIOJI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Padora c undopmanueii:

e BBISBJISITH HEJOCTATOYHOCTh U N30BITOYHOCTh MH(POPMAIIUH, JAHHBIX,
HEO0OXOIMMBIX JJIsl pelleHus 3aj1auu,;

e BBIOMpaTh, aHANU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATD
nH(}OPMAaLINIO pa3TUYHBIX BUJIOB U (OPM MpeACTaBICHUS;

e BBIOMpaTh POpMY IpEACTaBICHUS HHPOPMALIMK U WILTIOCTPUPOBATH pelIaeMble
3a/lauM CXeMaMH, JuarpaMMaMu, HHOM TpaduKoil 1 X KOMOWHAIUSAMU;

e OIICHMBATh HAJEKHOCTh NH(OPMALINU [TO KPUTEPHSIM, MTPEITI0KEHHBIM YUUTEIEM
WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIe yUeOHbIe el cCTBUS
Oo0umenue:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBHUSIMHU U
LETSIMUA OOIICHHMSI, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOUKY 3PCHHS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOAY PEIICHUS 3a]1a4H 1
MOJTYYCHHBIM pe3yjIbTaTaM;

e B X0JI¢ 00CYXICHHS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOM TEMBI,
poOJIeMBI, pelaeMoi 3aJ1a4u, BBICKA3bIBaTh MJICH, HAllCJICHHBIC Ha MIOUCK
peIIeHus, COTIOCTABIIATh CBOM CY)KJICHHS C CYKACHUSMHU JIPYTUX YYACTHHUKOB
nuanora, oOHapy)KHMBaTh Pa3IMYKMe M CXOJICTBO MMO3UIIMH, B KOPPEKTHOU hopme
(dhopMynupoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TPEICTABIATH PE3YAbTATHI PELICHUS 3a/Ia4l, SKCIIEPUMEHTA, UCCIEA0BaHMUS,
MIPOEKTAa, CAMOCTOSITENILHO BBIOUPATh (POPMAT BBHICTYIUICHHUS C YUYETOM 3a/1a4
MIpe3eHTAIMH U 0COOCHHOCTEH ayAUTOPHH.

Corpyannuecrso:

e TIOHMMATh M UCHOJIB30BATh NIPEUMYIIIECTBA KOMAHIHON M WHANBUIYaIbHOM paboThI
IIPU peLIeHUH y4eOHBIX MaTeMaTHYEeCKUX 3a/1a4;

e TIPUHUMATh LEJIb COBMECTHOM AEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLII0
COBMECTHOM paboThl, paclpeAessTh BUIbl padOT, JOrOBAPUBATHCS, 0OCYKIATh
Ipolece U pe3yabTaT paboThl, 0000111aTh MHEHNS HECKOIBKHUX JIIOJICH;

e y4acTBOBATh B IPYIIOBBIX opMax padboThl (00CYKIeHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIOIHATH CBOIO YaCTh pabOTHI U KOOPANHHPOBATH
CBOM JICHCTBUS C IPYTMMH YJI€HAMH KOMAaH/]Ibl, OLIEHNBATh KAYECTBO CBOET0O BKJIaJa



B 00U IPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yIACTHHKAMHU
B3aUMO/IENUCTBHS.

PeryisiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS
Camoopranu3anus:

e CaMOCTOSITEIBHO COCTABIATH IUIAH, AITOPUTM PELICHHs 3aJa4u (WU €ro 4acTh),
BBIOMPATH CHIOCOO PEIICHUS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUN C
y4eTOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BIAJETh CIOCOOAMHU CAMOTIPOBEPKHU, CAMOKOHTPOJISI TIpoliecca U pe3yabTara
peleHus MaTeMaTUIeCKOU 3a1a4u;

e TIPEABUACTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH IIPH PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B IEATEITILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yJibTaTa AEATEIbHOCTH MOCTABICHHOM LENU U
YCIIOBUSM, OOBSCHITH IPUYUHBI JOCTHKEHUS WU HEAOCTIKECHUS TIeJIH, HAX0IUTh
OLINOKY, JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIE pe3yJabTaThI

7-i1 KJaacc

K koniy oGy4yenust B 7-M KJjacce 00y4aroUIuiics IOMYYHUT CIASAYIONINE MPEIMETHbIE
pe3yIbTaThI:

PacrioznaBaTh u3yueHHbIE FeOMETpUUECKUE (PUTYPBI, OPEAEIIATh UX B3aUMHOE
pacnoiokeHue, u300pakaTh reoMeTpudeckue GUrypsl, BHIIOIHATH YEPTEKH [0 YCIOBUIO
3anaun. 3mMepAaTh TUHEHHbIE U YIII0BbIe BeJINUMHbL. Pemars 3a1a4u Ha BHIYMCIICHUE JUTHH
OTPE3KOB U BETTUYHH YIJIOB.

[IpoBoauTH rpyOyIO OLIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEabHOM KU3HH,
pa3MepoB MPUPOIAHBIX 00BEKTOB. Pa3nmuuare pa3mepbl 3TUX 0OBEKTOB M0 MOPSIAKY
BEITUYHHBI.

CTpOI/ITb YCPTECIKU K TCOMCTPUICCKUM 3aJavdaM.

ITonb30BaTbCs MPU3HAKAMU PAaBEHCTBA TPEYTOJBHUKOB, UCIIOIb30BaTh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIIEHUH 3aau.

HpOBOI[I/ITB JIOTUYCCKUEC PACCYKACHUA C UCITOJIB30BAHUCM I'COMETPUUCCKUX TCOPECM.
Ilonp30BaThCs IprU3HaKaMu paBCHCTBA NPAMOYT'OJIbHBIX TPCYT'OJIbHUKOB, CBOMCTBOM

MCIHAaHHbI, HpOBG,Z[CHHOfI K TUTIOTCHY3C MPAMOYTOJIbHOI'O TPEYTrOJIbHUKA, B pCHICHUA
TCOMECTPHUUICCKUX 3aaal.



Onpenenars napajjiesIbHOCTb IPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexymas. Onpeaenars napaielIbHOCTh IPSAMBIX C IOMOIIbIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJHOM IIPSIMOM 10 TOYEK APYrou IpsIMOM.

Pemrate 3agaun Ha kieTyaToil Oymare.

[IpoBOIUTH BHIYMCIIEHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHbIE 3HAUECHHUS YIJIOB B
F€OMETPUUYECKHX 3a/1a4ax C MCIOJBb30BaHUEM CYMMBI YIJIOB TPEYrOJIbBHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB yIjI0B, 00pa30BaHHBIX IPU EPECEUEHHUH JIBYX NTapauIeIbHBIX
HPSAMBIX CEKyIlel. Pemars npakTuyeckue 3aau Ha HaX0KICHHUE YIJIOB.

BrageTs moHATHEM r€OMETPUUECKOTO MECTa TOUYEK. YMETh ONPEEsATh OUCCEKTPUCY YIIIa U
CEPEIMHHBIN MEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPHUECKHE MECTa TOUEK.

@OopMyIHPOBATH ONPEAEIICHNS OKPYKHOCTH M Kpyra, XOpJbl U IMaMeTpa OKPYKHOCTH,
II0JIb30BATHCS X CBOMCTBAMM. Y METh IPUMEHSATH 3TH CBOMCTBA IIPH PELICHUU 3a]1a4.

BJ'[a,HeTI) MOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXXHOCTHU, YMETh HAXOAUTH €€
neHTp. [lonb3oBaThes hakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA ITEPECEKAFOTCS
B OJTHOM TOYKE, U O TOM, 4YTO CEPEANHHBIE IEPIEHANKYIIAPHI K CTOPOHAM TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Brnanetrs noHsTHEM KacaTeIbHOU K OKPY>KHOCTH, TI0JIb30BATHCSA TEOPEMOM O
MEPIEeHIUKYIIPHOCTU KacaTeIbHOU U paauyca, IPOBEJCHHOTO K TOUKE KAaCaHHsI.

[Tonb30BaThbCs MPOCTEHIIMMH T€OMETPUUECKUMH HEPAaBEHCTBAMH, IOHUMATh UX
MPAKTUYECKUI CMBICI.

[TpoBOIUTE OCHOBHBIC T€OMETPUUYCCKUE TIOCTPOCHUS C TIOMOIIBIO [IUPKYJISA U JIMHCHKH.
8-i1 Ki1acce

K xoniy oGy4yenust B 8-M kjacce 00y4arouIuiicss HOJYYHUT CIAEAYIONINE MPEAMETHBIE
pe3yIbTaThI:

Pacrnio3naBaTh OCHOBHBIE BHU/JIbI YCTBIPCXYI'OJIbHUKOB, UX 3JICMCHTHI, IMOJIb30BATHCS UX
CBOMCTBaAMU IIpyu pCHICHUH I'COMETPUICCKUX 3aaa4.

[TpuMeHSATh CBOMCTBA TOYKH MEPECCUCHUS MEIMaH TPEeyrojbHuKa (IIeHTpa Macc) B pelICHUH
3azad.

Bnanets noHsTHEM cpenHeﬁ JIMHUHA TPEYrOJIbHUKA U TpallCluu, MIPUMCHATH UX CBOMCTBA npu
peUICHNU IT'COMCTPHUICCKUX 3a/1a4. ITonp30BaThCs TeopeMOﬁ ®daneca u TeopeMofI 0
MMPONMOPHHUOHAIIBHBIX OTPE3KaX, MPUMCHATH UX IS PCIICHUSA ITPAKTUYCCKUX 3a1a4.

HpI/IMeHHTB IIpHU3HAKU HO,Z[O6I/I$I TPEYTrOJIbHUKOB B PCHICHHUU I'COMCTPHUICCKUX 3a1a4.
Ilonp30BaThCs TeOpCMOﬁ Hn(baropa I pCHICHUA TCOMCTPHUICCKUX U TTPAKTUYCCKUX 3adaY.

CTpOI/ITL MAaTEMAaTUYICCKYIO MOJCJIb B IIPAKTHYCCKUX 3a/jadaX, CAMOCTOATCIIbHO ACIIATh
YCPTECK U HAXOJAUTH COOTBCTCTBYIOIUC IJINHBI.



BrageTs noHATHAME CHHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO YIJIa MPSMOYTOJIbLHOTO
TpeyroybHUKa. [101630BaThC 3TUMU MOHATUSIMU JIJIS1 PEIICHUS MPAKTUYECKUX 3a/ad.

Borunciste (pa3nu4HbiMU crioco0amMu) IJIOIIAAb TPEYTOJIbHUKA U TUIOIIAIA MHOTOYTOJIBHBIX
¢uryp (monb3ysichk, Te HEOOXOUMO, KAIbKYISITOpOM). [IpUMEHSITh TIOTy4eHHBIC YMCHUS B
IIPAaKTUYECKUX 3a/1a4dax.

Biragets MOHATHAMM BIMCAHHOTO Y LEHTPAJIBHOIO yIJjla, UCIOJIB30BAaTh TEOPEMBI O
BIIUCAHHBIX yIiiaX, YIriiax MeX/Iy XopAaMH (CEKYIIMMHE) U yIiie MeX/Ty KacaTeIbHOW U
XOpJO# NPH PELICHUU T€OMETPUYECKUX 3a1ad.

BirageTs moHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA OIIMCAHHOTO
YETBIPEXYTrOJIbHUKA ITPU PELIECHUH 3a/1a4.

[IpuMeHATH NOTy4EHHBIE 3HAHUS Ha PAKTUKE — CTPOUTh MaTEMAaTHYECKHE MOJIETHN JJIs
3a/1a4 peaIbHON KU3HU U IPOBOJAUTH COOTBETCTBYIOIIHE BBIYMCIIEHUS C IPUMEHEHUEM
M0I00Ms U TPUTOHOMETPHH (TIOJIB3YSACh, I/Ie HEOOXOIMMO, KaJTbKYIATOPOM).

9-11 KJiace

K kon1y 00y4yeHus: B 9-M kJacce 00yJaromuics TOIydUT CISIYIONIIUE TPEIMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETpHUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX IOMOMIbIO Pa3INYHbIE
AIIEMEHTBI TIPSAMOYTOJILHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX TPEYTOJbHUKOBY).
Haxoauts (¢ HOMOIIIBIO KAIBKY/ISTOPA) [UTMHBI M YTIIbI JJ1S1 HETAOIUYHBIX 3HAYCHHI.

[Tonb3oBarbest popMynaMu NPUBEICHUS] U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIS HAXO0XKICHUSI COOTHOILICHUN MEXTy TPUTOHOMETPHUUECKUMHU BEIMYNHAMH.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JJISl HAXO0K/ICHUS PA3IMYHBIX 2JIEMEHTOB
TPeyroJjbHUKA («PEIICHUE TPEYTOIbHUKOBY), IPUMEHATh UX MPU PEIICHUN T€OMETPHUCCKUX
3azad.

BnageTs moHATHAME MpeoOpa3oBaHus MOA00HUS, COOTBETCTBEHHBIX AIEMEHTOB TOI00HBIX
¢uryp. [Tonp3oBaThCs cCBOKWCTBaMU MOI00MS TPOU3BOJIBHBIX (PUTYP, YMETh BHIYHCISATH
JUIMHBI ¥ HAXOJUTh YTIIbl Y TOI00HBIX ¢uryp. [IpumeHsTs cBoOlicTBa 000U B
MPAKTUYECKUX 3a7adyax. YMEeTh MPUBOIUTH MPUMEpPHI MOJI0OHBIX (GUTYpP B OKPYXKAIOLIEM
MHpeE.

ITonp30oBaThCs TCOpEMaMHU O MMPOU3BECACHHUU OTPE3KOB XOpA, O IPOU3BEIACHUHN OTPE3KOB
CCKYIIHUX, O KBaJApaTe KacaTeJIbHOM.

ITonp30oBaThCs BCKTOpaMH, IIOHUMATh UX FGOMeTpI/I‘IeCKI/Iﬁ u (1)I/I3I/I‘IGCKI/II>'I CMBICJI, IPUMCHATDH
HUX B pCHICHUHN T'COMETPUUCCKUX U (1)I/ISI/I‘IGCKI/IX 3aaaq. HpI/IMeHﬂTB CKaJIIpHOC MPOU3BCACHUC
BCKTOPOB IJII HAXOXKACHUA AJIMH U YI'JIOB.

Ilonp30BaThCS METOJOM KOOpAWHAT Ha IIJIOCKOCTH, IPUMCHATH €ro B pCHICHUHN
TCOMCECTPHUUYCCKUX WU NPAKTUYICCKHUX 3aJ1aY.



Bitagets MOHATUAMY NPAaBUIBHOIO MHOTOYTOJIBHHKA, JJIMHBI OKPYKHOCTH, JJIMHBI IyTH
OKPYXHOCTH U PAJIMAHHON MEpBI YIila, yMETh BBIYUCIATH ILIOIIA(b KPyra U €ro 4acTeu.
[IpuMeHATH NOJy4YEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (W1 LEHTPBI) CAMMETPUH QUTYD, IPUMEHSTh JIBUKCHHS TUIOCKOCTH B

MPOCTEUIINX CITydasix.

[IpuMeHATH NOJyYEeHHBIE 3HAHUS HA PAKTUKE — CTPOUTh MaTEMAaTHUYECKUE MOJIEIHN JJIs
3a/1a4 peIbHOW KU3HU U IPOBOAUTH COOTBETCTBYIOIIHAE BBIYMCIICHUS C IPUMEHEHUEM
N0J00Ms U TPUTOHOMETPUYECKUX QYHKIHI (TOJIB3YSCh, IIe HEOOXOAUMO, KAIBKYJISTOPOM).

Temarnueckoe mIIAaHNPOBaAHME

/-1 KJ1acc
KonuvecTrBo yacos JJIeKTPOHHbIE

HaumeHoBaHue

Ne a3/1e10B U TeM (undpposeie)

u/m | PA3A Beero | KOHTPOIBHbIe | TIpakTHUeCKHE | opazosaTenbubie
HpOrpamMmbl paGoThI padoThbl pecypebl
[Ipocreitmme
reoMeTpHYECKre

1 (bnruypbl U UX 14 <. >
cBoiicTBa. 3Mepenue
TreOMETPUYECKUX
BEJTUYMH

2 | TpeyronbHUKH 22 1 <..>
[TapannensHbie

3 | mpsiMble, CyMMa YIJIOB 14 1 <..>
TpEeYroJbHUKa
OKpyXHOCTb U KpYT.

4 |Teomerpuyeckue 14 1 <..>
MOCTPOCHUS

5 [ToBTOpenue, } 4 1 < >
0000111eHNe 3HAaHUIT

OBIIEE KOJIMYECTBO

YACOB 110 68 4 0

I[TPOTPAMME

8-i KJ1ace

Ne | HammenoBanmue

Koan4yecTBO 4yacoB

DJIEKTPOHHBIE




n/n

pa3fiesioB H TeM
NPOrpaMMblI

KoHTpoJbHbIE

Bcero
padoTsbI

IIpakTHYeckue
padoThI

(uudpoBbIe)
o0pa3oBaTte/ibHbIE

pecypchl

YeTplpexyroJIbHUKN

12 1

<..>

Teopema daineca u
Teopema o
IIPONIOPLIMOHAIBHBIX
OTpe3Kax, MOI00HbIE
TPEYTrOJbHUKHU

15 1

IInomans.
Haxoxnaenne
IIoIa e
TPEYroJbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Inomaau
MoA0OHBIX pUryp

14 1

Teopema Iludaropa u
Havaia
TPUTOHOMETPUHU

10 1

VYTriabl B OKpY>KHOCTH.
Bnucannsie u
OTIMICaHHbIE
YeThIPEXYrOJIbHUKH.
KacarenbHble k
okpyxxHocTu. Kacanue
OKpPY>KHOCTEH

13 1

[ToBTOpEHwUeE,
0000111eHNE 3HAHUIT

OBILIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68 6

O-11 kJ1ace

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NPOrpamMmmbl

KoanuecTBo 4acoB

KonTpoJsbHsbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(uudposbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

Tpuronomerpus.
TeopeMbl KOCHHYCOB
U CUHYCOB. Pemenue
TPEYrOJIbHUKOB

16 1

IIpeobpazoBanue

10 1




noo0usi.
Merpuueckue
COOTHOLICHUS B
OKPYXHOCTH

Bexropsl

12

JlekapTOoBBI
KOOpAWHATLI HA
IJI0CKOCTH

[IpaBunbHBIE
MHOTOYT'OJIbHUKH.
JInvHa OKpYKHOCTH
U IUIOIIA/b Kpyra.

Briuucnenue
Ioniaaei

JBro>xeHust
IIJIOCKOCTH

3HAaHUU

IToBTOpEHwue,
00o011eHNE,
cucTeMaTu3aIus

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

68 6 0

IIpoBepsieMmblie TPeOOBAHMA K pe3yjabTaTaM
ocsoeHusi OOII u 3j1eMeHThI CoAepPKAHUSA

[-M KJ1acce

IIpoBepsiemble TpeOOBaHMs K pe3yabTatam ocBoeHus OOII

Ko .
I (I)[Be AEMOTO IIpoBepsiemble mpeAMETHbIE Pe3yabTATHI OCBOCHUSI OCHOBHOM
posep o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
Pacnio3zHnaBath n3yueHHbIE T€OMETPUUECKHE (PUTYPBI, OTPEIETIATh UX
B3aMMHOE PACHOJIOKEHHE, N300paxkaTh TeOMeTpHUecKre (GUrypsl,
6.1 BBITIOJIHATH YEPTEKU MO YCIOBHIO 3a/1auu. MI3MepATh JIMHEWHbIE U YTIIOBbIE

BEJIMYUHBI. Pemats 3ajaun Ha BBIUMCIIEHUE JUIMH OTPE3KOB U BEIMYUH
yTJI0B




6.2

Jlenatb rpyOyro OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peaJIbHOM >KU3HH, pa3MepoB IIPUPOAHBIX 00BEKTOB. PazanuaTh pa3mepsl
3TUX 0OBEKTOB 10 MOPSIKY BETHUUHBI

6.3

Crpoutb yepTe M K FeOMETPUUECKUM 3a7a4am

6.4

[Tonp30BaThCs NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAThH
IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU
3a1a4

6.5

HpOBOILI/ITB JIOTUYCCKUC PACCYKACHUA C UCITI0JIb30BAHUEM I'COMCTPHUICCKUX
TeOpeM

6.6

[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJIMAHBbI, IPOBEJACHHON K THIIOTEHY3€ MPSAMOYTOJIbHOTO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a7a4

6.7

OnpenensTs napaiieabHOCTh IPSIMbIX ¢ TOMOIIBIO YIJIOB, KOTOPBIE
obpa3zyet ¢ HUMH cekymias. OnpenensTs napaieabHOCTb MPSMBIX C
MOMOIIbIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM JJO TOUYEK
JIPYrou mpsitMon

6.8

Pemrate 3agaun Ha KiieTyaToi Oymare

6.9

[IpoBOANTH BRIUUCIEHUS U HAXOIUTh YMCIIOBBIC U OYKBEHHBIE 3HAUCHUSI
YIJI0B B TEOMETPUYECKHX 33a]a4ax C UCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYT'OJIbHUKOB, CBOIMCTB YIJIOB, 00pa30BaHHBIX MPH
MepeceyeHy IBYX MapaljiesIbHbIX MPSMBIX ceKkymiei. Pemars
MPaKTUYECKHE 3a/1a4l Ha HaX0XKICHHUE YIJIOB

6.10

Bnagetp nmoHsATHEM reOMETPUYECKOTO MECTa TOUYEK. YMETh OMPEesiTh
OMCCEKTPUCY yriia U CEpeANHHBIN NepIeHAUKYISpP K OTPE3KY Kak
reoMeTpHYeCcKHe MecTa TOYEeK

6.11

DopMyIHpoOBaTh ONPEACTICHUS OKPY>KHOCTH M KpyTa, XOpAbl U TuamMeTpa
OKPY>KHOCTH, MOJIb30BaThCS UX CBOMCTBAMH. YMETh MPUMEHSTh ATH
CBOICTBA MPH PEUICHUH 3a/1a4

6.12

BiiageTs noHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoJUTh ee 1eHTp. [lonb30BaThes (hakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYrOJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE, U O TOM, UTO
CepeIMHHbIE NTEPIEHIUKYIISPbI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B
OJHOU TOYKE

6.13

Bnagers nonstuem KacaTeJIbHOH K OKPY’KHOCTH, IIOJIB30BATbHCA TeopeMoﬁ 0
MNEPNCHAUKYIIAPHOCTU KacaTeJIbHOM U paauyca, NpOBCACHHOT'O K TOUKE
KaCaHusA

6.14

ITonp30oBaThCs HpOCTefIHlI/IMI/I TCOMETPUUICCKUMHU HCPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHUS € MIOMOLIBIO LUPKYIIS
U JIAHENKHA

IIpoBepsiemble 3JIeMEHTHI COEPKAHUS




Kon IIpoBepsieMblii 3JIeMEHT COJleP:KAHUA
6 I'eomerpus
Havansnele nouaTus reomerpun. Touka, mpsmasi, OTpE3oK, Jiyd. YroJ. Buabl
6.1 yrioB. BepTukaibHble U CMeXHBIE YIiIbl. buccektpuca yria. JIomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepIeHIuKYIIPHOCTD MPSAMBIX
6.2 Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cumMMmeTpuH. [Ipumepsr
' CUMMETPHUHU B OKPYKAIOILIEM MUPE
6.3 OcHOBHBIE IOCTPOEHUS € TOMOILBIO LIUPKYJIS U JIUHEWKH. TpeyronbHUK. BricoTa,
) MeqraHa, OMCCEeKTpuca, UX CBOMCTBA
6.4 PaBHOOeIpeHHBIN U paBHOCTOPOHHUMN TpeyroibHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CpoiicTBa U NPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiiCTBa M IPU3HAKH MapaUIeNIbHBIX NMPAMBIX. CymMMa yriioB TPEeYyroJbHHUKA.
' Bremnue yriibl TpeyroJbHUKa
[IpssMOyronbpHEIN TpeyroasHuK. CBOMCTBO MEAMAHBI IPSMOYIOJIBHOTO
6.7 TpeyroJjbHUKa, MPOBEACHHON K TunoTenyse. [IpusHaku paBeHcTBa
MPSMOYTOJIBHBIX TPEYTOJLHUKOB. [IpsIMOYTONIbHBIN TpeyroasHuK ¢ yriiom B 30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O UIMHE
6.8 JIOMaHOM, TeopemMa 0 OOJIbIIIeM yTJiie U OOJIBIIEH CTOPOHE TPEYroJbHUKA.
IlepnenuKyIIAp U HAKJIOHHAS
6.9 I'eomeTprueckoe MeCTO TOUYEK. buccekTpuca yria u cepeInHHBIN
' NEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb H KpyT, XOpZla ¥ IMaMeTp, UX CBOMCTBA. B3anMHOE pacnosioxenue
' OKpYKHOCTH U npsiMoil. KacarenpHas 1 ceKyas K OKpy>KHOCTH
6.11 OxpyXHOCTb, BIMCAaHHAA B yroJl. BrincanHas u onucanHas OKpyKHOCTH
' TPEYroJIbHUKA
«r
8- KJ1acc

IIpoBepsiemble TpeOOBaHus K pe3yabTatam ocBoeHus OOII

Ko .
I (I)[Be AEMOTO IIpoBepsiemble mpeAMETHBIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
posep o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3naBaTh OCHOBHBIE BUABI YETHIPEXYT'OJIBHUKOB, UX SJIEMEHTHI,
) MOJIb30BATHCS] UX CBOMCTBAMHU MPU PELICHUH T€OMETPUUECKUX 3a1a4
6.2 [TpuMeHsATH CBOMCTBA TOUKHU NIEPECCUCHHS MEMaH TPEyrojbHUKa (1IeHTpa




Macc) B pELICHUH 3a1a4

6.3

Bnaners nonsATHEM CpeHEN TMHUYU TPEYTOJbHUKA U Tpalleuy, IPUMEHATh
HX CBOMCTBA IIpU PELICHUH FeOMETPUUYECKUX 3a1ad. Ilosb30BaThCs
Teopemoit daneca 1 TEOPEMOH O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSITh
UX JUI PEIICHUs IPAKTUYECKUX 3a]a4

6.4

[IpumeHsTh NpU3HAKY TOA00MS TPEYTOJbHUKOB B PELLICHUU
F€OMETPHUUYECKHX 3a/1a4

6.5

[one3oBaTbes Teopemoii [Tudaropa st penieHns reoMeTpUYECKUX U
IMPAaKTUYCCKUX 3aaa4. CTpOI/ITI) MAaTEMAaTUYCCKYIO MOACIIb B ITPAKTHYCCKUX
3a/1a4ax, CaMOCTOATEIIBHO JEJIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOLINE
JIIUHBI

6.6

BirageTs moHATHAMM CHHYCA, KOCHHYCA U TAHI'€HCA OCTPOTrO yIia
MIPSIMOYT'OJIBHOTO TpeyrojabHuKa. 11011630BaThCs STUMU NOHATUAMU JUISI
penieHus NpakTHYECKUX 3a/1a4

6.7

Borancsars (pa3amaHbsIMU CIIOCOOaMM) TUIONIAIb TPEYTOIbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX (UTYp (MTOJIB3YSCh, TJIe HEOOXO0MMO, KATbKYIATOPOM).
[TpuMeHATh MOTydeHHBIC YMEHUS B IPAKTUYECKUX 3a/1a9ax

6.8

BrageTs MOHATHAME BIUCAHHOTO U IIEHTPAIBHOTO yIiia, UCIOJIh30BATh
TEOPEMbI O BIMCAHHBIX YIJIaX, yriax MeXay Xopaamu (CeKyIIHMMHU) U yrie
MeXIy KacaTeJbHON U XOpJ0W MpH pelIeHUH T€OMETPUUYECKUX 3a/1ad

6.9

Brnagetp moHsATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOMCTBA
OTIMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PEIICHUH 3a7a4

6.10

[IpuMeHsTh MOoTydYeHHbIE 3HaHUS HAa MPAKTUKE - CTPOUTh MaTeMaTH4eCcKue
MOJIETIH JUIsl 3a1a4 peajbHOM dKU3HU U MPOBOJUTH COOTBETCTBYIOLIUE
BBIYKMCIICHUS C IPUMEHEHHUEM MOI00MS U TPUTOHOMETPHH (TTOJIB3YACh, IIe
HEOOXOUMO, KAJIbKYJISITOPOM)

IIpoBepsiemble 3JIEMEHTHI COEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHMS
6 I'eomeTpust

6.1 UYersipexyrosbauku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsmoyronpHUK, poMO, KBaJIpaT, UX MPU3HAKH U CBOICTBA

6.3 Tpamenus, paBHOOOKast Tpamenys, ee CBocTBa U mpu3Haku. [IpsmoyronsHas
Tpaneuus

6.4 Meron yasoenus meauansl. Llentpanbnas cummerpus. Teopema Daneca u
TeopemMa O MPONOPIUOHAIBHBIX OTPE3KaX

6.5 Cpennue nMHUM TpeyrojibHUKa U Tpaneuuu. LleHTp Macc TpeyroyibHHKa

6.6 [Too6ue TpeyronbHUKOB, K03hduireHT nogoous. [Ipusnaku noxoous

TPECYIrOJIbHUKOB. HpI/IMeHCHI/Ie HOI{O6I/I$I IIpU pCHICHUHN NPAKTUYICCKUX 3aJ1a4




6.7 dopmyIibl IS IIIOHIAAM TPEYrodbHUKA, MapajieorpaMMa, poM0Oa U Tpaneun
6.8 CoiicTa riomaaen reomerpuueckux ¢puryp. OTHOIIEHHE TUIOIIAACH M0100HBIX
' buryp
6.9 Brruncnenue ninomanei TpeyrojJbHIKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema ITudaropa. [Ipumenenne Teopems! [Iudaropa npu pemennn
' IIPAKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yrja MpsSMOYroJbHOTO TPEYroJIbHUKA.
6.11 OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUroHOMeTprUYecKue QyHKIUH
yrioB B 30°, 45° u 60°
6.12 BrucanHble ¥ IEHTpAJIBHBIE YIUIBI, YTOJI MEKy KacaTelIbHON U XOPIOH. YTJIbI
' MEXAY XOpJaMH U CEeKYITUMHU
6.13 Brnrcannble ¥ onMCaHHbIE YEThIPEXYTOJIbHUKI
6.14 B3anmuoe pacnonoxenue aByx okpyxHocteil. Kacanue okpyxnocrteid. O0mue
' KacaTelbHbIE K IBYM OKPYKHOCTSIM
«r
9-i1 ky1acc

IIpoBepsiemblie TpeOGoBaHusA K pe3yjbTaram ocBoeHuss OOII

Kon

MPOBePSIEMOT0
pe3yJabTaTa

IIpoBepsieMble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUUYECKUE (DYHKIIUU OCTPBIX YTIIOB, HAXOUTh C UX
MOMOIUIBIO PA3JINYHBIC AIIEMEHTHI IPSIMOYTOJIbHOTO TPEYTrOJIbHUKA
(«petieHre PSMOYTOJIBHBIX TPEYrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO
KaJIbKYJISITOPA) [UTMHBI M YTIIBI JJIS1 HETAOIUYHBIX 3HAUCHHHA

6.2

ITonwr3oBaThCs Q)OpMYHaMI/I MMPUBCACHUA U OCHOBHBIM
TPUTOHOMETPUYCCKHUM TOXACCTBOM IJIAA HAXOXKIACHUS COOTHOILIEHUH MCKAY
TPUT'OHOMETPUICCKHUMHA BCIIMUYMHAMHA

6.3

Hcnonn3oBarh TCOPEMbI CHHYCOB 1 KOCMHYCOB IJI1 HAXOXIACHUA
Pa3JINYHBIX 3JIEMCHTOB TPCYT'OJIbHHUKA («pemeHne TPCYTOJ'IBHI/IKOB»),
IMPUMCHATDH UX IIPU PCILICHUHN TCOMCTPHUICCKUX 3a1a1

6.4

Brnanets nonstusMu npeoOpa3oBaHus M0A00Ms, COOTBETCTBEHHBIX
3JIeMEHTOB NOJ00HBIX (uryp. Iloap3oBarbest cBOWCTBaMM MO100US
IPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOJUTD YIJIbI Y
no100HbIX uryp. [IpuMeHsATH cBOIiCTBAa MOJOOUS B MPAKTUYECKHX 33/1a4aX.
YMeTh MpUBOAUTE PUMEPHI MTOJJOOHBIX (PUTYpP B OKPY’KAIOIIEM MUDE

6.5

ITonp30BaThCs TCOpEMaMHU O MMPOU3BCIACHHUU OTPE3KOB XOpA, O
INPOU3BCIACHUN OTPC3KOB CCKYILHNX, O KBAaJPaTC KacaTeJIbHOM




6.6

[Tonb30BaThCs BEKTOpaMH, MOHUMATh UX TEOMETPUUECKUN U (PH3HUECKHI
CMBICJI, IPUMEHSTh UX B PEUICHUU T€OMETPUUYECKHUX U (PU3UYECKHX 3a/1aY.
[IpuMeHATH CKanspHOE NPOU3BEIECHNUE BEKTOPOB Ul HAXOXKACHUS JUIMH U
yIioB

6.7

ITonp30BaThCs MCTOJOM KOOpAMWHAT Ha INIOCKOCTH, IPUMCHATH €0 B
PECIICHHUU TCOMCTPHUICCKUX U IMTPAKTUICCKUX 3aaa1

BJIaIleTI) IMMOHATHUAMU ITPABUIBLHOI'O MHOT'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTH,

6.8 JJIWHBI IYTH OKPYXXHOCTH U paI[HaHHOﬁ MCPLI yIJjid, YMCTb BBIYUCIIATH

IIJIOIIA(b Kpyra U ero yacrei. [[puMeHsATh oay4eHHble YMEHUS B
MIPAaKTHUYECKHX 3a/1a4ax

6.9

Haxoauts ocu niy LeHTpbl CAMMETPUH QUTYP, TPUMEHSTDH JBUKECHHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydastxX

6.10

[IpuMeHsTh NOoTy4YEeHHbIE 3HaHUS HA MPAKTUKE - CTPOUTh MaTeMaTH4eCcKue
MOJIeNH JJIs 33]1a4 peabHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE
BBIYHCIIEHUS C IPUMEHEHUEM MOJA00MS M TPUTOHOMETPUUECKUX (PYHKIIHMA
(mosb3ysch, TIe HEOOXOIMMO, KaTbKYISATOPOM)

IIpoBepsiemble 3J1eMEHTbI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COePKAHMS
6 I'eomeTpust
6.1 Cunyc, kocunyc, Taarerc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE
' TOXKAEeCTBO. POPMYITBI IPUBEICHUS
6.2 Pemenue TpeyronpaukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PerieHne
' MPAKTUYECKHX 32124 C UCTIOIh30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMbBI CHHYCOB
6.3 | IIpeobpazoBanue moaooms. [1o1o0me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Ipou3BEICHUU OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBajpaTe KacaTelbHOU
Bexrop, mmuHa (MOIyib) BEKTOPa, COHANPABICHHbBIE BEKTOPHI, TPOTHBOIOJIO0KHO
6.5 | HAIPABICHHDIE BEKTOPEI, KOILIMHEAPHOCTL BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepaluy HaJl BeKTopamu. Pa3ioskeHue BeKTopa Mo AByM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopnunats! Bektopa. CkalsspHOE MPOU3BEACHNUE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJICHUS JUIMH U yTIIOB
JlexkapTOBBI KOOPAUHATHI HA TUIOCKOCTH. Y PaBHEHUS MPSMOU U OKPYKHOCTHU B
6.7 |koopauHaTax, mepecedeHre OKPYKHOCTEH U MpsIMbIX. MeTo 1 KOOpAUHAT U €T
MIPUMEHEHHE
6.8 |IIpaBuibHBIE MHOTOYTOJIEHUKI
6.9 JlnvHa okpyXHOCTH. ['patycHas U paguaHHas Mepa yria, BBIYUCICHUE ATUH JIyT
' OKPYXHOCTEHN
6.10 |IInmomans kpyra, CEKTOpa, CETMEHTa




6.11 JIBMOKEHUS TIOCKOCTH U BHYTPEHHHUE CUMMETpHH GUryp (37eMeHTapHbIC
' npencrasicuus). [lapamiensbublit mepenoc. [ToBopoT

IIpoBepsiembie Ha OI'D mo MmaremMaTuke
TpedoOBaHusA K pe3yabTaram ocBoeHus OOII

000

Jns nposenenust OI'D mo MaremMaTHKe UCIOJB3YETCs epeueHb (Koaudukarop)
npoBepsieMbIX TpeboBaHuii k pezynpraTtam ocsoenuss OOIT OOO u nepedeHp 1EMEHTOB

COJICPIKAHHSI.

IMepeuenn (koaudukaTop) NpoBepsieMbIX TpedoBaHmii K pe3yabrataMm ocBoeHusi QOIT

000

Kon
NpoBepPsieMoOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3yJibTaTaM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHnue onepupoBaTh NOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO, OIIEpaIlH
HaJl MHOXXECTBaMH; YMEHHUE ONEepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIepeBo, UK, IPUMEHSTh UX MPHU PEUICHUH 3a/1a4; YMEHHUE HCII0Ib30BaTh
rpaduyeckoe npeacTaBlIeHue MHOKECTB JJIsl OTIMCAHUS PeaTbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PELICHUU 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB

VYmenune ONIEPHUPOBATH NOHATHUAMMU. OIIPECACICHUEC, AKCHOMA, TEOpPEMA,
J0Ka3aTeJIbCTBO, YMCHHE paclIO3HABAaTh HCTUHHBIC U JIOKHBIC
BBICKa3bIBaHUS, IPUBOAUTH IMIPUMEPEI U KOHTPIPUMEPEI, CTPOUTH
BbICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATHAMU: HaTypaabHOE YHUCIIO, IPOCTOC
COCTaBHOE YHCJIIO, IETUMOCTh HATypaIbHBIX YHCEII, IPU3HAKU JEITMMOCTH,
eJI0€ YKCII0, MOJIYb YKCIia, OOBIKHOBEHHAs POOb U JecsITHUHAs ApOoOb,
CTaHJAPTHBIN BHJI YUCIIA, PAIMOHAIBHOE YUCIIO, HPPALIMOHATIBLHOE YHCIIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb; yMEHUE BBITIOIHATH ACUCTBUS C
YHClIaM{, CPABHUBATh U YIOPSIOUUBATH YUCIIA, IPEACTABIIATh YKCIa Ha
KOOPJMHATHOM MPSAMOI, OKPYIJIATh YUCIIA; YMEHUE JeNIaTh TPUKUAKY U
OIICHKY pe3yJbTaTa BHIYUCICHUN

YMeHue onepupoBaTh NOHATUSMHU: CTENEHD C LIETIBIM IIOKA3aTENIEM,
apu(pMeTHYECKHI KBaJpaTHBIM KOPEHb, MHOTOUJIEH, alredpanydeckas 1poob,
TOXECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTeNeHH 0oJIble
€IMHUIIBI; YMEHHE BBINIOJHATH pacyeTsl 1o opMysaM, mpeodpa3oBaHus
LEJBIX, JPOOHO-pAIIMOHATILHBIX BBIPAXKEHUH U BBIPAXKEHUI C KOPHSAMH,
pa3noKeHue MHOTOUIEHAa HA MHOYKUTEINHN, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
(opMyn pa3HOCTH KBAJPaTOB U KBaJipaTa CyMMBI U Pa3HOCTH

YmMmenue OIICpUPOBATH NOHATUIMH. YUCIIOBOC PABECHCTBO, YPABHCHUEC C
OJIHOH HepeMeHHOﬁ, 9HCJIOBOC HEPABCHCTBO, HCPABCHCTBO C HCpCMCHHOﬁ;




YMEHUE pelllaTh JIMHEWHbIC U KBaIpaTHbIC YpaBHEHUS, TPOOHO-
paLMOHAIbHBIE YPABHEHHUSI C OJIHOW MEPEMEHHOM, CUCTEMBI IBYX JTUHEUHBIX
ypaBHEHUH, TMHEHHbBIC HEPABEHCTBA M UX CHCTEMBI, KBaIpaTHbIC U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJTHOM MIEPEMEHHOM, B TOM YHUCJIIE MPU
pPELICHUH 3a/1a4 U3 APYTUX IPEAMETOB U MPAKTUYECKUX 3a]1a4; YMECHUE
WCIIOJIb30BaTh KOOPJIMHATHYIO IPSAMYIO U KOOPJUHATHYIO TJIOCKOCTh JIJIs
M300pakKeHMsI peLIeHUH ypaBHEHUMN, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: QYHKIMS, rpaduK QyHKIUH, HYJIN
(GyHKIMHT, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, IPOMEXYTKH BO3PACTaHHUS,
yObIBaHMs, HauOoJIbllIee U HAaUMEHbIIIee 3HaUeHUsI PYHKIINN; YMEHHE
OTIEpUPOBATh MOHITUIIMHU: NIPsIMasi IPONOPLUOHATIBHOCTD, JIMHEHHAs
GyHKIMS, KBagpaTu4yHasi GyHKIINs, 0OpaTHas MPONOPLHOHATBHOCTS,
napalouia, runepooa; yMeHue cTpouTh rpaduku GpyHKIUH, UCHIOIb30BaTh
rpaduKu 171 ONpeieieH s CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JUIs
pelieHys 3a/1a4 U3 IpYruxX y4eOHbIX MPEAMETOB U peaibHOU KHU3HU,;
yYMEHHE BbIpakaTh (OpMyJaMu 3aBUCUMOCTH MEXIy BEIMUYNHAMU

YMeHme OIICpUpPOBAThH TIOHATHUSIMU. MOCJICIOBATCIBHOCTD, apI/I(l)MeTI/IquKaSI
Y TeOMEeTpUYECKasi IPOrPecCUH; yMEHUE UCTI0Ib30BaTh CBOMCTBA
MOCJIeI0BaTeNbHOCTEN, (POPMYJIIBI CYMMBI U OOLIET0 YieHa MPH pelIeHUN
3a/1a4, B TOM 4MCIe 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB U PEaIbHOM
AKU3HU

YMeHue peniath 3a1aud pa3HbIX THIOB (B TOM YHCIIC HA TPOLCHTHI, JI0JHU U
4yacTH, JBM)KEHHE, padoTy, LIEHy TOBAPOB U CTOMMOCTh MOKYIOK M YCIIYT,
HaJIOTH, 33/1a4M U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEUHBIMU
(buHaHCAMU); YMEHHE COCTABIISATh BBIPAXKCHUS, yPaBHEHHsI, HCPABCHCTBA U
CUCTEMBI 0 YCIIOBUIO 33JIaul, UCCIIEIOBATh MOTYY€HHOE pPEelIeHUEe U
OIICHUBATH MPABIOINOJ00HOCT OJYYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh NOHATHAMHE: (PUTYpa, TOUYKA, OTPE30K, MPsIMas, JIy4,
JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOCAPEHHBIN U
PaBHOCTOPOHHUI TPEYTOJILHUKH, MPSMOYTOJIBbHBINA TPEYrOJbHHUK, MEIMaHa,
OMCCEeKTpHUCa U BHICOTA TPEYTOJIBHUKA, YETHIPEXYT OJIbHUK,
napajiesiorpaMM, pomM0O, MPSIMOYTOJILHHUK, KBaJIpaT, TPANCIHUs; OKPYKHOCTb,
KPYT, KacaTeJbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMU; YMCHHE
pemarhb 3a/laud, B TOM YKHCIIE U3 MOBCEIHEBHOM )KU3HHU, HA HAXOXKICHUE
TCOMETPUYECKUX BEJIMYUH C TPUMEHEHUEM H3y4YCHHBIX CBOUCTB (QUTYp U
(hakToB
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YMeHue oneprupoBaTh NOHATUSMU: PABEHCTBO (DUTYp, PABEHCTBO
TPEYrOJbHUKOB; MAPaUIETLHOCTD U EPIIEHINKYISIPHOCT MPSIMBIX, YTOJI
MEX 1y MPSMBIMU, IEPIICHANKYISP, HAKJIOHHAs, IPOEKIIUs, TTo100ue Guryp,
01I00HBIE TPEYTOJIbHUKH, CAMMETPHUSI OTHOCUTEILHO TOUYKH U MPSMOI;
YMEHHE pacrlo3HaBaTh PaBEHCTBO, CHMMETPHUIO U moaooue duryp,
napajyieIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSMBIX B OKPYXKAIOLIEM MHUPE
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YMmenue OIICpUPOBATh NOHATUAMU. NJIMHA, PACCTOSHHUE, YOI (BCJ'II/I"II/IHa
yria, CMHHYC U KOCUHYC yTJia TpeyTO.TIBHI/IKa), mJIomaab, YMCHHUEC OLICHUBATh
PasMEpuI NIPEIAMETOB U 00BEKTOB B OKpYyKaroumeM MUpPE, YMCHHUEC IPUMCHATD
(I)OpMYJ'ILI nepuMEeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U




IJIOMIAM Kpyra, 00beMa MPsSMOYTOJIBHOTO Mapaljie/ieuIe/Ia; YMEHHIE
MPUMEHSTh PU3HAKUA PABEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojabHuKa, Teopemy lludaropa, TpHroHOMETPUYECKUE COOTHOIIICHUS
JUISl BBIYMCIICHUS JJIMH, PACCTOSTHUM, IUTOMIAACH
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YMmenue nzo0paxxarh 0ckue Gurypsl 1 uX KOMOMHALIMH,
IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY WJI CUMBOJIBHOMY
OIHMCAHUIO
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YMeHnue oneprupoBaTh NOHATUSAMU: MIPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT;
KOOpPJMHATBI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOpa Ha
YHCIIO, CKAJILIPHOE MTPOU3BENCHUE BEKTOPOB; YMEHHE HUCIIOJIBb30BATh
BEKTOPBI U KOOPAMHATHI /7S PECTABIECHUS JaHHbBIX U PELeHus 3ajay, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MIPEJIMETOB U peaJIbHON KU3HU
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YMeHue onepupoBaTh NOHITHSIMU: CTOJIOMKOBBIE U KPYTOBBIE JTUATPAMMBI,
Ta0HIIBl, cpeaHee apuMeTHIecKkoe, MeIMana, Han0oJIblliee 1 HAaHMEHbIIIEe
3HAYEHM, pa3Max YMCIOBOTO HabOpa, yMEHHE H3BIIEKATh,
WHTEPIIPETUPOBATH U MPEe0OPa30BBIBATH HHPOPMAIIHIO, TTPEICTABICHHYIO B
TabNHIaX ¥ Ha JUarpaMmax, OTPaXKarollyr CBOMCTBA M XapaKTEPUCTHKU
peanbHBIX MPOIIECCOB U SIBJICHUI, YMEHHE PaCliO3HaBaTh N3MECHUNBHIC
BEJIMYMHBI B OKPYKAIOIEM MHUPE
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YMeHHe onepupoBaTh MOHATHAMHE: CIIy4aiHBIN OMBIT (CIIyJaiHbIH
9KCIEPUMEHT), 3JIeMEHTapHOE COOBITHE (IIEMEHTAPHBIH HCXO)
CIIy4aifHOTO OTIBITA, CIy4YailHOe COOBITHE, BEPOSITHOCTh COOBITHS; yMEHHUE
HaXOJUTh BEPOSTHOCTHU CIIy4alHBIX COOBITHI B OIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE PEIIaTh 3a/1a4u
METOJIOM OpPraHU30BaHHOTO 1epedopa U ¢ UCHOIb30BaHUEM MPaBUIIA
YMHO>KEHUS; YMEHUE OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHH U
SIBJICHUH, IOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpPY>KAIOIIEeM MHUPE U B KU3HU; 3HAKOMCTBO C MIOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET U €T0
POJIbIO B MAaCCOBBIX SIBJICHHSIX
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YMenue BbIOUpaTh MOAXOMAUINN H3yYeHHBIA METOI AJIsl PELISHUs 3aa4H,
MPUBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U
YKU3HHU, PAcIIO3HABAThH MPOSBICHHE 3aKOHOB MaTEMaTHKHU B UCKYCCTBE,
OTIHCHIBAThH OT/ICJIbHBIE BBIIAIONINECS PE3yNIbTaThl, TOJY4EHHBIE B X0OJ1€
pa3BUTHA MAaTEMATHKHU KaK HAyKH, IPUBOAUTH IIPUMEPHI MATEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU

Ilepedyenns 3j1ieMeHTOB cofepkaHusi, npoBepsieMbIX HAa OI'D mo matemaTuke

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHMUS

1 Yucaa 1 BEIYUCICHUS

1.1 HaTypaJ'ILHLIe 1 OCJIbIC YKUClia. HpI/I3HaKI/I JACITUMOCTH LCJIBIX YHUCECIT

1.2 | OOGBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE MTEPHOIMIECKUE




npoou

1.3 | PaunonanbHble yncia. ApudmMeTHiecKre onepanny ¢ paluoHaIbHBIMU YHCIaMH
14 JleiicTBuTenbHBIC Ynciia. Apu(METHISCKIE ONepaIiy ¢ JCHCTBUTEILHBIMH
YHCIIaMH
15 [TpubnmxeHnneie BBIMHCICHHS, NIPABIIA OKPYTTICHNUS, MPUKHIKA U OLICHKA
pe3yibpTaTa BEIYUCICHHHA
2 AnreOpandecKue BBIPaKCHHS
2.1 | bykBeHHBIC BBIpOXKCHUS (BBIPOKEHHUS C IEPEMEHHBIMH)
29 CreneHsb ¢ 1ienbM nokaszaresneM. CTeTneHb ¢ palMOHaIbHBIM ToKa3areneM. CBoicTBa
CTETIeHU
2.3 | MHorowIeHBI
2.4 | AnreOpandeckast ApoOb
25 Apudmernueckuit KOpeHb HaTypaJlbHOM cTeneHu. JleficTBus ¢ apupmMeTndecKkumMu
KOPHSIMH HaTypaJIbHOH CTENeHU
3 YpaBHEHUS 1 HEPaBEHCTBA
3.1 | Lensie u npoOHO-panoHaIbHbIC YpaBHEHUA. CUCTEMBI M COBOKYITHOCTH ypaBHECHUM
39 Lenble u gpoOHO-paloHanbHble HepaBeHCTBA. CUCTEMBI U COBOKYTHOCTH
HEPaBEHCTB
3.3 | Pemrenne TeKCTOBBIX 3a1a4
4 UucnoBsle MOCIEA0BATEILHOCTH
4.1 |IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS IOCTIEA0BATEIbHOCTEN
4.2 | Apubmernueckas U reomeTpudeckas nporpeccun. opmMyna ClI0KHBIX IPOLIEHTOB
5 OyHKIIUA
OyHKus, crnocoosl 3ananus yaknuu. ['padux dpyHkiuu. O61acTh OnpeaeieHus u
51 |MHOXKECTBO 3HaueHud ¢pynkuuu. Hymu ¢dynkuun. [IpomMexxyTku 3HaKOMOCTOSHCTBA.
[TpoMexyTkr MOHOTOHHOCTU (DYHKIIMH. MaKCUMYMbl U MUHUMYMBI () YHKITHH.
Haubonbiiee 1 HaumeHblllee 3Ha4YeHNE PYHKIIUU HA TIPOMEKYTKE
6 KoopaunaTs! Ha IpsMO¥ U MJIOCKOCTH
6.1 |KoopaunatHas npsmas
6.2 | JlekapTOBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuueckue GUrypsl v ux cBoicTaa
7.2 | TpeyroabHUK
7.3 | MHOTOYTOJIbHUKH
7.4 | OKpYyXHOCTb U KpYT




7.5

I/I3MepeHI/Ie TCOMCTPHUICCKUX BCIININH

7.6 | BekTophl Ha MIIOCKOCTH

8 BeposTHOCTB U cTaTHCTHKA
8.1 |OmmcarenbHas CTaTUCTHKA
8.2 | BeposiTHOCTB
8.3 | KomOunaropuka
8.4 | MuoxectBa
8.5 |I'padsr




