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Padouas nporpamma yuyeoHoro kypca «I'eomeTpus» aJsi odydarommxcsi /—9-x KJIaccoB
IHosicHuTeIbHAA 3aIUCKA

Pabouas nporpamma y4yeGHOro Kypca «l'eoMeTpus» Ha ypOBEHb OCHOBHOI'O OOIIEro 00pa3oBaHMs JUIs
oOyyaromuxcs 7-9-x kiaccoB MBOY «Capanunckas COLLl» pa3zpaboTaHa B COOTBETCTBUHU C TPEOOBAHUSAMMU:
- ®enepanbHOro 3akoHa OoT 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit deneparumn;

- nmpuka3za MunnpocsemieHust ot 31.05.2021 Ne 287 «O06 yrBepxkaeHun (enepaibHOTO TOCYAapCTBEHHOTO
00pa30BaTeNLHOIO CTAHJApTa OCHOBHOIO OOIIEro 00pa30BaHUs»;

- mpuka3za Munnpocsemnieanst ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu (enepanbHOil 00pa3oBaTeIbHOMI
IPOTrpaMMbl OCHOBHOTO O0IIEr0o 00pa30BaHUs»;

- mpuka3za Munmnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka opraHuzanuud u
OCYILECTBJICHHUsI 00pa30BaTeIbHON JIEATEIbHOCTH 10 OCHOBHBIM 00I€00pa30BaTEeNIbHBIM IPOrpaMMaM —
o0pa3oBaTeNbHBIM TIpPOTpaMMaM HadaJbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpemHero ooOIero
00pazoBaHUN Y,

- CII 2.4.2.4283-26 «CaHHTapHO-3IUIEMHUOJIOTHYECKIE TPEeOOBaHUS K OPraHU3alUSM BOCIHTAHHS M
0o0y4yeHMsl, OTAbIXa U O3]IOPOBICHMS JETEH U MOJIOAEKH», YTBEP)KICHHBIX IOCTAHOBJIEHHUEM IJIABHOT'O
canutapHoro Bpauda ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «'urnennyeckre HOPMATHUBBI M TPeOOBaHHS K 0OECHEUEeHUIO Oe30MacHOCTH U
(umu) Oe3BpenHOCTH JUId 4eloBeKa (PAKTOpPOB cpellbl OOMTAaHUSA», YTBEPHKAECHHBIX IOCTAaHOBJICHHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

- KOHIICNLIUU Pa3BUTUS MaTeMaTU4ecKoro o0pa3oBaHus, YTBEp:KJIEHHON pacnopsbkeHueM [IpaBurenbcrBa
o1 24.12.2013 Ne 2506-p;

- KOMIUIEKCHBIM IIJJAHOM MEPOIPUATUN IO MOBBIIMIEHUIO KayecTBA MAaTeMaTHYECKOT0 U €CTECTBEHHO-
Hay4yHOro oopa3zoBanus Ha nepuon a0 2030 roxaa.

- IIpukaza Munmnpocsemienuss Poccun ot 10.11.2025 N 808 "O BHeceHMH H3MEHEHHIl B HEKOTOpHIE
npuka3sl  MwuHHCTepcTBa TpocBemieHus Poccuiickoit  Denepanuu, Kacaromuecs — (enepanbHBIX
00pa30oBaTeNbHBIX MPOrpaMM HauyaJbHOTO OOIIero 00pa3oBaHMs, OCHOBHOTO o00IIero oOpa3oBaHUS U
cpenHero obmiero oopazoBanus';

- Ilpuka3a MunucrepctBa npocsemienusi Poccuiickoit denepanyu ot 8 okradps 2025 r. Ne 729 “O
BHECEHMM HW3MEHEHMI B HEKOTOpbIE IpuKa3dbl MunucrepcrBa mnpocsemenus Poccuiickon denepanum,
Kacaromuecs: (hefepanbHbIX 00pa3oBaTeIbHBIX MPOTrPaMM HAaYaJbHOIO 00IIEero oOpa3oBaHuUsi, OCHOBHOTO
o011ero 00pa3oBaHus U CPEHETO OOIIEro 00pa3oBaHus”;

- IIpukasa MunucrepcrBa npocsenienust Poccuiickoit @enepaunn ot 18.06.2025 Ne 467 "O BHeceHuH
U3MEHEHUH B HEKOTOpble NpuKa3zbl MuHuctepcrtBa oOpa3zoBaHus M Hayku Poccuiickoit ®exnepanuu u
MunucreperBa npocsenieHus Poccuiickoit @eneparum, kacaroluecs (eaepalbHbIX TOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB HAYAIILHOT'O OOIIET0 M OCHOBHOTO 00IIero oOpa3zoBaHus'".

Pabouast mporpamma opueHTHpOBaHA Ha IEJIEBBIE MPUOPHUTETHI, CHOPMYTUpPOBaHHBIE B (eepabHON
paboueii mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocutanus MBOY «Capanunckas COLL».

['eomeTpuss Kak OJMH M3 OCHOBHBIX pa3JIeiOB ILIKOJIBHONM MaTeMAaTHKH, MUMEIOIIUN CBOEH uenvio
o0ecnevynTh U3y4eHHe CBOMCTB U pa3MepoB (QUTYp, UX OTHOIICHUH U B3aMMHOE PacIoJIOKEHUE, ONUPaeTcs
Ha JIOTHYECKYI0, JOKa3aTeNbHYI0 JTUHHIO. L[eHHOCTh M3yueHHUs] TeOMeTpUU Ha YPOBHE OCHOBHOI'O OOILEro
00pa30BaHMs 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMIICS yYUTCS MPOBOJUTH JOKa3aTelbHbIE PACCYXKICHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIOUEHMS], JOKA3bIBaTh HCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, ITPOBOJUTH PACCYKIEHUS «OT MPOTUBHOI0», OTINYATh CBOWCTBA OT MPU3HAKOB, POPMYIUPOBATH
oOpaTHbIE YTBEPKACHUS.

Ilenvto vizydyeHus] TEOMETPUU SIBISIETCS MCIOJNb30BAaHHE €€ KaKk MHCTPYMEHTa IPU PELIeHUU Kak
MaTeMaTHYECKUX, TaK W TNPAKTUYECKUX 3aJad, BCTPEUAIOIIMXCS B peanbHOM »ku3HH. OOyuarommiics
JOJIKEH HAYYUThCS ONPEEIUTh T€OMETPUUECKYIO (PUTYpY, OUCATh CIIOBAaMHU YEPTEX UM PUCYHOK, HAUTH
IUIOINAAb 3EMENIbHOTO YYacTKa, pacCYMTaTh HEOOXOAMMYIO UIMHY ONTOBOJIOKOHHOTO KaOens Win
TpeOyemble pa3Mepbl rapaxa ans asromoOuns. [lpu pemieHMnm 3ajad  OPaKTUYECKOIO XapakTepa
00yYaromuHCs YYUTCS CTPOUTh MAaTEMAaTUYECKUE MOJIENU peabHBIX >KU3HEHHBIX CHTYallUi, MPOBOJUTH
BBIUMCJICHNS U OLICHUBATh ITOJTY4YCHHBIN PE3yNbTar.



BaxHo mnopuepkuBaTh CBSI3U TEOMETPUU C JAPYTMMU Y4eOHBIMU IpeAMeTaMH, MOTHBHPOBATH
UCTIOJIb30BaTh OIPENENICHUs] TEOMETPHUECKUX (UIyp M TOHSATHHA, JAEMOHCTPUPOBATH MPHUMEHEHHE
NOJYYEHHBIX YMEHMH B (PU3MKE M TEXHHMKE. DTH CBsA3M Haubojee SPKO BUAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckre cooTHOIIEHU», «Metoa koopauHat» U «Teopema Iludaropay.

VYueOHnbiii kypc «l'eomerpusi» BKJIIOYAaET CIEAYIOIIME OCHOBHBIE pAa3/€ibl  COAEPIKAHMS:
«['eomerpuueckue Qurypsl U HX CBOHCTBa», «l3MepeHue reoMeTpuyecKUX BEIUUUH», «/lekapToBbI
KOOPJAWHATHI Ha TUIOCKOCTHY, «BekTope», «/[Brxkenus miockoctny, «IIpeodpasoBanust mogoous».

Ha uzyuenue yueGHOro Kypca «I'eomerpus» orBoautcs 204 yaca: B 7-M kitacce — 68 yacoB (2 yaca B
HeJeN0), B 8-M kitacce — 68 yacoB (2 yaca B Heneno), B 9-M kiacce — 68 yacoB (2 yaca B HEACIIO).

Jns peanuzanuy mporpamMmbl HCHOJIB3YIOTCS Y4€OHUKH, JONYUICHHBIE K KCIOIb30BAHUIO TPU
peaM3ay UMEIOIIUX TOCYAAPCTBEHHYIO AaKKPEAWTAIMIO O0pa30BaTeNbHBIX IMPOTPAMM HAYAIBHOTO
o011ero, OCHOBHOIO OOIIEro, CpeaHero oOIiero o0pa3oBaHHs OpPraHHU3AIMSAMH, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYIO JeATebHOCTD, MpuKka3zoM MuHmpocsemieHus ot 22.06.2026 Ne 436:

- Maremaruka. ['eometpusi: 7-9-¢ kiacchl: 0a30BbIii YpOBEHb: yueOHUK; 14-¢ u3nanue, nepepadoranHoe /
Aranacsn JI.C., byryzoB B.®., Kagomues C.b. u apyrue, AxuuonepHoe oOmiectBo «M31aTenbcTBo
"IIpocBenienue"»;

- DNeKTPOHHBbIE 00pa30BaTENIbHBIE PECYPCHI, TOMYIIICHHbIE K HCIIOIb30BAHUIO MPU PeaTU3aMH UMEIOLIUX
TOCY/IapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIBHBIX MPOTPaMM HA4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero odmiero oopazoBanus nmpukazoM MunnpocsemnieHus ot 23.07.2025 Ne 551.

Conep:xxanmne y4eOHOro Kypca
/-1 KkJace
HavaneHble nonsaTus reomerpun. Touka, npsMas, OTpe3oK, J1yd. Yroia. Buasl yrios. Beptukanbusie u
cMexHble yribl. buccekrpuca yrna. Jlomanas, MEHOroyroiasHuK. [lapamuiebHOCTE U IEPIIEHIUKYIISIPHOCTD
IPSIMBIX.
Cummerpuunbie ¢Qurypel. OcCHOBHBIE CBOMCTBa oceBoW cummeTpuu. llpumepsl cummerpuu B
OKPY’KaIOILlEM MUDE.

OcHOBHbIE TIOCTPOEHHS C IMOMOUIbI0 LUPKYJAs U JHUHEWKH. TpeyronbHUK. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUIN TpeyroyibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa U MpU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [IpH3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M MNpU3HAKM MapayieNbHbIX MpsMbix. CyMMa YIJIOB TpeyrojibHUKA. BHemHue yrisl
TPEYrOJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBOMCTBO MeIHMaHbl MPSMOYTOJIbLHOTO TPEYroJbHUKA, TPOBEACHHON K
runorenyse. llpu3Haku paBeHCTBA NPSAMOYTOJBHBIX TPEYrOJIbHUKOB. lIpSMOYroJIBHBIN TPEYrOJIBHHUK C
yriaom B 30°.

HepaBeHncrBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, Teopema O
OoJpiieM yrie u 00BN CTOpOHE TpeyronbHuKa. [lepneHauKymsip 1 HaKJIOHHAS.

I'eomerpuyeckoe mecTto TOYeK. buccekTpuca yria M CEpeJUuHHBIN NEPIEHIUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpJa M AMAMETp, MX CBOMCTBAa. B3anMHOE pacnoyiokeHue OKPYXKHOCTU M
npsmoil. KacarenpHasgs M cekymas K OKpYKHOCTH. OKpyKHOCTb, BIMCAaHHas B yroji. BrmcanHas u
OIHMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHHUKA.

8- knace

YerbipexyronpHuku.  [lapamnenorpamm, e€ro mnpu3HakM U cBoMcTBa.  YacTHele — ciydau
napaujiesorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaapaT), MX NMpU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKas
Tpaneuus, ee CBOMCTBa U npu3Haku. [IpsamoyronsHas Tpanenusi.

Meron ynsoeHus wmeauansl. llentpanpHas cummerpus. Teopema @aneca U Teopema o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHMM TPEeYrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Togobue TpeyronpbHUKOB, Kodpduiment nogodus. [IpusHaku mogodust TpeyronbHUKOB. [IpumeHeHne
000U MPH PEIICHUH MPAKTUYECKHX 3a/1a4.



CpoiictBa 1wiomazeii reoMmerpudeckux ¢uryp. DopMynsl IS IUIOMIATUW  TPEYroOJbHHKA,
napaiuienorpaMma, pom6a u tpamnernuu. OTHOIIEHHE TUI0IMAAeH Mo00HBIX Guryp.

Beruucnenue miomanei TpeyroJlbHIKOB U MHOIOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. [Ipumenenne Teopems [Iudaropa npu perieHnu NpaKTHUECKUX 3aad.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro  yrja MpsMOYIOJIbHOIO  TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

BrircanHble M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeIbHOM M XOpAOM. YINIbI MEXIy XOpJaMu U
CEKyIMMU. BrivcanHble ¥ ONMCaHHbIE YETHIPEXYTOJIbHUKU. B3auMHOE pacnonokeHue AByX OKPYKHOCTEH.
Kacanue okpysxHocreil. O01mue kacaTenbHble K JByM OKPY’KHOCTSIM.
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Cunyc, kocunyc, Tanresc yriaos oT 0° go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. POPMYJIbI
IPUBEJICHHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCUHYCOB U TeOopeMa CHHYCOB. Pelienne mpakTH4ecKux 3aaad C
UCIIO0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue mompoodus. [1ogo0me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpousBeeHUH OTPE3KOB XOpA, TEOPEMbI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX, Teopema O
KBaJ[paTe KacaTeJbHOM.

Bekrop, mmHa (MOZyNb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IMPOTHUBOIIOJIOKHO HAINpaBICHHBIC
BEKTOpHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMM HajJ BeKkTopamu. PaznoxeHnue
BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaMm. Koopmunatel BekTopa. CKamspHOE MpOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE J1JIs1 HAXO0XKIEHUS! JUIMH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA IIJIOCKOCTH. YPAaBHEHHUS TMPSIMOH W OKPY)KHOCTH B KOOpAMHATAX,
nepeceyeHre OKPYKHOCTEH U MpsIMbIX. MeToJ1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBubHBIE MHOTOYTONBHUKH. J[mHa OKpykHOCTU. ['pasycHast u paanaHHast Mepa yriia, BEIYUCICHUE
JUIMH 1yT oKpyxHocTel. [nomanp kpyra, cekropa, cerMeHTa.

JIBIDKEHHsSI ITUIOCKOCTH ¥ BHYTPEHHHE CHMMETpuUM (uryp (dieMeHTapHble NpPEICTABICHUS).
[TapamnensHslil nepenoc. IloBopor.

I[Inanupyemsble pe3yIbTaThl 0CBOEHHS POTPAMMBbI

JInuHoCTHBIE pe3y/bTaThl

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHHS POrpaMMbl yu4eOHOTo Kypca «I eoMeTpusi» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIINTAHHE:

IPOSIBJIEHUEM MHTEpeca K IMPOILIOMY U HACTOSIIEMY POCCUICKOI MaTeMaTUKU, IEHHOCTHBIM OTHOILIEHUEM
K JOCTHXXEHHUSM POCCHMCKMX MAaTE€MAaTHKOB M POCCUMCKOM MAaTeMaTH4ECKOW LIKOJIBI, K MCIIOJIBb30BAHUIO
3TUX JOCTUKEHHUH B IPYrMX HayKax U NPUKIAIHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTHIO K BBIIOJHEHUIO O0S3aHHOCTEH TpakJaHWHA W peaM3allid €ro IMpas, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUMN, MPOLEAYP TPaKAAHCKOTO
obmecTBa (HarmpuMep, BEIOOPHI, OITPOCHI), TOTOBHOCTHIO K OOCYK/ICHUIO ITHYECKUX MPOOIJIEM, CBI3aHHBIX C
IPAKTUYECKMM HNPUMEHEHUEM JIOCTH)KEHUH HAayKH, OCO3HAHHUEM BAXKHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUIIOB B JAESITEILHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTaHHE:

YCTaHOBKOM Ha aKTHBHOE Y4YacTHE B PEUICHHM MPAKTHYECKHUX 33Ja4 MAaTeMaTU4YeCKOW HalpaBlI€HHOCTH,
OCO3HAaHMEM BaXXHOCTH MaTE€MaTH4YeCKOro oOpa30BaHUS Ha NPOTSHKEHUM BCEH KM3HHM JUISL YCHEIIHOU
npoecCHOHANBHOM JEATENIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HaHHBIM BBIOOpPOM U
MOCTPOCHUEM HHIUBUAYAJbHONH TPAeKTOpUM OOpa30oBaHUs M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHMYECKOMY BOCIPHUSATHIO MAaTeMaTHYECKMX OOBEKTOB, 3ajad,
pELIeHNH, pacCyKAEHUHN, yMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIlMe B JEATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPHUPOJIbI M O0IIecTBa, MOHUMAHUEM MaTeMaTH4YEeCKOW HayKu Kak
cdepbl UEIOBEUECKON NeATENbHOCTH, 3TAllOB €€ Pa3BUTHUSA U 3HAYMMOCTH JUIS Pa3BUTHs IMBUIN3AIUH,



OBJIAJICHUEM SI3bIKOM MaTeMaTHKU M MaTeMaTHYecKOll KyNbTypoH KakK CpEeACTBOM IIO3HAHUS MHPAa,
OBJIa/ICHUEM MPOCTEHITMMH HAaBBIKAMU UCCIIEIOBATEIbCKON ACATEIbHOCTH;

6) d¢usnyeckoe BocnuTaHue, GopMUpoOBaHMe KYJbTYPbl 3A0POBbSI MW 3MOLMOHAJIBHOIO
Os1aromosyqusi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYeCKHE 3HAHHUS B HMHTEPECax CBOETO 3J0POBbS, BEACHUS 30POBOIO
o0Opa3a >KM3HM (310pOBOE MHUTaHHWE, COATAHCHUPOBAHHBIA PEXKHUM 3aHATUH M OTABIXA, peryJspHas
¢dusnyeckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediekcuu, NMpU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAKOTO e MpaBa JPyroro 4eioBeKa;

7) 3Ko0JI0rnYecKoe BOCIUTAHME:

OpUEHTAallMe Ha NPUMEHEHHE MaTeMaTHMYECKHUX 3HaHWM JUId peleHus 3a7ad B 00JacTH COXPaHHOCTH
OKpY)XKarollle Cpelbl, IJIAaHUPOBAHUS TOCTYNKOB U OIIGHKM MX BO3MOXHBIX MOCIEACTBUMA IS
OKpY’KalolIel Cpeabl, OCO3HAHUEM TIJI00ATBHOrO XapakTepa 3KOJIOTMYeCKHX MpolieM M MyTed HX
pelieHus;

8) ajanTanus K N3MEeHAIOIUMCS YCJIOBUIM COLMATBHOI M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JCMCTBUSM B YCIOBUSX HEOMPEIEICHHOCTH, OBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 NPAaKTHUECKYIO JI€ATEIbHOCTh, B TOM YHCJIE YMEHHUE YUMTHCS y APYTUX JIOAEH, nmpuoOperath B
COBMECTHOMH J1eATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OMbITA JIPYTHX;

HEOOXOUMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAaHUH, B TOM uucie (GopMynHpoBaTb HJIEH, MOHATUS,
runore3bl 00 OO0BbEKTaX M SBJICHHUSX, B TOM UHCJIE pPaHEE HEU3BECTHBIX, OCO3HABaThb JEPUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BbI3OB,
TpeOyIOMMiA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC pEIIeHUs U JCHCTBUS, (OpPMYyIUPOBATH U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

MeranpeameTHble pe3yabTaThl

ITo3naBaTe/bHBIC YHHBEpPCaJIbHbIC Y4eOHbIC NeliCTBUSA

Ba3oBble jornyeckue AeficTBus:

-BBISIBJIATh W XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaTEeMaTUYeCKHMX OOBEKTOB, TIOHATHIA,
OTHOLIEHUH MEXAY MOHATHUAMHU, (POPMYIHPOBATh ONpPEAETICHUS MOHATUH, YCTaHABIUBATh CYIIECTBEHHBII
IpU3HAK Kiaccu(UKaluu, OCHOBaHUs JUid 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3A,;
-BOCIIPUHUMATh, (OPMYJIMPOBATh U MPeoOpPa30OBBIBATh CYXKJEHUS: YTBEPAUTENbHbIE U OTPHUILATEIbHBIE,
€/IMHUYHbIE, YaCTHBIE U O0IIHE, YCIOBHBIE;

-BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTHM, B3aMMOCBSI3M M NPOTHBOpeuMsl B (akTax, JaHHBIX,
HaOJIOMEHUSAX U YTBEPXKICHMSAX, TMpeanaraTb KPUTEpUM M BBIABICHHMS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

-JIeNaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUECHH,
YMO3AKJIFOUEHUH 110 aHAJIOTHH;

-pa3buparh J0Ka3aTelIbCTBA MaTeMaTHUECKUX YTBEpXAEHUH (TMpsMble U OT MPOTHBHOIO), MPOBOJIUTH
CaMOCTOSITENIbHO HECIIOKHBIE J0Ka3aTeIbCTBA MaTeMaTH4YEeCKUX (aKTOB, BBICTpaMBaTh apryMEHTAlHIO,
IPUBOANUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

-BBIOMpATh croco0 pemieHus: yuyeOHOHM 3ajaud (CpaBHMBATh HECKOJBKO BAapHAHTOB pPEILLEHUS, BHIOMPATh
HanOoJee MOAXOAIUI ¢ yYETOM CaMOCTOSITETILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckne 1eiCTBUS:

-ACIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENLCKUH HMHCTPYMEHT IO3HaHMs, (OPMYIMPOBATH BOIPOCH,
dukcupyromue mnpOTUBOpeUHe, MpoOJIeMy, CaMOCTOSTEIbHO YCTaHAaBIMBAaThb MCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

-IPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY HECJIOXHBIA 3KCIEpUMEHT, HeOOobIIoe
UCCIIEIOBAaHUE MO0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COOO0M;

-CaMOCTOATENbHO (POpMyTHpOBaTh 0OOOIIEHUS U BBIBOJABI MO PE3yNbTaTaM MPOBEIEHHOIO HAOIIOACHMS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUII;
-IIPOTHO3UPOBATh BO3MOYXKHOE Pa3BUTHE MPOLECCA, A TAKXKE BBIIBUraTh MPEANIOIOKEHHS O €T0 Pa3BUTUU B
HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

-BBISIBJIATE HEAOCTATOYHOCTh W HU30BITOYHOCTb HMH(OpMAIMM, JaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3a/1a4i;



-BBIOMPATh, aHATM3UPOBATH, CUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH HHOOPMAIMIO PA3IMIHBIX BHIIOB U
dbopM TpeCTaBICHNUS;

-BpIOMpaTh (opMy TpeaCcTaBlIeHHS WHGOPMAMKA W HWUTFOCTPHPOBATH pEIIaeMble 3a7adydl CXEMaMH,
IrarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

-OIICHUBAaTh  HAJEKHOCTh  WHPOPMALMU 10  KPUTEPHUSM, TPEAJIOKCHHBIM  YUUTEIEM KU
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0menne:

-BOCIIpUHUMATH B (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBUSIMHU U IEISMH OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
XOJIy pelICHUs 331a4H U TIOJYYCHHBIM Pe3yJIbTaTam,

-B X0/i¢ 00CYKJICHUS 3a/1aBaTh BOIMIPOCHI 110 CYIIECTBY 00CYK1aeMOI TeMBbI, TPOOJIEMBI, PeIIaeMoi 3a/1a4H,
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HA TIOUCK PEUICHHS, COIMOCTaBISITh CBOM CYXICHHS C CYKICHHSIMHU
JIPYTrUX YYacTHHKOB JIMAllora, OOHAPYXHMBATh pa3Myhe M CXOACTBO NO3MLMH, B KOPPEKTHOH (opme
(GopMyITHpOBaTH pa3HOTIIACHS, CBOU BO3PAKECHUS;

-TIPEJICTABIISATh PE3YJbTAThl PEIICHUS 33/a4M, YKCICPUMEHTA, MCCIEOBAaHUs, MPOEKTa, CaMOCTOATEIHHO
BBIOUPATh OPMAT BBICTYIUICHUS C YIETOM 3aj1a4 MPE3CHTAIUN U OCOOCHHOCTEH ayIMTOPHH.
CoTpyaHun4ecTBo:

-[IOHUMaTh ¥ HKCIIOIB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIAMBHIYAJILHOW pa0OTHI MPU PEHICHUN
y4eOHBIX MaTEeMaTHUECKUX 33]1a4;

-IPUHAMATh 1€1b COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pPabOTHI,
pacrpenelsaTh BUabl paboT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC M PE3yIbTaT paboThl, 00001aTh MHEHHUS
HECKOJILKHX JTIOJICH;

-y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYXkIeHUs, OOMEH MHEHHUSMH, MO3TOBbIC IITYpPMbI U
JPYTHE), BBIIOJHATH CBOIO YacTh PabOTBl M KOOPIWHUPOBATH CBOM JIEHCTBUS C IPYIHMH WICHAMU
KOMaH/Ibl, OIICHMBATh KA4YeCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anusi:

-CaMOCTOSATEIbHO COCTABJISITh IUIaH, ajJrOPUTM pEIIeHUs 3adauu (WIM ero 4acTh), BbIOMpaTh CHOCO0
pelIeHusl C YYeTOM HMEIOUINXCS PECYypCoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh |
KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ yUeTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

-BJIaJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJS TMpoIlecca M pe3yiabTaTa pelleHuss MaTeMaTHYecKOM
3a]1a49u;

-PEABUAECTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh NpPHU PEIIEHUU 3a7aud, BHOCUTH KOPPEKTHUBHI B
JESTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAHJCHHBIX OIIMOOK, BBISIBIICHHBIX TPYTHOCTEH;
-OIIEHUBaTh COOTBETCTBHE pe3yabTaTa EATEIBHOCTH TIOCTABICHHON €T U YCIOBHUSAM, OOBSCHSTH
NPUYUHBI TOCTYKEHUS VI HEAOCTHIKCHHS IIeM, HaXOIUTh OIMMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

IIpenmeTHble pe3yJibTaThI
7-i KJacc
K koHIty 00y4eHust B 7-M KJiacce 00yJaronuiics MOTYIHUT CIEeIYIOIINE TPEIMETHBIE PE3yIbTaThl:

PacrioznaBaTth u3yueHHBIE Te€OMETpUYECKHE (UIYpbl, ONpeAeNsiTh HX B3aUMHOE pPAaclojIOXKEeHHeE,
U300paxarh reoMeTpuuecKrue (GUTYpHI, BBHITIOIHATh YEPTEKH MO YCIOBUIO 3a/1a4uu. M3MepsaTh TUHEHHBIC U
yrHOBI)Ie BCIIMYHUHEIL. PeH_IaTI) 3a1a4 Ha BBIYUCIICHUC OJINH OTpGSKOB 1 BCIIMYUH erTOB.

[IpoBoauTh rpyOyI0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYWH MPEAMETOB B PEAbHOM KU3HHU, pa3MepoB
NPUPOJIHBIX 00BEKTOB. Pa3znuuaTh pa3mMepsl 3TUX 0OBEKTOB MO MOPSJIKY BEJTUYUHBL.

CTpouTh 4epTexu K F€OMETPUUECKUM 3a]a4aM.

HOJ’ILSOB&TBCSI HpI/ISHaKaMI/I paBeHCTBa TprrO.]'II)HI/IKOB, HUCITIOJIB30BAaThH HpI/I3HaKI/I 158 CBOﬁCTBa
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 33]1au.

[IpoBOIUTH JTOTUYECKHE PACCYKICHHSI C UCTIOIB30BAHHEM T'€OMETPHIECCKUX TEOPEM.

Ilonp30BaTbCcst NpPU3HAKAMU PABEHCTBA IMPSAMOYIOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEUaHBI,
MIPOBEJICHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHHH T€OMETPHICCKUX 3aad.



OnpenensaTh NapajuIeNbHOCTh NPSIMBIX C TMOMOMIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HHUMH CEeKyllas.
Onpenenars napauieIbHOCTh MPAMBIX C MOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJAHOW MPsIMOM 10
TOYEK IPYTOM MpsIMOM.

Pematp 3a1aumn Ha KieT4aroi Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIE 3HAYEHHUS YIJIOB B T€OMETPUUYECKHX
3a/1ayax C MCHOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYI'OJBHUKOB, CBOWCTB VIJIOB,
00pa30BaHHBIX MPU MEPECeUCHUH JBYX MapalielbHBIX MPAMBIX ceKyllei. PemaTs npakTuueckue 3anaqyu
Ha HaXOK/JICHUE YIJIOB.

Brnazsers moHATHEM reOMETPUYECKOr0 MECTa TOYEK. YMETh ONPEeNITh OUCCEKTPUCY YIJIa U CePEeIUHHBIN
NEePHEHANKYIISP K OTPE3KY KaKk FreOMETPUUYECKHE MECTA TOYCK.

@opMyIHpPOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpbl U MaMeTpa OKPY>KHOCTH, MOJIb30BaThCs UX
CBOMCTBaMH. YMETh NPUMEHATH 3TH CBOMCTBA IIPU PEILICHUU 3a/1a4.

Brnagete NOHATHEM ONMCAHHOW OKOJO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HAXOIUTh €€ LEHTP.
[Tonb30BaTbest pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCSl B OJJHOU TOYKE, U O
TOM, YTO CEPEIMHHbIE NEPIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIB30BATHCSI TEOPEMOM O MEPHEHIUKYISIPHOCTU
KacaTeJIbHOU U painyca, IPOBEIECHHOIO K TOUKE KacaHUsl.

[Tonb30BaThCs MPOCTENIIMMHU F€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh UX MPAKTUUYECKUI CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHHUS C TIOMOIIBIO ITUPKYJIS U TUHEHKHU.

8-i kaace
K koHIy 00yueHus B 8-M kJj1acce 00y4aroImuics MoJIyduT Ccaelyrolue NpeIMeTHbIE pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJbHUKOB, UX 3JEMEHTHI, [10Jb30BAThCA X CBOWCTBAMU IPU
pELICHUH T€OMETPUUYECKUX 3a71ay.

[IpumensTH CBOMCTBA TOUKU [IEPECEUEHMSI MEIMAH TPEYroJibHUKA (LIEHTpa Macc) B PEILICHUH 3a/1au.

Brnaners nmonsTHEM CpeHEW JMHUU TPEYroJbHUKA W TpalelMy, IPUMEHATh UX CBOWCTBA MPHU pPEIICHUU
reomerpuueckux 3anad. [lomap3oBarbcs Teopemont Paneca U TEOPEMOM O INPONOPLUUOHAIBHBIX OTPE3KAaX,
IIPUMEHATH UX JUIS PELICHMS] IPAaKTUYECKUX 3a]1a4.

[IpumeHsTh NpU3HAKK 110100MS TPEYTOJIbHUKOB B PEILICHUH T'€OMETPUUECKHUX 3a]1a4.

[Tons3oBatbest Teopemoil Iludaropa ans pemieHnss reoMeTpUYecKUX M MpakTHUecKuX 3aaad. CTpouTh
MaTeMaTUYeCKyl0 MOJElb B MPAKTHUECKUX 3a/ayax, CAMOCTOSTEIbHO JeNlaTh YepTeK M HaXOIUTh
COOTBETCTBYIOINE JJINHBI.

Bnagers moHSTHSMM CHHYCA, KOCMHYCa M TaHTE€HCAa OCTPOro yrja MpsSMOYTOJbHOIO TpPEYroJbHHKA.
[Tosb30BaThCs ITUMH MOHATUAMU JIJIS1 PELICHMS] IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHeiMH crioco0amMu) IUIOMIAAb TPEYrOJdbHUKA W IJIOLIAJAM MHOTOYTOJIBHBIX (UTYp
(monp3ysich, rAe HEOOXOAMMO, KaJIbKyJIATOpoM). IIpuMEHSATh MoilydyeHHbIE YMEHHs B HPAKTUYECKUX
3aJa4ax.

Bragers MOHATHSMM BIIMCAaHHOTO M LIEHTPAIbHOIO YIJIA, MCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yriax Mexay XOpAaMHu (CEeKYIMMHU) U yTIiie MEeXIy KacaTeabHOW U XOpAOH IIPU PEIIeHUH F€OMETPUUECKUX
3az1ad.

Brnagerb  moHATHEM ~— ONMMCAaHHOTO  YETHIPEXYTOJIbHHMKA, MNPUMEHATh  CBOWCTBA  OMHCAHHOIO
YEThIPEXYTOJbHUKA TP PEIICHNN 3aa4.

[TpyMeHsTh MoJydyeHHbIE 3HAaHUS HAa MPAKTHUKE — CTPOUTHh MaTeMaTHUYEeCKHE MOJIENH Ul 3a]a4 peabHOU
KHU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS C MPUMEHEHHEM I000us U TPUTOHOMETPUHU
(TOMB3YACH, TIe HEOOXO0IMMO, KaTbKYISITOPOM).

9-ii Ky1ace
K xoHiy o0y4yenus B 9-m kiacce 00ydaronuiicss MOIyYUT CASAYIONINE MPEAMETHBIE Pe3yIbTaThI:

3HaTI) TpI/Il"OHOMeTpI/I'—IeCKI/Ie CI)YHKIII/II/I OCTpLIX er'IOB, HaXOAUTh C UX IOMOIIBIO paanqHHe D3JICMCHTBI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pelIeHue MPSMOYTOJIbHBIX TPEYrOJbHUKOBY»). HaxoauTh (C MOMOIIBIO
KaJIbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHH.

HOJ’IB3OB&TBC$I (I)OpMy.HaMI/I HpI/IBeI[eHI/IH N OCHOBHBIM TpI/IF OHOMeTpI/I‘-IGCKI/IM TOXACCTBOM  IJId
HAXOXJICHUS COOTHOIICHUH MEXy TPUTOHOMETPHUCCKUMHU BETHINHAMHU.

I/ICHOHB3OB3_TB TeopeMLI CI/IHYCOB 158 KOCI/IHYCOB JJIA HAXOXKICHUA paBJII/I‘-IHI:IX 3JICMCHTOB TPGYI‘OJIBHI/IKa
(«pemieHne TpeyrojbHUKOBY), TPUMEHSTh UX MPH PEIICHHH F'EOMETPHYCCKHX 3a7ad.



Brnanets moHaTHsMU TnpeoOpazoBaHHUS MOA00MS, COOTBETCTBEHHBIX JJEMEHTOB IOJOOHBIX (HUTYP.
[Tonp30BaThbes cBOMCTBaMU 1OI00MSI TPOU3BOJIBHBIX (DUTYD, YMETh BBIUUCIATH JUIMHBI U HAXOAUTH YTIIbI Y
no1o0HbIX ¢uryp. [IpumensTs cBoiicTBa Mog00Ms B MPAKTHUECKUX 33JadaxX. Y METh MIPUBOJIUTH MPUMEPHI
NOJOOHBIX (PUTYp B OKpPY’KAIOIIEM MHpE.

[Tonb30BaThbcs TEOpeMaMu O MPOU3BEIECHUU OTPE3KOB XOPJA, O MPOU3BEACHUU OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTelbHOM.

[Tonb30BaThCs BEKTOpaMHU, MOHUMATh HMX TIE€OMETPUYECKUA U (PU3NYECKUIl CMBICT, NPUMEHATh HUX B
pelIeHNH TeOMETPUYECKHX U (u3ndeckux 3ajad. [IpuMeHsTh CKaaspHOE MPOU3BEIECHHE BEKTOPOB IS
HAXOX/ICHUs JJIMH U YTJIOB.

[Tonmp30BaTbcss METOJOM KOOPJMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIICHHUH T€OMETPUYECKHX U
MPAKTUYECKHX 3ajau.

Brnaners NOHATUSMH MPAaBHIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI YT OKPYXHOCTH U
paZvaHHOIl Mephl yIila, yMETh BBIYUCIATH IUJIOLIAAb Kpyra U ero yacteil. [I[puMeHsTh nofydyeHHbIe YMEHUs
B IIPAaKTUYECKUX 3a/1a4ax.

Haxoauth ocu (Wiu UEHTPHI) CUMMETpUM (QUTYp, HMPUMEHSATH IBUKEHHS IUIOCKOCTH B IMPOCTEHIIMX
clTydasx.

[IpuMeHsTH MoydYeHHbIe 3HAHUA Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHe MOJEIH Il 3a/1ad pealibHOM
JKU3HU M TPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C MPUMEHEHUEM IOJ00MS U TPUTOHOMETPHUECKHUX
GyHKIMH (MTOTB3YSICh, TJIE HEOOXOIMMO, KaTbKYISITOPOM).

TemaTuueckoe IJIAHUPOBAHUE

7-ii kaace
No HaumenoBanue pasnenos KoymmuectBo 4vacoB DneKkTpoHHbIe (IU(PPOBLIL)
n/m U TEM MPOTPaMMBbI Bcero | Konrponbhbie | [Ipaktudeckue | 00pa3oBaTelbHbIE PECYPCHI
paboThI paboThl
[Ipocreiiimme reomeTpuyecKue 14
1 (burypsl 1 UX CBOMCTBA. bubmuoreka [JOK
N3mepenne reoMeTpu4ecKux https://m.edsoo.ru/7f415e2e
BEJINYUH
5 TpeyronbHuKH 22 1 bubnmoreka LIOK
https://m.edsoo.ru/7f415e2e
3 [TapannenbHble NpsMBIE, 14 1 bubnnorexa IIOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTb U KpPYT. 14 1 bu6moreka [IOK
['eomeTprueckne nocTpoeHMs https://m.edsoo.ru/7f415e2e
[ToBTOpenue, o6o0IIEHNE 4 1 Bbubmmoreka [IOK
5 | 3HaHwMiA https://m.edsoo.ru/7f415e2e
o0111ee KOJTMYECTBO YacoB 110 68 4 0
porpaMme
8-ii ki1ace
KonnuecTBo vacos DIEeKTpPOHHBIE
Ne | HaumeHnoBaHue pa3niesnos (unpoBeie)
I/ | ¥ TeM IpOrpaMMbl Beero Kontponeheie | [Ipaktuieckue | ogpasoparesbbie
paboThI paboThI pecypes
butmmoreka [IOK
1| Hererpexyronbruxn 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 | mpOMOPIHMOHATBHBIX OTPE3KaxX 15 1 bubmorexa LIOK
potiop ’ https://m.edsoo.ru/7f417e18
M0100HbBIE TPEYTOJIbHUKH



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

[Inomanes. Haxoxnenue
3 IJIOIIaJeH TPEYTrOJIbHUKOB U 14 1 bubmnorexa [IOK
MHOT'OYTOJIBHBIX (DUTYP. https://m.edsoo0.ru/7f417e18
[Tnomanu mogoOHBIX puryp
4 Teopema [ludaropa u nayana 10 1 bubmunoreka [JOK
TPUTOHOMETPHUH https://m.edso0.ru/7f417e18
VYTIIIBl B OKPY’KHOCTH.
pexyrol ) https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHocTeR
5 [ToBTOpeHmE, 0600IIEHNE 4 1 bubmuoreka IJOK
3HaHUHN https://m.edsoo.ru/7f417e18
o011ee KOJIM4YECTBO YacoB 10
nporpamme 68 6 0
9-it kaace
KomnuectBo yacos
Ne | HammeHoBaHuU€ pa3fenoB U 03(151 e;c:g;;r;?:l{(g?@pmme)
I/ | TeM IPOrpaMMbl Beero Konrtponsnslie | [IpakTnyeckune p
paboTHI paboTHI peCypept
Tpuronomerpus. Teopemsl bu6imorexa [IOK
1 |KOCHHYCOB M CHHYCOB. 16 1 https://m.edsoo.ru/7f41al2c
Pemenne TpeyroibHUKOB
[Ipeo6pa3zoBanue nomoous. bubnmoreka LIOK
2 | Merpuyeckrue COOTHOILIECHUS B 10 1 https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubnuorexa [JOK
3 |Bexroput 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpIMHATHI HA 9 1 bubanorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunpHbIE
5 |MHOTOYTOIbHUKH. Jna 8 bubnuoreka [IOK
OKPY>KHOCTH | TUIOIIA/Ib KpyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue nomanei
6 | /IBm>XeHHs MIOCKOCTH 6 bubmorexa LHOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600MIIEHNE, 7 5 bubmuorexa [JOK
crucTeMaTu3aIys 3HaHU https://m.edsoo.ru/7f41al2c
oO11ee KOJIM4eCTBO YacoB 10
nporpamme 68 6 0

HpOBepﬂeMLIe Tpeﬁona}mﬂ K pe3yjabTarTaM 0CBOCHUSA OOII u 31eMeHTBI COACPRKaAHUA

7-1 kjaacce

IIpoBepsiemblie TpeOGoBaHud K pe3yjabraTam ocBoenusi OOII

Kon

[IpoBepsiembie TpeAMETHBIE Pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHOM



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

IPOBEPSEMOTO
pe3yabTara

MPOrPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS

6

['eomeTpus

6.1

Pacnio3naBatp M3y4eHHbIE TEOMETPHUECKUE (PUTYPBI, OMPEACTATh UX B3AaUMHOE
pacrioyiokeHue, n300pakaTb reOMeTpUUecKUe GUrypsl, BBITOIHATh YEPTEXKHU IO YCIOBUIO
3anaun. M3mMepsTh JIMHEWHbIE U YITIOBbIE BEIMYUHBL. Pemars 3a1a4n Ha BBIYUCIICHHUE
JUIMH OTPE3KOB U BEIUYMH YIJIOB

6.2

Jenate rpy0OyIo OLIEHKY JIMHEWHBIX U YTTIOBBIX BEJIMUYUH MPEIMETOB B PeallbHOM JKU3HU,
pa3MepoB MPUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ITUX 0OBEKTOB 10 MOPSAIKY
BEJIMYUHBI

6.3

CTpouth 4epTeKH K F€OMETPUUECKHUM 3a/1adam

6.4

ITonw3oBaThCs IMpU3HaKaM#1 PaBCHCTBA TPCYTrOJIbHUKOB, UCIIOJIL30BATh IIPU3HAKH U
CBOMCTBa paBHO6eI[peHHbIX TPEYIrOJIbHUKOB IIPpHU PCHICHUU 3a/1a1

6.5

HpOBOI[I/ITB JIOTUYCCKUE PACCYKACHUSA C UCITIOJIB30BAHUEM I'COMCTPHUICCKUX TCOPEM

6.6

ITonb30BaTbCs NPU3HAKAMHU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeJUaHbl, IPOBEICHHOMN K TUIIOTEHY3€ MIPSAMOYTOJIbHOI0 TPEYTOJIbHUKA, B PELICHUU
r€OMETPUUYECKHX 3a/1a4

6.7

OnpenensaTh MapaiebHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMH
cekymiasi. OnpenensiTh napauieIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJHON MPSIMOH 10 TOYEK APYTOH MpsSMOit

6.8

Pemiate 3a1aun Ha kieTyaToit Oymare

6.9

[TpoBOAUTDH BHIYMCIECHUS U HAXOUTh YNUCIIOBbIE U OyKBEHHBIE 3HAUCHUS YIJIOB B
FEOMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, 00pa30BaHHBIX MPU NEPECEUCHNUHN JBYX MapaliieIbHbIX
IPSAMBIX CEeKyIIed. PemaTes mpakTuyeckue 3a1a4n Ha HaXOKICHUE YII0B

6.10

Bnagets noHsATHEM reOMETPUUECKOIO MECTa TOUEK. Y METh ONPEENATh OMCCEKTPUCY yria
Y CEepPEeIMHHBINA NEPIEHANKYIIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK

6.11

DopMynMpOBATH ONIPEAECIICHNS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
IIOJIB30BAThCSA X CBOMCTBAMHU. ¥ METh IIPUMEHATH 3TH CBOWCTBA MPH PEIICHUH 3a7a4

6.12

Brnaners NoHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HAXOJIUTH €€
ueHTp. Ilonp3oBaThcs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA
NIEPECEKAIOTCS B OAHON TOUYKE, U O TOM, YTO CEPEANHHBIE TIEPIIEHANKYIISAPBI K CTOPOHAM
TPEYroJIbHUKA IIEPECEKAIOTCS B OJJHON TOUKE

6.13

BraneTs noHATHEM KacaTeIbHOM K OKPYKHOCTH, TIOJIb30BATHCS TEOPEMOH O
NEPIEHANKYJIAPHOCTH KacaTeIbHON U paJnyca, IPOBEJEHHOIO K TOYKE KACAHUS

6.14

ITonw30oBaThCA HpOCTGﬁIHHMPI TCOMETPUICCKUMU HCPABEHCTBAMU, IOHUMATh UX
HpaKTI/IquKI/Iﬁ CMBICJI

6.15

HpOBO,Z[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C TIOMOIIBIO MUPKYJIA U JIMHEUKH

IIpoBepsieMble 3JIeMEHTHI  COAEP:KAHUS

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

6 ['eomerpus




HauanbHblie noHaTus reomerpun. Todka, npsimasi, OTpE30K, JIyd. YT0i1. Buasl yrios.
6.1 Beprtukanbabie 1 cMexHbIE yTIIbl. bruccekTprca yria. JIomaHasi, MHOTOYT OJIbHHUK.
[TapamienbHOCTh U NEPNEHANKYISIPHOCTD IPSIMBIX

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUU. [IpuMepsr cuMMeTpu B

6.2
OKpPY’KaIoIlleM MUpE
6.3 OcHOBHBIE IIOCTPOEHUS C IIOMOILBIO LIUPKYJIA U JIMHEWKH. TpeyronbHUK. BricoTa, Meauana,
' OuccekTpurca, uX CBOMCTBA
6.4 PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKHA. HepaBeHCTBO TpeyronbHUKa
65 CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYTOJIbHUKOB
6.6 CBolicTBa U NPU3HAKY MMAPAJJIENIBbHBIX MPsAMbIX. CyMMa yIiioB TpeyrojbHUKa. BHelHue yribl
' TpEyroJbHUKA

[TpsamoyronbHbIi TpeyroibHUK. CBOWCTBO MeAMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
6.7 IIPOBEJCHHON K runoreHyse. [I[pu3Haku paBeHCTBa MPSMOYTOJbHBIX TPEYIOJbHUKOB.
[IpssMOyTOJIBHBIN TPEYTOJIBHUK € yriaoM B 30°

HepaBeHCTBa B ITCOMCTpPHH: HCPABCHCTBO TPCYIr'OJIbHUKA, HCPABCHCTBO O AJIMHC HOMaHOﬁ,

6.8 N
TeopeMa 0 OOJIbIIeM yriie U OOJbIIeH cTOpoHe TpeyroiabHuKa. [leprnenaukynap u HaKJIOHHas
6.9 ['eomeTpuueckoe mecTo Touek. buccekTpuca yria u cepeAMHHBIN NEPIEHIUKYISAP K OTPE3KY
' KaK N€OMETPUYECKHE MECTa TOUEK
6.10 OKpy»XHOCTb U KPYT, XOpJla U AUAMETP, UX CBOICTBA. B3auMHOE pacronokeHne OKpyKHOCTU
' u npsamoii. KacarenbHas 1 ceKyiasi K OKpyKHOCTH
6.11 OKpy’KHOCTb, BIICAHHAs B yrojl. BrnimcanHasi u onucaHHas OKPYKHOCTH TPEyroJibHUKa
8-ii kiace
IIposepsiembie TpeOoOBaHus K pesyabraram ocsoenus OOII
Kon o .
DOBEDIEMOLo ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
POBEp MpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30oBaHuUs
pe3ynbrarta
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BATHCS UX
' CBOMCTBaMHU IPH PELICHUH F€OMETPUUECKUX 3a7au
6.2 [TpuMeHATH CBOICTBA TOUKH IEpEeCceUEeHUsI MeIuaH TPEeyroJibHUKa (LIEHTpa Macc) B

perieHuu 3aaa4d

Brnanets nmoHsTHEM CpeHEN JIMHUU TPEYTOJIbHUKA M TPANEIH, IPUMEHSTh UX CBOKWCTBA
6.3 IIPY pELIEHUN TeoMeTpruuecKux 3aaad. [lonp3zoBaTses Teopemoit daneca u TeopeMoit o
MIPOIMOPLMOHAIBHBIX OTPE3KaxX, MPUMEHSATh UX Ul PELIeHUs! IPaKTHUECKUX 3a7a4

6.4 [TpuMeHsATH PU3HAKH 1TOI00US TPEYTOIBHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1a4

Ilonp30BaThCA TeOpeMOﬁ Hﬂ(baropa IJIg PCIICHUSA TCOMCTPHUICCKUX U TPAKTUUCCKHUX
6.5 3aaad. CTpOI/ITI) MaTEMAaTUYCCKYIO MOJICJIb B IPAKTUYCCKUX 3aaad4ax, CAMOCTOATCIIBHO
ACIaTh YCPTCIK U HAXOAUTh COOTBCTCTBYIOIIHC JJINHBI

Brnagets moHATHSAMU CHHYCa, KOCHHYCA U TAHT€HCA OCTPOro yria MpsSMOYTroJbHOTO
TpeyronbHHKa. [107630BaTHCS 3TUMHU MOHSITUSMH JJIs PEIICHUS TPAKTHUECKUX 3a7a4

6.6

BoraucisaTs (pa3nuuHbIMU CITIOCOOAMU) TUIOMIAL TPEYTOJbHUKA U TUTOIIAH

6.7
MHOTOYTOJIBHBIX (PUTYp (MOIB3YACh, T HEOOXOAUMO, KaTIbKYIITOpOM). [IprMeHsTh




MOJIYUYCHHBIC YMCHUA B MIPAKTHYCCKUX 3aJavdax

BnageTs MOHATUAMYU BIMCAHHOTO U LIEHTPAJIIBHOTO YIUIA, UCIIOIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaxX, YIJaX MEXAY XOpAaMu (CEeKYyLIUMU) U yIile MEeXAY KacaTelbHOU U
XOpAOH NIPU PEIIEHUU N'€OMETPUUECKUX 3a1ad

Bnagers MOHATHEM ONMCAHHOIO YETHIPEXYrOJbHUKA, IPUMEHATH CBOMCTBA OIIMCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PELLEHNH 3a/1a4

6.9

[IpuMeHsTH MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE - CTPOUTh MaTEMaTHUYECKUe MOJIEIH [T
6.10 3a/1a4 peasibHOM KU3HU U MMPOBOJIUTH COOTBETCTBYIOIME BHIYUCIICHHS C IPUMEHEHUEM
0100Us U TPUTOHOMETPUH (TIOJIB3YSICh, I71€ HEOOX0IUMO, KAJIbKYJISITOPOM)

IIpoBepsiemble 3JIEeMEHTHI COAePKAHUS

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS
6 ['eomerpus
6.1 YetsipexyroabHuky. [lapannenorpamMm, ero npu3Haku U CBOUCTBA
6.2 [TpsMoyronbHUK, poMO, KBafpaT, UX IPU3HAKHU U CBOMCTBA
6.3 Tpamneuus, paBHOOOKas! Tpaneuusi, ee CBoicTBa U npusHaku. [IpsmoyronpHas Tpanenus
6.4 Merton yaoenust meauansl. LlenTpanbHas cummerpus. Teopema ®Daneca u teopema o
' HIPONOPLHUOHATIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Togo6ue TpeyroasHUKOB, KOdPPuuueHT mogodus. [Ipu3Haku mogodus TpeyroabHUKOB.
' [TpuMeHeHne OJ00MS TPU PELLICHUH PAKTUYECKUX 3a/1a4
6.7 DopMyITbl TS TUIOIIAA TPEYTOJIbHUKA, TIapajliesiorpaMma, poMmoa v Tpanenuu
6.8 CaoiicTBa 1utomaaeit reomerpudeckux ¢uryp. OTHOIIEHKE TII0MaeH T0100HBIX GUTyp
6.9 Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu permeHnn NpakTUYECKUX 3a71a4
6.11 CuHycC, KOCHHYC, TAHT'€HC OCTPOTO yIjla MPSMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
' TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°
6.12 BrniucanHble U IEHTpaIbHbBIE YTJIbI, YTOJI MEXKIY KacaTeIbHON M XOPI0H. YTIIbI MeXIY
) XOpJIaMU U CEKYITUMU
6.13 BnrcanHbIE U ONMCAHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3anmMHoe pacronoxkenue AByx okpyxHoctell. Kacanue okpyxHocteid. OOmiue kacaTeabHble
' K JIBYM OKPY>KHOCTSIM
9-if kaace
IIposepsiemble TpeOoOBaHus1 K pe3yabraram ocsoeHus OOII
Kon o o
DOBEDSEMOLD ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
POBEp MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs
pe3ynbTaTta
6 I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C MX TTOMOIIBIO
6.1 pa3IMyYHbIEe 3JIEMEHTHI IPSIMOYTOJIBLHOTO TPEYTOJIbHUKA («pellleHne MPSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C mMOMOIIBIO KAJIbKYIISATOPA) JUIMHBI U YTIIbI IS




HETAOIUYHBIX 3HAUYCHUH

6.2

[Tonb3oBatbes hopmynamu NPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUTSI HAXOXACHUSI COOTHOIICHHUM MEX]ly TPUTOHOMETPUUYECKUMHU BEJIMUUHAMHU

6.3

Hcnonb3oBaTh T€OpEeMbl CHHYCOB M KOCUHYCOB JIJIsl HAXOK/ICHUS PA3JIMYHBIX AJIEMEHTOB
TpeYrojbHUKa («peleHue TPEyroJbHUKOBY), IPUMEHSTh UX MPU PElICHUN
F€OMETPUUYECKUX 3a/1a4

6.4

Brnaners nonstusMu npeoOpa3oBaHus 1010015, COOTBETCTBEHHBIX 3JIEMEHTOB MTOI00HBIX
¢uryp. ITonb30BaThCst cBONCTBAMU MOJO0HS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYHCIATD
JUIMHBI ¥ HAXOAMUTH YIIIbl y MO0OHBIX Guryp. [IpuMeHsaTh cBOlCTBa MO100MS B
MPAKTUYECKHX 33/1a4ax. YMETh MPUBOJUTH IPUMEPHI TOTOOHBIX (PUTYP B OKPYKaIOLIEM
MUpE

6.5

[Tonmp30BaThCst TEOPEMaMH O TIPOU3BEICHUH OTPE3KOB XOP/, O IPOU3BEACHUHU OTPE3KOB
CEKYILHUX, O KBaJIpaTe KacaTelbHOM

6.6

ITonp3oBaThCs BCKTOpaMH, IIOHUMATb UX FCOMeTpI/I‘leCKI/Iﬁ n (1)I/I3PI‘I€CKPII>'I CMBICJI,
IMPUMCHATH UX B PCIICHUN IT'COMETPUUCCKUX U (1)I/IBI/I‘I€CKI/IX 3aJa4. HpI/IMCHﬂTI) CKaJIIpHOC
MMPOU3BCACHUC BCKTOPOB AJId HAXOKACHU IJIMH U YTJIOB

6.7

ITonp3oBaThes MCTOJAOM KOOPpJHWHAT Ha IINIOCKOCTH, IPUMCHATL €I'0 B PCIICHUN
rCOMCTPHUICCKUX W MMPAKTUUCCKHUX 3aJiayq

6.8

Bitagers nOHATUAMMU NIPABUIBHOIO MHOIOYTOJIbHUKA, JUTMHBI OKPY’KHOCTH, JJIMHBI JYT'U
OKPYKHOCTH Y PaJlMaHHON MEPBI yIila, YMETh BBIYUCIIATH IUIOMIAb KpPyra U €ro 4acTei.
IIpuMeHATH MOy4YEHHBIC YMEHKS B IIPAKTUYECKUX 3a1a4ax

6.9

HaxoauTp ocu MM LEHTPBl CUMMETPUHU (UTYP, IPUMEHSTh ABMXKEHHS IIJIOCKOCTU B
MIPOCTEUIINX CITydasx

6.10

[TpuMeHATH MOJTyyeHHbIE 3HAHUS Ha MTPAKTHUKE - CTPOUTh MaTeMaTUYeCKHe MOJEIH /ISt
3a]1a4 peabHOM KU3HHU U TIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM
oJ100US U TPUTOHOMETPUYECKUX (PYHKIUH (IOIB3YsCh, T1Ie HE0OOXOAUMO,
KaJIbKYJISITOPOM)

HpOBepﬂeMble IJIEMEHTDBI COACPKaAHUSA

Kon IIpoBepsieMBlii 2IEMEHT COJEP/KAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
' DopMmyIbl IPUBEIECHUS
6.2 Pemenue TpeyroiapHuKoB. TeopeMa KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne NpakTHUECKUX
' 3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 |IIpeoOpasoBanue nomobus. Ilogo01e COOTBETCTBEHHBIX HIIEMEHTOB
6.4 TeopeMa 0 Ipou3BENECHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB CEKYIIUX,
' Teopema O KBaJpare KacaTeJIbHOU
Bekrop, ninrHa (MOyJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIOIOKHO HAIIPABICHHbIE
6.5 |BeKTOpHI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPAIIMU HAJl BEKTOPAMHU.
PaznoxxeHne BeKTOpa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CKkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE JUISl HAXOKICHUS JUTMH
' U yTJI0B
6.7 JlexapToBBI KOOPAVHATHI HA IIJIOCKOCTH. Y PABHEHUS IIPSIMOU U OKPYKHOCTU B KOOPAMHATAX,

nepeceyeHne OKpy>KHOCTEN U IpsIMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE




6.8 |IIpaBuUiIbHBIE MHOTOYTOJIbHUKH

6.9 | JdnunHa okpyxkHocTu. I'pagycHas u paauaHHas Mepa yria, BBIYMCIEHUE IJIUH IyT OKPYKHOCTEN

6.10 |IImomanmp kpyra, ceKTOpa, CErMEHTa

JIBIDKEHHSI IJIOCKOCTH M BHYTPEHHHE CUMMETPUU (GUTYp (3JI€MEHTapHbIE IPEACTABICHUS).

6.11 [TapannensHbiii nepenoc. [ToBopot

IIpoBepsiembie Ha OI'D nmo MareMaTuke TpedoBaHus K pe3yiabTaram ocsoenuss OOII OO0
Js mposenenust OI'D mo MatemMaTuke UCTIONB3yeTCs epeyeHb (KoAu(pUKaTop) MPOBEPIEMBIX TpeOOBaHUM
K pe3ysnbrataM ocBoeHus OOIT OOO u nepedyeHb 3JEMEHTOB COICPKAHUS.
ITepedens (koaugpukaTop) npoBepsieMbIX TPedGoBaHuii K pesyabraram ocsoenus OOII OO0

Ko N
I OI[BG JEOMOTO [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM
T[I)) o 60113)aH1/1;{ 00pa30BaTeNLHOM MPOrpaMMBl OCHOBHOTO 0011ero oopa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHAMU: MHOXKECTBO, ITOAMHOKECTBO, OIIEPALIMU HAJl
MHOXKECTBaMH; YMEHHE OTIEPUPOBATH MOHATUSAMHU: Ipad, CBSI3HBIN rpad, AepeBo, MUKI,

1 IPUMEHSATH UX NIPH PELICHUHU 3aJlay; YMEHHE UCIOJIb30BaTh I'papuuecKoe NpeaAcTaBIeHUe
MHOXECTB JJIs1 OIIMCAHUSI pEaIbHBIX IIPOLIECCOB U SABJICHUM, IPU PEILICHUH 3a1a4 U3
JPYTUX y4yeOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSIMU: OTIPEIEICHIE, aKCUOMa, TEOpEMa, JI0Ka3aTeIbCTRO;
2 YMEHHE PAcIO3HABATh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHMS, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS BRICKA3BIBAHUM

YMeHue onepupoBaTh NOHATUAMU: HATYPAIbHOE YUCIIO, MPOCTOE U COCTABHOE YHCIIO,
JEJIMMOCTD HaTypaJIbHBIX YUCENl, IPU3HAKU JIEIIMMOCTH, LIEJI0€ YMCIIO, MOAYJIb YUCIIA,
OOBLIKHOBEHHAs )IpO6I> Hu JeCATUYHAasA I[pO6I), CTaHI[apTHBIfI BUJI YKUCJIa, pallHOHAJIIBHOC

3 YHCII0, UPPALMOHAIBHOE YUCIIO, apu(METHUECKHI KBaJAPaTHBIA KOPEHb; YMEHHE
BBIITOJIHATH I[GI\/'ICTBI/HI C yucCJiaMH, CPaBHUBATH U YIIOPAAOYHUBATDH YK CJIa, IPEACTABIIATH
YyCIa Ha KOOPAMHATHOM MPSIMOM, OKPYTJISATh YHUCIIA; YMEHUE JAEIaTh IPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LEJIBIM MToKa3aTesaeM, apupMeTHUECKH
KBaJIpaTHBIN KOPEHb, MHOT'OUJIEH, ajlredpandeckas 1po0b, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJIbHOW CTeTeHHU OO0JIbIIIe €ANHUIIbI; YMEHHE BBINOJIHATH PacuyeThl IO
¢dbopMynaMm, mpeodpazoBaHus LENbIX, APOOHO-PALMOHATIBHBIX BBIPAKEHHUH U BBIpaXKEHUH ¢
KOPHSMH, pa3joKEHUE MHOTOWIEHA HA MHOXKUTEIH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(hopMyJ1 pa3HOCTH KBaJpaToOB U KBaJpaTa CyMMbl U pa3HOCTH

YMeHHe onepupoBaTh MOHATHSIMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJTHON
IIEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE peIlaTh
JUHEIHbIE U KBaJpaTHbIE YpaBHEHUS, APOOHO-pALlMOHANIbHBIE YPABHEHHUS C OJTHOM
[IEPEMEHHOM, CUCTEMBI [IBYX JIMHEHUHBIX YPABHEHUN, IMHEHBIE HEPABEHCTBA U UX
CUCTEMBI, KBaJpaTHbIE U APOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM MepEeMEHHOM, B
TOM 4HCJIE [IPU PELICHUH 3a1a4 U3 IPYTUX MPEIMETOB U IPAKTUUECKUX 3a/1a4; yMEHUE
MCIOJIb30BaTh KOOPAMHATHYIO MPAMYIO M KOOPAUHATHYIO MIIOCKOCTD JUIsl H300paskeHUs
peLIeHU! ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKIMS, rpa@uK GyHKIUH, HYIU QYHKIUY,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHus, yObIBaHUS, HAMOOJIbILEE U
HaMMEHBIIIee 3HAYCHUsT QYHKIIMU; YMEHHE OIIEPUPOBATH TOHATHIMHU: TIPSMast

6 MIPONOPIMOHATBHOCTD, TMHEHHas (PYHKIM, KBaApaTu4Has GyHKIUs, OOpaTHAs
MPOTIOPIMOHABHOCTD, TTapabosa, rurepoosa; yMeH!ue CTpOUTh rpaduku QyHKIHH,
MCTOJIb30BaTh TPa(UKH IS OTIPEe/IeICHUs] CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, IS
peleHus 3a1a4 U3 ApYrux y4eOHbIX MPEIMETOB U pealbHOW )KU3HU; YMEHHUE BBIPAXKATh




(dbopMyliaMy 3aBHCUMOCTH MEXKIy BETHUYNHAMU

YMeHnue onepupoBaTh MOHATUSAMU: TOCTIEI0BATEILHOCTD, apudMeTHIecKas u
reoMeTpUUECKasi IPOrpecCUuy; YMEHNE UCII0Ib30BaTh CBOMCTBA MIOCIIEA0BATEIbLHOCTEH,
(GbopMyIibl CyMMBI U OOLIET0 YeHa [P PElICHUH 33]1a4, B TOM YHCIIE 3324 U3 IPYTuX
y4eOHBIX MPEMETOB U peaTbHOU KU3HU

YMeHue pemats 3aa4u pa3HbIX TUIOB (B TOM YHUCJIE€ HA MPOIEHTHI, JOJIU U YacTH,
JBUKEHHE, padOoTy, IIEHY TOBAPOB U CTOMMOCTh MOKYIIOK M YCIIYT, HaJOTH, 3a/1a4 U3
o0yacTu yrpaBieHUs TUIHBIMU U CEMEUHBIMHU (PMHAHCAMU ); YMEHUE COCTABIISATh
BBIPAYKECHHUS, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOJIYYEHHOE PEIICHNE U OIEHUBATH MPABIOTIOJOOHOCTh IMOJYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpPaA, TOUKA, OTPE3OK, MpsAMas, Iy, JOMaHasi, yrod,
MHOT'OYTI'OJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIN U PAaBHOCTOPOHHUM TPEYrOJIbHUKH,
MPSIMOYTOJIBHBIN TPEYroJIbHUK, MeaHa, OMCCEKTprca U BBICOTA TPEYTOJIbHUKA,
YETHIPEXYTOJIBHUK, ITapajuIeIorpamMm, poMO, IPSMOYTOJIEHUK, KBAaJpaT, TPATCIIHs;
OKPY>KHOCTb, KPYT, KacaTelbHasi; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHUE
pelarh 3a1a4u, B TOM YHUCJIE€ U3 TOBCEIHEBHOM )KU3HH, HA HAX0XKJIEHUE T€OMETPUUECKUX
BEJIMYMH C IPUMEHEHUEM H3YUYEHHBIX CBOMCTB pUryp u GpakTon

10

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJIbHUKOB;
[apaJUIEIbHOCTD U MEPIICHIUKYISIPHOCTD IPSMBIX, YTOJI MEXKIY NPSIMBIMU,
NEePIEHANKYIISAP, HAaKIOHHAs!, IPOEeKIHs, moo0ue Gpuryp, noJoOHbIE TPEYTOIbHUKH,
CUMMETpPUSI OTHOCUTEIIBHO TOYKH U NPSAMON; YMEHUE PACIIO3HABATh PABEHCTBO,
CUMMETPHIO U Tofiobue Guryp, napauieabHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX B
OKpPY’KarollleM MHUpe
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YMeHue onepupoBaTh MOHATUSMU: AJIMHA, PACCTOSHUE, YTOd (BeTUYMHA yTria, CHHYC U
KOCHHYC yTJjia TPEYrojbHUKA), TUIOIIA/lb; YMEHUE OLIEHUBATh pa3Mepbl MPEIMETOB U
O00BEKTOB B OKPYKAIOIIEM MUPE; YMEHHE IPUMEHITH (OPMYJIIbI IEPUMETPA U MO
MHOT'OYT'OJIbHUKOB, JJTMHBI OKPYKHOCTH M IUIOIAAH Kpyra, o0bema npsiMOyrojbHOTO
napajuieJienuIea; yMeH|ue NpUMEHITh IPU3HAKH PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe yTJIOB TpeyrojbHuKa, Teopemy Iludaropa, TpuronoMerpuueckre COOTHOIEHUS
JUTSl BBIUMCTIEHUS JUTMH, PACCTOSIHUM, TUIOMIAAei
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YMmenue n3zo0paxars II0ckue GUrypbl 1 UX KOMOWHAIMH, TPOCTPAHCTBEHHbBIE (PUTYPHI OT
PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB I10 TEKCTOBOMY
WM CHMBOJIBHOMY OIIMCAHHIO
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YMenmne ONCpHUPOBATH NOHATUAMM: IPAMOYI'OJIbHAd CUCTEMA KOOPAHUHAT,; KOOPANHATEI
TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAISIPHOE
IMPOU3BCACHUC BEKTOPOB; YMCHHUE UCIIOJIB30BAaTh BEKTOPHI U KOOPAWHATEI JJIA
MIPE/ICTABJICHHSI JAHHBIX M PEIICHHUS 3a]1a4, B TOM YHUCIIE U3 JPYTUX YIEOHBIX MPEIMETOB U
peanbHOU KU3HU
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YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBBIE JUArpaMMbl, TaOJIUIIbL,
cpenHee apupmMeTHyecKoe, Merana, Hanoobllee U HaMMEHbIIIee 3HaUeHUs, pa3Max
YHCIIOBOT0 Habopa; yMEHUE U3BIIeKaTh, MHTEPIPETUPOBATH U IPEOOPA3OBHIBATH
nH(pOpMaIHIo, IPEACTABICHHYIO B TaOJIMIIaX U HA TUarpaMMax, OTpaskarollyo CBOMCTBA
U XapaKTEPUCTUKH PEaIbHBIX MTPOLIECCOB U ABJIEHUH; YMEHUE PACIIO3HABAaTh U3MEHUYNBBIE
BEJIMYMHBI B OKPY>KaIOIEM MHUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHBIM ONBIT (CIy4alHbIM SKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBINA UCXO0/T) CIYYaliHOTO OIMbITA, CIIydyaifHOE COOBITHE,
BEPOSTHOCTb COOBITHS; YMEHUE HAXOAUTh BEPOSITHOCTH CIIy4aliHbIX COOBITUI B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE PEIIaTh 3a/1a4d METO0M
OpPraHU30BaHHOIO Nepedopa U ¢ UCIOIb30BAHUEM NPaBUIIa YMHOXKEHHUS; yMEHUE
OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUI U SBJICHUMN, TIOHUMATh POJIb MPAKTHUECKU
JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKPY’KAIOLEM MUPE U B )KU3HU; 3HAKOMCTBO




C IIOHATUEM HC3aBUCHUMBIX COGBITI/IP'I; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEII U €r0 POJIBIO
B MAaCCOBBIX SIBJICHHUAX
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YMeHnue BpIOUpaTh NOAXOAAIIMMN N3YyUEHHBIN METO IS PELIEHUs 3a/1a4M, IPUBOIUTh
IIPUMEPBI MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U )KU3HU, PACIIO3HABATD
IIPOSIBJICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE, OIIUCHIBATh OTAEIBHBIE BBIIAOIINECS
PE3yJIbTAThl, IOJyYEHHBIE B XO/I€ Pa3BUTHS MATEMAaTUKH KAK HAYKHU, IPUBOJAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU

ITepeueHs 3eMEHTOB coaepkaHusl, posepseMblx Ha OI'D o MmaremaTHke

Kon [IpoBepsieMblil 2JIEeMEHT COAep KaHUs
1 Yucna u BBIYUCIIECHUSA
1.1 |HarypanpHble u nensle yncna. [IpusHaku Ae1uMoCTy LHENbIX YUCEN
1.2 | OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, IPOIIEHTHI, 0ECKOHEYHBIE TEPHOANIECKHIE TpOoOH
1.3 | PanuonanbHble yncna. ApupmeTnyeckue onepanuy ¢ paliioHaIbHbIMU YHCIIaMHU
1.4 | delicTBUTENbHBIC YUCIa. ApHU(pMETHUYECKHE ONEpalluH ¢ ACHCTBUTEIbHBIMHI YU CIAMU
15 HpH6Jm>1<eHuHI>Ie BBIUMCJICHMS], [IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIYUCIICHUH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 | BbykBeHHbIC BhIpaKeHHS (BBIPAKEHUS C IEPEMEHHBIMH)
2.2 | Crenens ¢ menbiM mmokasareneM. CTeleHb ¢ palliOHALHBIM MToKa3areneM. CBOICTBa CTEIEHU
2.3 | MHorouieHs!
2.4 | Anrebpanueckas 1pooOb
o5 ApI/Iq)MeTI/IqE:CKI/Iﬁ KOpEeHb HaTypaibHOU cTeneHu. [leficTBUs ¢ apupMEeTHUECKUMH KOPHIMU
HaTypalbHOH cTeneHn
3 VYpaBHEHUS U HEpPAaBEHCTBA
3.1 | Lenbie u 1poOHO-panoHaNbHbIe ypaBHeHN. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 | Uenbie n npoOHO-panioHaNbHbIe HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pemienune TeKCTOBBIX 3a1a4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 | Apudmerndeckas U reoMeTpudeckas nmporpeccun. opmysa CI0KHBIX TPOIICHTOB
5 OyHKIIH
OyHK1us, criocoosl 3ananust yHkun. I'padux Gyaxun. O6aacTe onpeneneHuss 1 MHOKECTBO
51 3HaueHnil pynkuuu. Hynu ¢pynkuuu. [IpomexyTtku 3HakonocTostHeTBa. [IpoMexyTku
MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl U MUHUMYMBI QyHKIMU. Hanbospiee 1 HauMeHbIee
3HaYeHHe PYHKIUU Ha IPOMEXKYTKE
6 KoopauHaTsl Ha IpsSAMOi U TIIOCKOCTH
6.1 |KoopaunatHas npsmas
6.2 | /lekapTOBBI KOOPAWHATHI HA TNIOCKOCTH
7 I'eomerpus




7.1 |T'eomerpuueckue purypsl 1 UX cBOicTBa
7.2 | TpeyronpHUK
7.3 | MHOTOYrOJbHUKH
7.4 | OKpyXHOCTb U Kpyr
7.5 | HM3MepeHue reoMeTpUUECKUX BEIUYUH
7.6 | BexTopsl Ha MIJIOCKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 |OmnwucarenpHas CTaTUCTUKA
8.2 |BeposiTHOCTB
8.3 | KomOunaTopuka
8.4 | MHuoxectBa
8.5 [I'padm
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