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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus kak OJMH M3 OCHOBHBIX Pa3JIENOB IIKOJIBHON MAaTEMaTHUKH, UMEIOIIMI CBOEH LIENbIO
00ECIIeUUTh U3YUYCHUE CBOMCTB U Pa3MepoB (PUTYP, MX OTHOIICHUH U B3aUMHOE PACIIOJIOKEHUE, OITUPACTCS
HAa JIOTUYECKYI0, JIOKa3aTeIbHYIO JHHUIO. LIeHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO OOIEro
00pa3oBaHus 3aKITIOYAETCSI B TOM, YTO OOYHYAIOMIMKCS YYUTCS MPOBOIUTH AOKA3aTeIbHBIE PACCYKICHHS,
CTPOHUTDH JIOTHYCCKUE YMO3AKIIOYCHUA, TOKA3bIBaTh UCTUHHBLIC YTBEPIKIACHUA U CTPOUTH KOHTPIIPUMEPEI K
JIO)KHBIM, ITPOBOAUTH PpAaCCYXICHUA «OT IIPOTUBHOI'0O», OTJINYATh CBOMCTBA OT IIPU3HAKOB, q)OpMy.HI/IpOBaTI)
oOpaTHBIE YTBEPKICHUSI.

Bropoii 11enbro n3y4eHusi FeOMETPUU SIBISIETCS UCIIOJIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PELLICHUU
KaK MaTeMaTHYECKHX, TaK M MPAKTUUECKUX 3aJ]a4, BCTPEUAIOIMIUXCS B peanbHOU *)u3HU. OOyuaronuiics
JOJDKEH HAyYWTHCS OMPENEINTh T'eOMETPHUEcKylo (urypy, ommcarh CIOBaMH JAHHBIA 4YepTEX WIN
PUCYHOK, HaWTH miomagb 3€MEJIBHOI'0 ydJacTKa, pacCUUTaThb HCO6XOHI/IMy}O JJIMHY OIITOBOJIOKOHHOI'O
kabenms wiM TpeOyeMmble pa3Mepbl Trapaxka i aBTOMOOWJIA. OTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTCIIbHAA JIMHHUA B HU3YUCHHU T'COMCTPUMU. HpI/I peuICHNU 3aa4 IPAKTHUYCCKOr'o XapaKTepa
00y4aroMmuiics YIUTCS CTPOUTh MAaTEMAaTHYECKHE MOJEIH PEabHBIX KU3HEHHBIX CHUTYyallli, IPOBOANUTH
BBIYHCIICHUA U OIEHUBATh aJIEKBATHOCTH ITOJYYEHHOT'O PEe3yiIbTaTa.

Kpaitne BaxkHO mMOMYEPKHUBATH CBSI3M TEOMETPUU C JAPYTUMH YUYEOHBIMH TIpEIMETaMH,
MOTHBHPOBATH HCIIONB30BaTh OIpENeNeHUs] TeOMETPUYeCKUX (UTYp W TOHSTHH, AEMOHCTPHPOBATH
MIpUMEHEHNE TONMYYEeHHBIX YMEHUH B (pM3MKe W TeXHWKE. DTH CBS3M HambOollee SPKO BHIHBI B TeMax
«Bexroper», «TpuroHoMeTprdecKke COOTHOIEHU, «Metoa koopauHaT» u «Teopema ITudaropar.

VYuebnsiit kypc «['eomerpus» BKIIOYAEeT CIEAYIOIIAE OCHOBHBIE pAa3/leibl COAEpIKAHMS:
«["eomerpuyeckne (GUTYpl M HX CBOWCTBa», «l3MepeHme TreoMeTpruecKnx BemnduH», «JlexapToBbl
KOOPAWHATHI Ha TUIOCKOCTHY, «BeKTope», «/[BrmxkeHns miockoctiny, «IIpeodpasoBanus momoOus».

Ha uzyuenne yuebHoro kypca «I eomerpusp» orBomutcs 204 gaca: B 7 ximacce — 68 yacos (2 gaca B
HEZEI0), B 8 kiacce — 68 gacoB (2 Jaca B Hemenro), B 9 kimacce — 68 gacoB (2 gaca B HEIEIIO).

[IporpamMma paccuuTana u it 00y4aroIuxcs ¢ 3aJIeP>KKON MICUXUYECKOTO Pa3BUTHS, TaK

Kak cojaepxanue nporpammsel Bapuanta AOOIT OOO BapuanT 1 coBnagaer ¢ coaepx aHueM

IporpaMmal U1 HeﬁPOTHHHqHBIX YYCHHUKOB.



COJAEPXKXAHUME OBYYEHUSA

7 KJIIACC

Hauanenele noHsTus reomerpuu. Touka, IpsiMas, OTpe30K, Jyd. Yroia. Buasl yrios.
BeprukanbHable 1 cMexHble yribl. buccektpuca yrina. Jlomanas, MHOroyroiasHuK. IlapaimnensHoCTs U
NEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOM cUMMeTpuH. [Ipumepsl cuMMerpuu B
OKpYXKaroLeM MUDE.

OCHOBHBIE TIOCTPOEHUSI C IOMOIIBIO LIUPKYJAS M JuHEHKkH. TpeyronbHHK. BricoTa, menuana,
OuccekTpHca, UX CBOKMCTBA.

PaBHOOEpEeHHBIN 1 PaBHOCTOPOHHUHN TPEyroibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa 1 MPU3HAKHK paBHOOEIPEHHOr 0 TpeyronbHuKa. [Ipu3Haky paBeHCTBa TPEYTOIEHUKOB.

CBoiicTBa M MpHU3HAKK HapajuIeNbHBIX NpsMbIX. CymMMa YTIIOB TpeyroibHHKAa. BHeurHue yrisl
TpPEYroJIbHUKA.

[IpsimoyronpHblii  TpeyrodbHUK. CBOWCTBO MEMWAHBI NPAMOYTOIBHOTO  TPEYTOJIbHUKA,
MPOBENEHHON K rumnoreHys3e. IIpu3Haku paBeHCTBA NMPSMOYIOJBHBIX TPEYTrOJbHUKOB. IIpsAMOyrosbHbIN
TPEYTONBHUK C yriioM B 30°.

HepaseHcTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O [UIMHE JIOMAaHOM, TeopeMa
o0 OosiblIeM yrie u Oofblleil cTOpoHe TpeyroiabHUKa. IleprieHauKysap u HaKJIOHHAs.

I'eomerpuueckoe MecTo Touek. buccekrpuca yria u cepeiMHHBIN NMepIEeHIUKYISAP K OTPE3KY KaK
TFEOMETPUIECKHE MECTA TOYEK.

OKpy>KHOCTh U KpYT, XOpZla U AUaMeTp, UX CBOiicTBa. B3anMHOe pacmnonoxeHne OKpy>KHOCTH U
npsimoi. KacaTtenbHas u cekymass K OKpyKHOCTH. OKpY)KHOCTh, BIHCaHHas B yroia. BroucanHas u

OonurcaHHas OKPY>KHOCTHU TPEYTrOJIbHUKA.

8 KJIACC

UYerbipéxyronsHuku. llapamienorpamm, ero mnpu3Hakd W CBOWcCTBA. YacTHele cllydad
MapauieIorpaMMoB (IIPSMOYTOIBHUK, pOMO, KBaApaT), X MIPU3HAKU U cBoWcTBa. Tpanenns, paBHOOOKas
Tparenus, e€ cBoicTBa U Mpu3Haku. [IpsMoyronsHas Tpamenus.

Meron yaBoeHus wenuanbl. lleHTpanpHass cumMmerpus. Teopema aneca u TeopeMa o
MPONOPLUHOHAIBHBIX OTPE3Kax.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[lomobue tpeyrombHUKOB, Kod(pduIMeHT mnonoous. Ilpu3Haku mOHOOHMS TPEyTrOIBHUKOB.
[Ipumenenue nogoOHst PH PELICHUH TPAKTUIECKUX 33/1a4.

CpoiictBa 1utomaaeil reomerpuueckux ¢uryp. PopMynsl UId IUIOMAOM  TPEYrOJIBHUKA,
napasenorpamma, pom0Oa u Tpanenuu. OTHOLIEHUE TUIOMAAe MoT00HBIX QUTYD.

Breruucnenne HJ'IOH.[a,Z[CfI TPECYTrOJIbHUKOB U MHOI'OYT'OJIbBHUKOB Ha KJICTYATOMN 6yMar C.



Teopema [Tudaropa. [Ipumenenne Teopemsl [Indaropa npu penieHnn NpaKTUYECKUX 3a1ad.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOro yIyla MpPsSMOYTOJIBHOIO TpeyroapHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAeCcTBO. Tpuronomerpuueckue pyHkuu yrios B 30, 45 u 60°.

Brnincannble 1 1IEHTpaNIbHBIE YTIIBI, YTOJI MEXAY KacaTebHOW U XOpIoH. YTIIbl MeXy XOpAaMHU U
CEeKylIMMHU. BrincaHHbIe U ONUCAHHBIE YETHIPEXYTOIbHUKU. B3aMHOE paclonokeHne IByX OKPYKHOCTEH.

Kacanwue okpyxxHocreii. O0111e KacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrenc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyJIbl IPUBENIECHHUS.

Pemenne TpeyrompHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHe MpakTHYeCKUX
3a7a4 C UCTOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazoBanue momooms. [1ogo00me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o MpoM3BEICHUH OTPE3KOB XOP/I, TEOPEMBI O TPOM3BEICHIH OTPE3KOB CEKYIIUX, TEOpeMa
0 KBaJpaTe KacaTeabHOMU.

BexkTop, mmuHa (MOIYIIb) BEKTOPA, COHATPABIICHHBIE BEKTOPHI, IIPOTHBOIIOIOKHO HAIIPaBJICHHBIC
BEKTOPBI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpalMd HaJ[ BeKTopamH. PazioxeHue
BEKTOpa IO JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel BekTopa. CKaylsipHOE NPOU3BEACHUE
BEKTOPOB, IIPUMEHEHHUE JUI1 HaXOXKAECHUS [UIUH U yTJIOB.

JlekapToBBl KOOpAMHATHI Ha IJIOCKOCTH. YPaBHEHUS IPSMON M OKPYXKHOCTH B KOOPIMHATAX,
[epeceyeHre OKPY>KHOCTEH U IpsAMBIX. MeTos KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYrOJIBHUKM. JlMHA OKpy)XHOCTH. ['pamycHas W paguaHHas Mepa yIua,
BBIUMCIICHHE JUIMH AYT OKpYyXHOcTel. I[lnomane kpyra, cekTopa, CErMeHTa.

JBIKeHHs IUIOCKOCTHM M BHYTPEHHHE CHMMETpUH (Uryp (3JIeMEHTapHbIE IPENCTABIICHHUSA).

[TapannensHbIil neperoc. [ToBopor.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU S

JIMYHOCTHBIE PE3YJIBTATHBI

JInYHOCTHBIE  Ppe3yJbTaThl OCBOGHHs TNporpaMMbl  ydeOHOro kypca  «l'eomeTpus»
XapaKTepU3yIOTCs:

1) matpuoTH4Yeckoe BOCIUTAHME:

MPOSIBJICHUEM HMHTEpeEca K MPOUUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHMKEHUAM POCCUUCKUX MATEMATHKOB M POCCUMCKONM MaTeMaTHYECKOM IIKOJIbI, K
WCTIOJIb30BAHMIO ATHUX JIOCTHKEHUH B IPYTUX HayKaxX M MPUKIIATHBIX cepax;

2) rpaskIaHcKoe M TyXOBHO-HPaBCTBeHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBINIOJHEHUIO O0OS3aHHOCTEH TpaXJaHWHA W peajiu3alliid  ero Ipas,
MIPECTABIIEHUEM O MAaTEMaTHYECKHX OCHOBaX (WYHKIIMOHWPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MPOIIETyp TPa)KTAHCKOTO OOIIEeCTBa (HANMPUMED, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHHIO
3THYECCKHX HpO6HeM, CBA3aHHBIX C MPAKTHYCCKUM IMPUMCHCHHUEM )IOCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
BaXXHOCTHU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) TpyAoBOe BOCIUTaAHHE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTUE€ B PEIICHHM MPAKTHYECKUX 3aJa4 MaTeMaTU4YECKOU
HaIpaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHYECKOro 0Opa3oBaHUS Ha MPOTSHKEHUHM BCEH KU3HU
JUISl YCTEITHON Tpo(dheCCHOHANBHON NIEITEeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM
BBHIOOPOM M TIOCTPOCHHUEM WHAMBUAYAIbHOW TPACKTOpPHH OOpa30BaHMS W >KM3HEHHBIX TUIAHOB C y4ETOM
JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBHIO K OMOITMOHATBHOMY U 3CTETUYECKOMY BOCHPHITHIO MaTEMaTHYECKHUX OOBHEKTOB,
3a/1a4, peuIeHui, pacCcyKIeHUH, YMEHUIO BUIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 IO3HAHUS:

OpHEHTAaNNEeH B AEATEIIFHOCTH Ha COBPEMEHHYIO CHCTEMY HayUHBIX MIPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, MPUPOIBLI M O0IIECTBA, TOHMMAHUEM MaTEeMaTHIeCKON HAyKH KaK
cdepbl 4eOBEUECKON JeITEThbHOCTH, JTAMOB €€ Pa3BUTHSA M 3HAYMMOCTH JUIA Pa3BUTHS [TUBUIN3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKA W MaTEMaTH4YECKOM KyJIbTYpOHM KaK CpPEACTBOM IIO3HAHHS MHpA,
OBJIaJICHUEM IIPOCTEHIIIMMHI HABBIKAMU UCCIIEN0BATENbCKON I TEIBHOCTH;

6) ¢usmueckoe BocnMTAHME, (PopMHpPOBaHHE KYJIbTYPbI 310POBbSl M 3MOLMOHAJIBHOIO
0J1aronoJryums:

FOTOBHOCTBbIO MPHUMEHATh MATEMaTHYECKHE 3HAHUS B HMHTEpPECax CBOErO 3J0POBbS, BEIACHUS
3I0pOBOT0 00pa3a KU3HHU (3I0POBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHH U OT/BIXA, PEryIspHAsI
¢usnveckas aKTHMBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCHH, NMPHU3HAHHMEM CBOETO MpaBa Ha

OH_II/I6Ky 1 TAKOr'O K€ MpaBa ApYyroro 4€jI0BCKa,



7) 3Ko0JI0OrHYecKOe BOCIUTAHUE:

OpHCHTalMell Ha NpPUMEHEHHE MaTeMaTH4YeCKUX 3HaHUU [UId pelleHus 3aJa4 B o0nacTu
COXPAHHOCTHU OKPY’KaIOILEN CPe/ibl, INIAHUPOBAHUS ITOCTYIIKOB U OLICHKH X BO3MOXKHBIX ITOCJICICTBUN IS
OKpYXarolel cpeapl, OCO3HAHMEM TIJ00aJbHOrO XapakTepa JKOJIOTHYECKHX MpoldieM W MyTed HuX
pelieHus;

8) ajanTanus K M3MEHAOIIMMCS YCJIOBUAM COMAIBHOI M MPUPOJAHOI CpeabI:

FOTOBHOCTBKO K JCHCTBUSAM B YCIOBHUSAX HEONPEACIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCA Y NPYIUX JIOACH,
nproOpeTaTh B COBMECTHOM EATENBHOCTH HOBBIC 3HAHMSI, HABBIKK W KOMIIETEHIINU U3 OMbBITA IPYTHX;

HEOOXOJJMMOCTHIO B (POPMUPOBAHUY HOBBIX 3HAHUI, B TOM 4Kciie (OPMYIUPOBATD UJIEH, TIOHSITHS,
TUMOTE3bl 00 OOBEKTax W SIBICHHUAX, B TOM YHUCIE paHee HEM3BECTHBIX, OCO3HABATh JCQHUIUTHI
COOCTBEHHBIX 3HAHHH M KOMITIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BHUTHCE;

CHOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCTIPUHUMATh CTPECCOBYIO CHTYAIHIO Kak
BBI30B, TPEOYIOIIHI KOHTPMEDP, KOPPEKTHPOBATH IPUHUMAaEMEbIE PElIeHUs U ICHCTBUS, (OPMYITHUPOBATH U

O CHMBATh PUCKU U IMOCIICACTBUA, Q)OpMHpOBaTB OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Io3naBaTe/bHbIE YHHBEpPcATbHbIE YUeOHbIE TelicTBUS

ba3oBble Joruyeckue aeiicTBusI:

° BBISBJIATh M XapaKTEPHU30BATh CYIICCTBCHHBIC NMPHU3HAKA MAaTEMaTHYECKHUX OOBHEKTOB,
TIOHATUH, OTHONIICHWA MEXIY IOHATUAMU, (OPMYyIHUPOBATH OINpPENCICHHS IOHSITHH, YCTaHaBIMBATH
CYIIECTBEHHBI TMpPHU3HAK KIACCU(PHUKAIIMN, OCHOBAHHS Ui OOOOIIEHWS W CpaBHEHUSA, KPUTEpUU
MIPOBOIMMOTO aHAJIN3A;

° BOCIIPUHUMATh, (OPMYIIMPOBATh W TPEOOPA3OBBIBATH CYKICHHS: yTBEPAWUTENbHBIE WU
OTpHIIATENbHbIE, SANHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE,

° BBISBJIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHBOPEYHS B (haKTax,
TaHHBIX, HAONIOJNCHUAX M YTBEPXKACHUAX, MPEIIaraTh KPUTEPUH JUTS BBISBICHHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

° JIENaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUEHUN, YMO3AKITOUEHHUH 10 aHAJIOTUH;

° pazoupath JA0Ka3aTebCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIpSMbIE U OT TMPOTHBHOIO),
MPOBOJIUTh CaMOCTOSITENILHO HECIIOKHBIE JI0Ka3aTelbCTBA MaTeMaTHYeCKuX (DAKTOB, BBICTpPaWBaTh
apryMeHTallHIo, IPHBOJNTH IPAUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

° BBIOMpATh CHoco0 pemeHus y4eOHOM 3amayn (CpaBHMBAThH HECKOJIBKO BapHaHTOB

peuicHus, BLI6I/IpaTI> HanOoee HO,Z[XO,Z[?IH_[I/Iﬁ C y‘-IéTOM CaMOCTOATECIIbHO BBIACIICHHBIX KpHTCpI/IeB).



ba3zoBble ucciaenoBareJbCcKkne 1eHCTBHUSA

) HCTONB30BATh BOMPOCH! KaK MCCIIENOBATENbCKAN HHCTPYMEHT TIO3HAHUS, (POPMYTHPOBATH
BOMPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, TPOOIEMy, CAMOCTOATEIBHO YCTAHABINBATH HCKOMOE U IAHHOE,
(hOopMHpPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3HLINIO, MHEHHE;

) MPOBOAUTE IO CaMOCTOATEIBHO COCTABICHHOMY IIIaHY HECIOKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNUE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro 00heKTa, 3aBUCUMOCTEH
00BEKTOB MEXK]y COOOIA;

) CaMOCTOATENbHO (OPMYTHPOBATH 000OIIEHHS M BRIBOJBI 110 PE3YIbTATAM MPOBEAEHHOIO
HAOJIOIEHNsI, WCCISIOBAHUS, OIEHHBATh JOCTOBEPHOCTh ITOJYYCHHBIX PpE3YJIbTATOB, BBIBOJOB H
0000IIEHNI;

o MIPOTHO3WPOBATh BO3MOXKHOE Pa3BHUTHE MPOIIECCA, a TAKXKE BBIABHUTATD MPEAMOI0KEHUS O

€ro pa3BUTHH B HOBBLIX YCJIOBUAX.

Pa6oTa ¢ nundopmanueii:

° BBIABJIATH HEAOCTATOYHOCTh U M30BITOYHOCTD I/IH(i)OpMaHI/H/I, JaHHBIX, HCO6XO}II/IMBIX JJIsL
pelenns 3aaauu,

° BBIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH WH(POpPMAITHIO
Pa3IMYHBIX BUJIOB U ()OPM MPENCTABIICHHUS;

o BBIOMpAaTh (HopMy MpencTaBieHUss HHPOPMALIMK W HIUTIOCTPHUPOBATH peliacMble 3a1a4n
CXEeMaMH, TuarpaMMaMu, HHOU Tpa@uKoi U X KOMOHHAIMSIMU;

o OllCHUBATh HAJAGKHOCTh WH(POPMALMU TIO0 KPUTEPHSIM, MPEIUIOKEHHBIM YYUTENIEM WU

chopMyITHPOBaHHBIM CAMOCTOSITENTHEHO.

KoMMyHuKaTHBHBIE YHHBEPCAIbHbIE Y4eOHbIe eiicCTBH:

J BOCHPHUHHUMATE W (OPMYJIHPOBATH CYKAECHHS B COOTBETCTBHH C YCIOBHSMH H IEISIMHU
001IeH NS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHSI B YCTHBIX U THCBMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHHS TI0 XOJTy PEIISHHUS 3a/1a4i, KOMMEHTHPOBATH ITOYYEeHHBI Pe3yIbTaT;

o B XO7€ OOCYXIIEHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIA€MOUM TEMBI, ITPOOIEMBI,
pelraeMoii 3a1a4H, BHICKAa3bIBATh UCH, HALlEICHHBIC HA TIONCK PEIICHHS, COIIOCTABIISATH CBOHM CYXKICHHUS C
CY)KIECHHAMH JIPYTHX YYaCTHUKOB JMAJIOra, OOHAPYKHUBATh Pa3INuue  CXOACTBO MO3UINH, B KOPPEKTHOU
bopme hopMyTHpOBATH Pa3HOIIACHS, CBOM BO3PAKEHUS;

o MPECTABIATh PE3yJIbTaThl PEHICHHs 3a/aud, JKCIIEPHUMEHTa, MCCIIENOBAaHUs, NPOEKTa,
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C y4€TOM 3ajgad INpe3eHTAllMd M OCOOEHHOCTEH
ay/IMTOpHH;

J MIOHUMATh U UCHONb30BaTh NPEUMYIECTBA KOMAHAHOW U MHAWBUAYaJIbHOW PadOTHI MpH

peuieHnmn y‘l€6HLIX MAaTEMAaTHYCCKHUX 3a1a4,



) MPUHUAMATD 1[eJIb COBMECTHON AEATETHLHOCTH, TIAHHPOBATH OPTaHHM3AIUI0 COBMECTHOM
paboThI, pacpenensaTh BUIbI padoT, JOrOBapUBATHCs, 00CYKAATH MPOLIECC ¥ PE3YIIBTAT pabOTHI, 0000IIaTh
MHEHHUS HECKOJIBKUX JFO/IEH;

. y4acTBOBATh B TPYNIOBBIX (hopMmax paboTel (00CyxaeHus, 0OOMEH MHEHUSIMH, MO3TOBBIC
ITYpMBl U APYTHE), BBIIONHATH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOW JCHCTBHS C JIPYTUMH
YlieHaMH KOMaH[bl, OLEHMBAaTh KayeCTBO CBOETO BKJIAJa B OOMMA NPOAYKT IO KPUTEPHSIM,

chopMyIUPOBaHHBIM YYaCTHHUKAMH B3aHMMOJICHCTBUSI.

PeryasiTuBHbIE YHHUBePCcATbHbIE YUeOHBIE IeHCTBUSI

Camoopranusanus:

o CaMOCTOSTEIBHO COCTABIIATH IIaH, AJITOPUTM PELICHUS 3a]1a4u (UM €ro YacTh), BHIOUpATh
Croco0 pelieHus ¢ y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U

KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJ1b, IMOUMOHATbHBIA HHTEJLJIEKT:

. BJIAJIETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJS TPOIecca W pe3yibTara perieHus
MaTeMaTHUYeCKOM 3a7jauu;

. MPEABUNIETh TPYAHOCTHU, KOTOPbIE MOT'YT BO3HUKHYTh MNP PEUICHUM 3a7adyud, BHOCUTH
KOPPEKTUBEI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAHICHHBIX OIMMOOK, BBISBICHHBIX
TPYAHOCTEW;

. OLIEHWBAaTh COOTBETCTBHUE PE3yJIbTaTa AEATENIbHOCTH MOCTABIECHHON LIETM U YCIOBUSIM,
OOBSICHATD TPUYUHBI JOCTYDKEHHSI WM HENOCTVIKEHHS eI, HAaXOAWUTh OMMNOKY, JaBaTh OIEHKY

MIPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 7 kj1acce oOydyaromuiics MOTY4UT CIACIYIOLINE IPEAMETHbBIE PE3YIbTaThI:

PacnoznaBaTh M3ydeHHbIE T€OMETPHUYECKHE (PUTYPBI, ONPEAEIATh UX B3aUMHOE PACIOJIOKEHUE,
n300paxath reoMeTpuueckue GUrypsl, BHIIONHATE YEPTEKH IO YCIOBUIO 3a1auu. M3MepATh NuHEeHHbIE U
YIJIOBBIE BETMUMHEL. PelaTh 3a1a4n Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIMUMH YTJIOB.

Henatb rpyOyro OLICHKY JTMHEHHBIX U YIJIOBBIX BEMUNH NPEIMETOB B pealbHOM KU3HH, PAa3MEPOB
MPUPOAHBIX 00BEKTOB. Pasnnuare pazmepsl 3THX 00BEKTOB 10 MOPSIIKY BETHYUHBI.

CTpouTh 4epTeKu K TEOMETPHUECKUM 3aJauaMm.

[lonp30BaThCsl MpU3HAKAMU DPABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAaTh INPHU3HAKA U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJLHUKOB IIPU PEILICHUH 3a7ad.

[IpoBoANTE NOTHYECKHE PACCY)KIEHHS C UCIIOIB30BAHUEM I'€OMETPUIECKHX TEOPEM.

[Tonmp30BaThCS MpU3HAKAMH PAaBEHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIWAHBI,

HpOBeZ[éHHOfI K THIIOTCHY3C NMPAMOYTOJIBHOI'O TPCYTOJIbHUKA, B PCIICHUN I'COMETPUICCKUX 3ada4.



OmnpenensTe MapauielbHOCT MPSIMBIX C TIOMOIIBIO YIIJIOB, KOTOPhIE 00pa3yeT ¢ HUMH CEeKyIIasl.
OnpenensaTe NapaiebHOCTh MPSIMBIX C MTOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OIHOM MpsSMOH 10
TOYEK APYTroM IPsSIMOM.

PemaTs 3amaun Ha kiaerdaTol Oymare.

[IpoBoaMTH BEIYHCIIEHNS U HAXOAUTH YMCIIOBBIC M OYKBEHHBIC 3HAYECHHS YIIIOB B TEOMETPH YECKIX
3ala4yax C MCIOJNb30BAHHEM CYMMBI YIJIOB TPEYIOJIHHHUKOB W MHOIOYT'OJIbHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapauIeNbHBIX MPSAMBIX ceKylled. PemaTs npakTiuueckrue 3a1adn
Ha HaXOXKJEHUE YTJIOB.

Brnagers moHsATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh OMNPENeNsiTh OMCCEKTpUCY YIiia |
CEpEANHHBIN NMEePIEeHANKYIAP K OTPE3KY KaK FeOMETPHUYECKIEe MECTa TOUEK.

@opMynHpOBaTh ONpENETIeHUS OKPY)KHOCTM W Kpyra, XOpAbl W JWaMeTpa OKpY>KHOCTH,
MOJIb30BAThCSA UX CBOMCTBAMU. Y METh IIPUMEHSTH 3TH CBOMCTBA MIPU PEIICHUH 3a/1au.

Brnagers moHsATHEM ONMMCAHHOW OKOJIO TPEYrOJNbHUKA OKPYXHOCTH, YMETh HaXOMUTH €€ HEHTP.
[Tonmp30BaThCS pakTaMu 0 TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEpEANHHBIE MEPIIEHANKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOYKE.

Brnagers morsiTHEM KacaTeIbHOM K OKPY>KHOCTH, ITOJIB30BATHCS TEOPEMOI 0 IEPIIEHANKYISIPHOCTH
KacaTellbHOM M paanyca, MPOBEAEHHOTO K TOYKE KaCaHMS.

[Tonp30BaThCS MPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, NTOHUMATh UX MPAKTUYECKUI
CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE IOCTPOEHUS € TOMOILBIO LIUPKYJIS U JIMHEHKH.

K koniry oOyueHus B 8 kiaacce oOydaromuiicst MOMYYUT CIEMYIOINIHE MPEAMETHBIE PE3YITbTaThI:

Pacnio3naBaTh OCHOBHBIE BUIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, 10Jb30BATHCS UX CBOMCTBAMU
[pU PEUICHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHsATH CBOICTBA TOUKH TIEpECeUSHIsI MEIMaH TPEYTOJIbHUKA (IIEHTPa MAcC) B PEIIICHNH 3a/1a4.

Braners noHsTHEM CpeAHEN JIMHUM TPEYrOJIbHUKA M Tpaleluu, NPUMEHSATh WX CBOWCTBA MpHU
pelieHun reoMerpuueckux 3aaad. Iloas3oBaThesa TeopeMoit daneca U TEOPEMOU O MPOMOPIUOHATBHBIX
OTpe3Kax, IPUMEHSTh UX JUISl PELICHUS IPaKTUUECKUX 3a/1ay.

[IpuMeHATs TPU3HAKH OO0 TPEYTOIFHUKOB B PEIIEHUH T€OMETPHYECKUX 3a/1a4.

[Toms3oBaTecst Teopemoit [ludaropa st pemeHUsS TEOMETPHUYECKHX M MPAKTUYECKUX 3ajad.
CrpouTh MaTEMaTHUYECKYIO MOJIEIIb B PAKTUYECKUX 33/1a4aX, CAMOCTOSITENIbHO JeNaTh YePTEXK U HAXOIUTh
COOTBETCTBYIOLLME AJIUHBIL.

Bnaners noHATUSIMU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOro yrila OpSMOYTOJIbHOIO TPEYTOJIbHUKA.
[Tonb30BaTHCSA STUMU NOHATUSIMU JIJIS1 PELICHUS] TPAKTUUECKHUX 3a/1a4.

Brerancnate (pa3iuuHbIME crioco0amH) IDIOMIAb TPEYroJbHUKA W TUIOMAJAA MHOTOYTOJIBHBIX
¢buryp (onB3ysCh, rae He0OX0AUMO, KaJbKyISITOpOM). [IpuMeHsITh morydeHHbIe YMEHHS B TPAKTHYECKUX

3agadax.



Brnaners moHATUSIMH BIMCAaHHOTO M LIEHTPAJIBHOTO YIJIa, HCIOIb30BATh TEOPEMBI O BIIMCAHHBIX
yriiax, yriax MEKAYy XopAaMu (CeKyIIMMH) M YIie MEXKIy KacaTelbHOHM M XOpAOH NpH pelIeHUH
TEOMETPUIECKUX 3aad.

Bnamerp mOHSATHEM OMUCAHHOTO YETHIPEXYTONBHUKA, TNPUMEHITH CBOWCTBA OMHMCAHHOTO
YETBIPEXYTOJIbHUKA [TPU PELICHUU 3a/a4.

[IpuMeHsATH MOMyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOMTh MaTEeMaTHYECKHE MOJETH AJS 3a1ad
pCaHLHOﬁ JKM3HU W TPOBOAUTHL COOTBETCTBYIOIIME BBLIYUCICHHUA C MNPUMCHCHHEM HOI[O6I/ISI )41
TPUTOHOMETPHH (TIONB3YSICh, TJIe HEOOXOUMO, KalIbKYISITOPOM).

K koHIty oOyueHust B 9 Kjacce 00yUarOUIUICS MOMYYUT CICAYIOIINE MPSIMETHBIC PE3YJIbTAThI:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMHM OCTPBIX YIJIOB, HAXOJUTH C UX TOMOIIBIO pa3iIHyHbIe
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYToJbHUKA («peIIeHne IPSIMOYTOJIbHBIX TPEYyrOJbHUKOBY). HaxomuTs (¢
TIOMOIIBIO0 KATBKYIATOPA) JUTMHBI U YTJIBL JJ11 HeTaOMWYHBIX 3HAUYCHUH.

TTonp30BaThCH (bopMynaMH MPpUBCACHUA WU OCHOBHBIM TPUTIOHOMETPHYCCKHUM TOXIACCTBOM I
HaXO0XJICHUA COOTHOIIIEHUI MCXKIY TPUTOHOMETPUUCCKUMU BEIINYNHAMU.

WUcnonp3oBaTh TEOPEMBI CHUHYCOB H KOCHHYCOB [JId HaAXOXACHUA Pa3IMYHBIX J3JICMCHTOB
TPEYTONbHHKA («pelIeHne TPEYToIbHIUKOBY), MPUMEHATh UX MIPU PEIICHUH T€OMETPHUYECKHIX 3a]1ad.

BJ'IaIIeTB IIOHATHUAMHN HpeO6paSOBaHI/IH HO,ZIO6I/I$I, COOTBETCTBCHHBIX 3JICMEHTOB HO)IO6HI)IX (1)I/Iryp.
[Monp30BaTHCs CBOWCTBAMHU TIOIOOHS TPOU3BOIBHBIX QUTYDP, YMETh BBIYUCISTD JJTHHBI U HAXOIUTH YTIIbI Y
nono0HbIX (uryp. [IpuMeHsaTs cBOMicTBa MOJOOMS B MPAKTUYECKUX 3aa4ax. Y METh IPUBOANUTD MTPUMEPHI
MTOTO0HBIX (PUTYP B OKPYKAIOIIIEM MHPE.

[Tomp30BaTHCS TEOpEMaMH O MMPOU3BEEHUH OTPE3KOB XOP/, O IMPOU3BENEHUH OTPE3KOB CEKYIIHX,
0 KBaJIpaTe KacaTelbHOM.

[Tomp30BaTHCS BEKTOpaMH, TOHUMATh UX TEOMETPHUYECKUHN U PU3NIECKUN CMBICII, IPUMEHSTH UX B
pelIeHnN TeoMeTprUYecKnX U (hr3udeckux 3aAad. [IpuMeHsATs CKalsIpHOe MpOW3Be/leHHE BEKTOPOB IS
HaXO0XIECHUS JJTHH U yTIIOB.

[Tomp30BaTHCS METOIOM KOOPAWHAT Ha TUIOCKOCTH, PUMEHSTE €T0 B PEIICHUH T€OMETPHIECKUX U
MIPaKTUIECKUX 3a/1a4.

Brnagers mTOHATHAMH TPABIIIBHOTO MHOTOYT'OJBHWKA, [UIMHBI OKPYXXKHOCTH, JJIHMHBI JTYTH
OKPY)KHOCTH W PaJUaHHON Mephl yria, YMETh BBIUMCIATH IUIOMIANb Kpyra W ero dacreil. IIpumeHsaTs
MONTyYeHHBIE YMEHHS B PAKTUIECKUX 3a7adax.

Haxoauts ocu (M1 IEHTPHI) CAMMETPHH QUTYP, TPUMEHSTH ABMKEHUS IJIOCKOCTH B TTPOCTEHTIIMX
CITydasix.

[IpuMeHsATs TONyYEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMaTHYeCKHE MOJENH Ui 3a1ad
pealbHOW JKWU3HH H TPOBOJIUTH COOTBETCTBYIOIIME BBIYHCICHHUS C NPUMEHEHHEM NOoM00us U

TPUTOHOMETPUUYECKUX PYHKIMH (TIOJIB3YSICh, T1e HEOOXOANMO, KAIbKYJIITOPOM).



TEMATHYECKOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acon DJIeKTPOHHBIE
Ne n/m HaumeHoBaHMe pa3nesioB U TeM (uudpoBbIe)
Kontpoabubie | IlpakTnuyeckme
NMPOrpaMMbl Bcero 5 6 o0pa3oBaTejibHbIE
padoThI padoThI pecypel
n N
L | cocsorsa. Hmepenc reowerpmsconm 12 Butimaorexa LIOK
: https://m.edsoo.ru/7f415e2e
BCIIMYNH
bubaunoreka [IOK
2 Tpeyrombruku 26 1 https://m.edsoo.ru/7f415e2e
bub6mmoreka IJOK
3 TapasuenbHbic npsvble 11 1 https://m.edsoo.ru/7f415e2e
4 OxpyXHOCTB U KpyT. | 'eomeTpruueckue 15 1 bu6mmoreka LIOK
MTOCTPOEHUS https://m.edsoo.ru/7f415e2¢
. bu6mmoreka IJOK
5 [ToBTOpeHue, 0000IIECHNE 3HAHMI 4 1 https://m.edso0.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68 4 0



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

8 KJIACC

KoaunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaunMeHoBaHue pa3feioB U TeM K n (mudpoBsbie)
n/n NporpamMmsI Bcero OHTPOALHLIC PAKTHHECKHE o0pa3oBaTe/ibHbIe
padoThI padoThI pecypeb
N bubmuoreka ITOK
1| Hereipxyrombiki 12 1,05 https://m.edsoo.ru/7f417e18
2 ITInomane. Haxoxaenue miomnaaei 12 1 bubaunoreka LIOK
TPEYTOJIbHUKOB U MHOTOYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417e18
bubaunoreka LIOK
3 Teopema [Tudaropa u Hayana TPUrOHOMETPHUN 10 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o Bubmiorexa [IOK
4 MIPOMIOPIIMOHAIBHBIX OTPE3Kax, MOI00HBIE 15 1 https://m.eds00.ru/7f417¢18
TpeyroyibHUKH. [1no1mmaau nogo0HbIX Guryp — :
THCARHBIC HCTIPEXYTOIBHMIH. | CAHbL https://m.edsoo.ru/7f417e18
K okpyxHOCTH. Kacanue okpyxHOCTEH
. bu6mmoreka IJOK
6 [ToBTOpeHUe, 0000IIEHNE 3HAHMI 4 1 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68 6,5 0



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBIE
Ne n/m HaumenoBanue pa3iejioB U TEM NMPOrpamMmbl Beero KOHTpOJ’lBHBIe HpaKanec]cne 06[5::)222:;::2516

padoThI padoThI pecypeb

bubnmorek K
1 | Bexrope 10 1.05 httgs://%Zdzﬁ)?u/YfMalZc

2 JlexapToBBI KOOPIMHATHI Ha TIIOCKOCTH 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c

3 Tpuronomerpus. TeopeMbl KOCHHYCOB U 18 1 bubmmoreka [JOK
CHHYCOB. Pellienne TpeyronbHUKOB https://m.edsoo.ru/7f41al2c

PR P A — : BuGmmorera LIOK
I~ https://m.edsoo.ru/7f41al2c

5 JBr>KEeHMS MIIOCKOCTH 7 bubmorexa LHOK
https://m.edsoo.ru/7f41al2c

6 [IpeobpazoBanue momodus. Merpuueckue 10 1 bubmmoreka [IOK
COOTHOIIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

7 IToBTOpEHUE, 0000IIEHNE, CHCTEMATH3AIINS 6 5 bu6mmoreka IJOK
3HaHUH https://m.edsoo.ru/7f41al2c

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6,5 0



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30OBATEJILHOM ITPOT' PAMMBI

7 KJIIACC
Kon .
HpOBEpHEMOro IIpoBepsiemble Npe/IMeTHbIe Pe3yJIbTaThl 0CBOEHHs OCHOBHOM
o0pa3oBaTe/bLHON MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus
pe3yabTara
6 ['eomerpust
PacnozHaBaTh U3y4eHHBIC TeOMETPUYUECKHE (PUTYPBI, OTPEEIATh UX B3aUMHOE
6.1 pacronoxeHnne, n300paxarb reoMeTpruueckie (GUTYphI, BBITOIHATH YEPTEKH
M0 YCIOBUIO 3aJaud. V3MepsATh JIMHEWHBbIE U YIJIOBbIE BEJIWYMHBL Peuiath
3a/1a4¥ Ha BBIYHMCIIEHNE JJIMH OTPE3KOB M BEJIMYHH YTJIOB
Jlenath rpyOyto OIICHKY JIMHEHHBIX U YIJIOBBIX BEJIMUKH IIPEAMETOB B PEaJIbHOM
6.2 JKU3HH, pa3MEpOB MPUPOAHBIX 00BEKTOB. PazimuyaTe pasmepbl 3THX 00BEKTOB
10 MOPSAKY BENHYUHBI
6.3 CTpouTh 4epTeXH K T€OMETPUUYECKHM 3a/1a4am
6.4 [lomp30BaThCs MpU3HAKAMH PABEHCTBA TPEYrOJHHUKOB, HCIOIH30BATH
' MIPU3HAKU M CBOIICTBA paBHOOEIPEHHBIX TPEYTOJFHUKOB IPH PEIIEHUH 3374
65 [IpoBoanTh JOTMUYECKHE PACCYXKIEHHS C HCIIONB30BAHUEM TE€OMETPUUYECKHIX
TEOpeM
[Tomp30BaThCs TpPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOIbHHUKOB,
6.6 CBOIICTBOM MEIMaHbl, IPOBEAEHHOM K THUIOTEHY3€ MHPSAMOYIOJbHOIO
TPEYTOJIBHHKA, B PEIICHUN F€OMETPHUIECKUX 33134
OmnpenensiTs NapayuieIbHOCTh IPSAMBIX € IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yerT ¢
6.7 HuMH cexymast. OnpeaensTs napauieabHOCTh IPSIMBIX C IIOMOIIBIO PABEHCTBA
pacCTOSHUM OT TOYEK OJHOW MPSIMOM 10 TOUEK APYTroi NpsiMoi
6.8 Periath 3aaun Ha KieT4aToi Oymare
IIpoBOAUTE BBIUUCICHUS U HAXOAUTH YUCIIOBbIE U OYKBEHHbIE 3HAYEHUS YIJIOB
B F€OMETPUYECKUX 3a/1a4aX C UCIIOJIB30BAHUEM CYMMBI YTJIOB TPEYTOJILHUKOB H
6.9 MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECCUCHUH IBYX
MapajUleIbHBIX MPSMBIX CEKylled. PemaTe mnpakTudeckue 3aJadyd  Ha
HaxO0XJICHHUE YTIIOB
Brnagers MOHATHEM TIE€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpPENENITh
6.10 OuCCeKTpUCY yIJla M CEPEAMHHBIH MEpHEHIMKYJSIP K OTPE3Ky Kak
TEOMETPUUECKHE MECTA TOUEK
PopMynHpOBaTh ONpPENEIEHUA OKPY)KHOCTH M Kpyra, XOpAsl M JIuaMerpa
6.11 OKPY>KHOCTH, TIOJIB30BaThCSl MX CBONCTBAMH. Y METh PUMEHSATH 3TH CBOWCTBA
IIpH pEIICHUN 33434
Bragers MOHATHEM ONHMCAaHHOW OKOJNO TPEYroidbHHKA OKPYXHOCTH, YMETh
6.12 HaxoguTh e€ neHTp. Ilonb3oBaThes (I)aIfTaMI/I 0 TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJIbHUKA TEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIE
MEPIEHANKYIISPBI K CTOPOHAM TPEYTOJIBHUKA MEPECEKAIOTCA B OTHOW TOUYKE
6.13 Bnagers moHATHEM KacaTeIbHOM K OKPY)KHOCTH, IOJIB30BaThCSI TEOPEMOU O
' MEePIEHANKYISIPHOCTH KacaTeNnbHOM U pajnyca, IPOBEAEHHOr 0 K TOUKE KacaHUs
6.14 [Tonmp30BaThCS anOCTeﬁmHMI/I re€OMETPUYECKUMU HEPaBEHCTBAMH, ITOHMMATh
WX NPAKTUYECKUI CMBICI
6.15 HpOBf)):[I/ITB OCHOBHBIE T€OMETPUYECKHE TIOCTPOEHUS C MOMOILBIO LUPKYIS U
JMHENKH




8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

6

['eomerpus

6.1

Pacno3naBaTh OCHOBHEIC BH/IbI ‘IGTI)IpéX}/TOJII)HI/IKOB, HUX 3JIEMCHTHI,
II0JIb30BATHCS MX CBOMCTBAMU IIpy pCHICHNU IrCOMCTPHUICCKUX 3aJa4

6.2

HpI/IMeHﬂTI) CBOICTBA TOYKH nepeccucHrss MEaAuaH TPECYroJbHHUKaA
(eHTpa mMacc) B pelieHuu 3a1a4y

6.3

Biagetes moHATHEM CpeaHEH JIMHUM TPEYrOJIbHUKA W TpAICLHU,
IIPUMEHATh MX CBOWCTBA IPU PEIIEHUM TI'E€OMETPUYECKHX 3a/ad.
[Tonwp30Batbcs TeopeMont Paneca U TEOPEMOI O MPONOPLUHUOHATBHBIX
OTPE3KaxX, MPUMCHATH UX JJIA PCHICHHUA MMPAKTHYCCKUX 3a1a4

6.4

[IpumensaTs npu3HAKU MOMOOUS TPEYroJbHUKOB B  pEHICHUH
r€OMETPUUYECKHX 3a]1a4

6.5

[Tonb3oBarbest Teopemoit [udaropa 1st penieHns reoMeTpuIecKux u
MMPaKTUYCCKUX  3aJa4. CTpOI/ITB MAaT€éMaTU4CCKyr0O MOJICIb B
MMPAKTUYCCKUX 3agavdax, CaMOCTOATCIIBHO ACIATh qepTéxc U HAaXOOUThb
COOTBECTCTBYIOIIHE NJIMHBI

6.6

Bragers MOHATHAMH CHHYyCa, KOCHMHYCAa M TaHT€HCa OCTPOTO Yria
MPSIMOYTOJIBHOTO TPEYroJibHUKa. [101b30BaThCs 3THMH NOHATHAMHA
JUI PEIICHUS IPAKTUYECKUX 3a1a4

6.7

Beraucasate (pa3nuvHBIMUA CIIOCOOAMM) TIIOMIATL TPEYrOJIbHUKA U
IJIOIIAId MHOTOYTOJIBHBIX (UTYp (TMOJB3YsCh, TAe HEO0OXO0IUMO,
KaJbKYISITOPOM). [IpUMEHSTH MOTydeHHBIE YMEHHS B TIPAKTUYCCKUX
3agadax

6.8

Brnagerp MOHATHMSMHM  BNHMCAHHOTO M IIGHTPAJIBHOTO  yIJia,
UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIax, yrilax MEX1y XopJIaMu
(cexylmu) 1 yrie Mexay KacaTelbHON M XOpAOW HpU pelIeHUuU
reOMETPUUECKUX 3a/1a4

6.9

BJ'Ia,Z[eTB IIOHATHCM OIIMCAHHOI'O IICTBIpéXYl"OJ'II)HI/IKEl, IIPpUMCEHATH
CBOMCTBA OMMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyU pCIICHNUH 3aJa4

6.10

[IpuMeHsTh TMOJNydyeHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJEH JJs 3a7ay peajbHOU KU3HU U MPOBOJAUTH
COOTBETCTBYIOIIME BBIUMCICHHUS C TMPUMEHEHHEM MoJ00us u
TPUTOHOMETPHH (MIOJIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYIISITOPOM)




9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLBIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

6

['eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMU OCTPHIX YITIOB, HAXOAUTH C UX
IOMOUIBIO PA3JIMYHbBIE IEMEHTHl IPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«pemreHue MOPSIMOYrOJIBHBIX — TPEYroJibHUKOBY»). Haxomuts (c
INOMOUIbIO KAaJIbKYJISTOpa) JUIMHBI W YIJbl JJI  HETaOIMYHBIX
3HAYEHUN

6.2

[Tonp30BaTbCs dbopmymnamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUIsl HAXOK/IEHUS COOTHOIIECHUMN
MEX]Ty TPUTOHOMETPUYECKUMH BEJIMUNHAMHU

6.3

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JUISl HaXOXKICHUS
Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PELIEHHE TPEYroJIbHUKOBY),
MIPUMEHATh UX IPU PEHICHUN T€OMETPUIECKUX 3a7a4

6.4

Bnagery mouaTusMu mpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX
a7eMeHTOB MoI00HBIX Guryp. [Tonmp3oBaThes CBOMCTBAMH TOI00MS
MIPOU3BOJIBHBIX GUTYP, YMETh BHIYUCIIATD JUIMHBI U HAXOAUTH YTJIbl Y
noao6HbIX ¢uryp. IlpuMeHaTs cBONCTBA 1MOJA00OMS B MPAKTUYECKUX
3ajayax. YMeTb MPUBOJUTH MpUMEPHl TNOA0OHBIX ¢uryp B
OKpY’KaloIlleM MUpe

6.5

[Tomb30BaThcst TeOpeMaMH O TIPOW3BEACHUH OTPE3KOB XOpHA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

[Tonb3oBaThcst BEKTOpamMH, IOHMMAaTh UX TE€OMETPUYECKUI H
(bu3nuecKuil CMBICI, IPUMEHSTh UX B PEIICHUH F€OMETPUYECKUX U
¢uznueckux 3anad. [IpuMeHATh cKaIpHOE MPOU3BECHIE BEKTOPOB
JUIS. HAXOXKICHUSI JUTHH U YIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMEHATH €0 B
PEIICHNUU TrCOMETPHUICCKUX U IMMPAKTUYCCKUX 3a1a4

6.8

Brnagerp NOHATHUSMU MPaBUIBHOTO MHOTOYTOJbHUKA, JJTUHBI
OKPY>KHOCTH, JJUHBI TYI'HM OKPYKHOCTH M pPaJMaHHON MeEphbl YrIia,
YMETb BBIUUCIATH IUIOMAAL Kpyra U ero dyacred. [IpumeHsTsb
MOJIy4Y€HHbIC YMEHHUS B MPAKTUUYECKHX 3a7jauax

6.9

Haxomuth ocu wWiaM LEHTPhl CUMMETpUH (QUryp, NPUMEHATH
JIBUKEHHS TNIOCKOCTU B IPOCTEHIIIUX CIydasiX

6.10

[lpuMeHsTh TIOJNy4CHHbIC 3HAHMUS HAa MOpPAKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJICIH Ul 3a]a4 PEeabHO KU3HH U [IPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHHS C MPUMEHEHHEM MOoJA00us W
TPUTOHOMETpHUYeCKUX (yHKIMH (MONB3ysch, T/€ HEOOXOIUMO,
KaJIbKYJISTOPOM)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAePKaHMS
6 ['eomerpust

Hayanphbie monstus reomerpun. Touka, mpsaMasi, OTpe3oK, Ty4. Yroi. Buas! yrios.

6.1 BeprukanbHble U CMEXHBIE YIUIbl. buccekrpuca yria. JIomaHas, MHOIOYI OJIbHHK.
[TapayenbHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMBIX

6.2 Cummerpuunble purypbl. OCHOBHBIE CBOMCTBa OceBoW cuMmeTpuu. IIpumepsl
CUMMETPHH B OKPY’KAIOIIEM MHUpe

6.3 OcCHOBHBIE TIOCTPOEHHMSI C TIOMOIIBIO LUPKYJSA U JuHeHkHu. TpeyroiasHuK. Bricora,
Mej/iaHa, OMCCEKTPHUCa, UX CBOMCTBA

6.4 PaBHOOEIpEHHBII M PaBHOCTOPOHHUHN TPEYyrodbHUKH. HepaBeHCTBO TpEyroibHUKA

6.5 CBoiicTBa M MpHU3HAKK PaBHOOENPEHHOIO TpeyrojbHUKa. [Ipm3Haku paBeHCTBa
TPEYTOJIbHUKOB

6.6 CBoiicTBa W TpHU3HAKK THapajuieNbHbIX NpsAMBIX. CyMMa YIJIOB TpeyrojbHHKA.
BHremnaue yriel TpeyrojabHIKa
[IpsimoyronmeHblii  TpeyrombHUK.  CBOMCTBO ~ MemuaHBl  HPSIMOYTOJBHOTO

6.7 TPEYroJbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [Ipu3HaKu paBeHCTBA PSIMOYTOJIbHBIX
TPeyrobHUKOB. [I[pAMOyTONbHBIN TpeyroiabHHK C yraoM B 30°
HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIUHE

6.8 JIOMaHoOW, TeopemMa O OonplieM yrie W OONbIIeH CTOpPOHE TPEYroJbHHKA.
IleprieHaMKyIsIp M HAKJIOHHAS

6.9 TI'eomerpuueckoe MecTo Touek. buccekrpuca yria u cepeMHHbIN MepIIeHIUKYIIAP
K OTpe3KY KaK FeOMETPUUECKHE MECTA TOUEK

6.10 OKpy>XKHOCTb M KpPyT, XOp/la U AMAaMETp, UX CBOMcTBa. B3zaumHoe pacnoioxeHue
OKpPYKHOCTH U npsAMoii. KacaTenbHas U cekyIas K OKpY>KHOCTH

6.11 OKpyXHOCTb, BIMCaHHAas B Yyrol. BnucaHHas M onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA

8 KJIACC
Kon ITpoBepsieMblii 3J1IEMEHT coJePKAHUS
6 ['eomerpus

6.1 YerbipéxyronpHuku. [lapannenorpaMm, ero npu3Haku U CBOIMCTBa

6.2 [IpsimoyronbHUK, poMO, KBaIpaT, MX MPU3HAKH U CBOWCTBA

63 Tpamernusi, paBHOOOKas Tparmerus, e€ CBoWcTBa W Tpu3Haku. [IpsmoyrompHas
Tpanenus

6.4 Meron yaBoenust meauansl. LentpansHas cummerpust. Teopema daneca u reopema
0 MIPONOPIIMOHAIBHBIX OTPE3KAX

6.5 CpenHue JIMHUY TPEYrOJIbHHUKA M Tpanenuu. LIeHTp Macc TpeyroibHUKA

6.6 [lomobue TpeyrompHuKOB, Kod(hdumenT momobus. Ilpusnakum momoOus
TpeyroiabHUKOB. [IpuMeHeHne moaodust Mpy pelieHNH NPAaKTHYECKUX 33134

6.7 DopmyJbl A71sl MJIOMAAN TPEYTOJIbHUKA, TapajiesiorpaMMa, poM0a U Tpanenuu

6.8 CsaoiicTBa miomaaeii reomerpudeckux (uryp. OTHOIIEHNE TUTOMAAeld MOIO0HBIX
duryp

6.9 Breruncnenvne momanei TpeyrolbHMKOB M MHOTOYTOJIBHMKOB Ha KIIETYaTOH
Oymare




6.10 Teopema Ilucdaropa. Ilpumenenne Teopemsl Iludaropa mnpu pemieHun
MPAKTUYECKUX 3a]a4
CuHyc, KOCHHYC, TaHT€HC OCTPOro yrjiia HpSIMOYTOJbHOTO TpPEyroilbHUKA.
6.11 OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpUYecKHe (QYHKIUH
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LEHTpalbHBIC YIVIBI, YTOJI MEXKIY KacaTeIbHOW U XOPIOWU. YTIIbI
MCKAY XO0pJAaMH1 U CCKYIIMMHU
6.13 BrnincanHble 1 onucaHHbIe YEThIPEXYT ONbHUKHI
6.14 B3auMHoe pacnonoxkeHue AByX OKpykHoctel. Kacanme okpyxnocreir. OOmue
KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 2JIEeMEHT cOaepP:KaAHUS
6 ['eomerpust
6.1 Cunyc, kocunyc, tanreHc yriaoB or 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
Tox1ecTBO. DOpMyIIbl IpUBEAEHUS
6.2 Pemenne tpeyrompHukKoB. TeopeMa KOCHHYCOB W TeopeMa CHHYCOB. PeleHue
MPAaKTUYCCKUX 3aJiad C MCIIOJIB30BAHUEM TCOPEMEBI KOCUMHYCOB 1 TCOPEMBI CHHYCOB
6.3 [Ipeobpazoranue nmomodus. [1ogo0re COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 HpOW3BENECHUH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIINX, TeOpeMa O KBaJIpaTe KacaTelbHOM
Bekrop, mnmmuHa (MOIyib) BEKTOPA, COHAIPABICHHBIE BEKTOPBI, IPOTUBOIOJIOMKHO
6.5 HaIpaBJIEHHbIC BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALIUU
HaJ BeKTopaMu. Pa3noxeHne BEKTOpa 110 JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunatel Bekropa. CkansipHOe NPOU3BEACHUE BEKTOPOB, IPUMEHEHHE MJIs
HaXOXKJCHUS JUIMH U yTJIOB
JlekapToBbl KOOpJIMHATHI Ha IUIOCKOCTH. YPaBHEHHUS MPAMOA M OKPYKHOCTH B
6.7 KOOpIMHATAX, NEPECEYCHUE OKPY)KHOCTEH W MNpsMbIX. MeTon KOOpOMHAT MU €ro
IIpUMEHEHUE
6.8 [TpaBHIIbHBIC MHOTOYT OJIbHUKH
6.9 Hnuna OKPY’KHOCTH. I'pamycHas 1 paavaHHas Mepa yrija, BBIUMCICHHE UIMH OyT
OKpYXHOCTEH
6.10 [Tnomank Kpyra, ceKTopa, CerMeHTa
6.11 JBWwXKeHHs IUIOCKOCTH UM BHYTPEHHUE CHUMMETpUH (uryp (3JeMeHTapHbIe
npencrasiuenus). [lapamensasiii neperoc. IloBopor




MHNPOBEPAEMBIE HA OI'D 1O MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUSA

Kon
NPOBEPSIEMOT0
TpedoBaHUs

IIpoBepsieMmble TPeOOBAHUSA K NMPEIMETHLIM Pe3yJbTATAM 0CBOEHUS
OCHOBHOIi 00pa3oBaTeJbHONH MPOrPaMMBbI OCHOBHOT'O 00111eTr0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJMHOXKECTBO, Ollepaluu
Ha/l MHOXKECTBaMH; YMEHHUE ONEPUPOBATH MOHSATHIMHU: Tpad, CBA3HBIN rpad,
JIEpEBO, LUKII, IPUMEHATh UX IIPYU PELICHUM 3a]a4; YMEHUE HUCIIOJIb30BaTh
rpaduueckoe TMpEACTaBICHUE MHOXKECTB JJISl  OIMHCAHWS pPealbHBIX
IIPOLIECCOB U SIBJICHWH, IPU PELICHUH 33]]a4 U3 JPYTHX Y9eOHbBIX IPEIMETOB

YMeHne onepupoBaTh IOHATHSMHU: OIPEACICHUE, aKCUOMAa, TEOpeEMa,
JI0OKa3aTeIbCTBO;  YMEHHE  pACIO3HABATh  HCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHMS, IPUBOAWUTH IIPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS M OTPULIAHMSI BBICKA3bIBAHUI

YMeHne omnepupoBaTh IOHATUSMHU: HATypalbHOE YHCIIO, IIPOCTOE U
COCTaBHOE YHUCIIO, JEIUMOCTh HATYPAJIBbHBIX YMCEN, IPU3HAKU JIEIMMOCTH,
1L[eJI0€ YMCII0, MOAYJIb 4Kcia, OOBIKHOBEHHAs Jpo0b U JecATUYHAs ApoOb,
CTaHJAPTHBINA BUJ YMCIIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHCIIO,
apu(METUYECKUI KBaJIpaTHBIH KOPEHb; YMEHUE BBINONHSITH JCHCTBHS C
YUCIIAMH, CPABHUBATh M YIOPSAOYMBATH 4YMCIA, IPEICTABIATh YMCIA Ha
KOOPJMHATHON NpsSIMOM, OKPYIJISATH YMCIA; YMEHUE JellaTh NPUKUIKY U
OLICHKY pE€3yJIbTaTa BEIYMCICHHUN

YMeHne omnepupoBaTh MOHATHSIMH: CTEEHb C IeJBIM ITOKa3aTeleM,
apu(METUIECKUI KBaJIpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas I1po0b,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaIbHOM CTETIeHN OOJIBIIIE eINHUIIBL;
yYMEHHE BBIONHATE pacu€rbl Mo QopMynaMm, TpeoOpa3oBaHUs IEIbIX,
IpOOHO-paIOHATBHBIX BBIPAXKEHNUH 1 BRIPAKEHHN ¢ KOPHSIMH, pa3ioKeHne
MHOTO4YICHa Ha MHOXHWTEIH, B TOM YHCIIE C HWCHOJb30BaHHEM (opMyl
pPa3HOCTH KBaJPaTOB M KBAaJIpaTa CyMMBI H Pa3HOCTH

YMeHne omepupoBaTh MOHSATHSMHU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C
OJIHOM TIEpEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pemaTh JUHEeWHble ¢ KBaJpaTHBIE YpaBHEHUS, JpOOHO-
palMOHAJIBHBIC YPABHEHUS C OHON NIEPEMEHHOM, CUCTEMBI ABYX JTUHEHHBIX
ypaBHEHUH, TIMHEWHBIE HEPABEHCTBA U WX CHCTEMBI, KBaJpaTHBIC U APOOHO-
pamoHa bHBIE HEPaBEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE NpHU
pelIeHun 3a7ad U3 JIPYTHX TMPEIMETOB W TMPAKTUYECKUX 3a/]ad; YMEHHE
WCIIONB30BaTh KOOPJAMHATHYIO MPSMYI0O M KOOPAMHATHYIO TUIOCKOCTH ISt
n300pakeHus pellieHnid ypaBHEHH, HEpaBEHCTB M CUCTEM

YMeHne omnepupoBaTh MOHATHAMH: (GYHKOHS, Trpaduk (QYHKIWMH, HYIA
(GYHKIHMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHMS,
yObIBaHMS, HaWOONbIliee W HAWMEHbIEe 3HAYCHWS (DYHKIUH; YMEHHE
ONEPHPOBATh IMOHATHUSAMHU: TpsIMas IPONOPIHOHANIBEHOCTh, JIMHEHHAs
GyHKIMA, KBajgpaTHuHas (yHKOHMsS, oOpaTHash NPOIOPIMOHAIBHOCTS,
mapabona, TunepOoiIa; yMEHHe CTPOUTh TpaduKu (GyHKIHMA, UCTIONH30BAThH
rpauKu JUIS ONpEIeseHus] CBOMCTB IPOIECCOB M 3aBHCUMOCTEH, IS
petIeHus 3a/1a4 U3 IPYTUX YU4eOHbIX MPEAMETOB U PEaNIbHOM )KU3HH; YMEHHE
BBIpaXKaTh (GopMyJIaMH 3aBHCHMOCTH My BETHUYMHAMH

Vmenne ONCpHUPOBATH NOHATHUAMU: IMOCICAOBATCIbHOCTD, apI/I(i)MCTI/I"IeCKaH
n TreoMeTpuveCKasd MporpecCuu; YMCHUEC  HUCIOJb30BaTh CBOMCTBa
HOCHCHOBaTeHBHOCTeﬁ, (bOpMy.l'H:I CYMMbI U O6IJ_I€FO YICHa NpU PCHICHUUN
3aJa4, B TOM YHCJIC 3a1a4 U3 JPYTUX y‘lC6HLIX npeaMEeTOB U peaJ’IBHOﬁ JKHU3HU




YMeHue pemaTth 3aJa4r pasHbIX TUIIOB (B TOM 4YHCJIC HAa MMPOUCHTHI, TOJIHU U
qaCTHu, IBHMXKCHHC, pa60Ty, [EHY TOBApPOB U CTOMMOCTBH IOKYIIOK M YCJIYT,
HaJoru, 3agadyd M3 obmacTu YipaBJICHUSA JIMYHBIMHA U CeMEMHBIMU
(I)I/IHchaMI/I); YMEHHUC COCTABJIATH BBIPAXCHHA, YPABHCHUA, HCPABCHCTBA U
CUCTCMBI 110 YCJIIOBUIO 3aJaydd, HCCICAOBATH IIOJIYUCHHOC pPCEHICHUC U
OICHMBATH HpaBI[OHOI[O6HOCTL IMOJIYUCHHBIX PC3YyJIbTATOB

YMeHune onepupoBath MOHATHIMHU: (QUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHas, yrojl, MHOTOYTONbHUK, TPEYrOJIbHUK, pPaBHOOCAPEHHBIH |
PaBHOCTOPOHHMI TPEYTrOJIBHUKHU, IPSIMOYTOJIbHBIA TPEYrOJIbHUK, MEIUAHA,
OuccekTpuca U BBICOTA TPEYTOJIbHUKA, YETBIPEX YT ONIbHUK,
napaJieaorpaMm, poMO, IPAMOYTONBHUK, KBaIPAT, TPAIEIHs; OKPYXHOCTbD,
KPYyT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
peliaTth 3aaa4dd, B TOM 4YHUCJIC U3 HOBCCHHCBHOﬁ JKHM3HHU, HAa HAXO0XJICHUC
TFeOMETPUYECKAX BEIWYHMH C MPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (Quryp u
(hakToB

10

YMeHue omnepupoBaTh TOHSATHAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; IAapajuIENbHOCTh U NEPIEHAUKYISIPHOCTD IPSMBIX, YIOJI
MEXTy MPSIMBIMHE, TIEPIICHANKYJIISIP, HAKIOHHAS, POEKIIHsI, Togobue guryp,
Mo00HBIE TPEYTONbHUKH, CHMMETPHSI OTHOCHUTENHFHO TOYKH W TIPSIMOM;
yYMEHHE paclio3HaBaTh pPaBEHCTBO, CHMMETPUIO W Tiogobue Quryp,
[1apaJuIeNbHOCT U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOIEM MUPE

11

yMeHI/Ie OHepI/IpOBaTB IIOHATHAMU. AJIMHA, paCCTOﬂHI/Ie, yTO.H (BCJII/I‘H/IHa
yTia, CHHYC U KOCHHYC yTJla TPEyrOJIbHHKA), TIJIOMIa b, YMEHIE OIICHUBATH
pa3Mepbl MPeIMETOB U 00HEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dhopMyJIBl IEpUMETPa U ILIOMIAAd MHOTOYTOJIbHUKOB, JUIMHBI OKPY;KHOCTH U
IJIOIIaAd Kpyra, o0beMa MpPsIMOYrojbHOrO mapajule/ieuIeaa; yMEHHe
MIPUMEHSATH TPU3HAKH PAaBEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME VTJIOB
TpeyroipHUKa, Teopemy Iludaropa, TpUTOHOMETPUUECKHE COOTHOIICHHS
JUISl BBIYMCIIEHUS JIJTMH, PACCTOSHUH, TIJI0IIA e

12

YMeHue  u300pakaTh  IUIOCKHE  (GUrypsl HW  HMX  KOMOHHAIWH,
MPOCTPAHCTBEHHbIC (UTYpBI OT PYKH, C [OMOIIBIO  YEePTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY HJIH CHMBOJIBHOMY
OIHCAHHIO

13

YMeHue onepupoBaTh MOHATHSMH: MPSMOYTONbHAS CHCTEMa KOOPAWHAT;
KOOpPAWHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, ITPOM3BEACHNE BEKTOpa Ha
YHCII0, CKAIAPHOE ITPON3BEIeHNE BEKTOPOB; YMEHHE HCTIOJIb30BATh BEKTOPHI
Y KOOPJAWHATHI JUIS TIPEACTABICHNS NaHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE
13 IPYTUX YIeOHBIX MPEIMETOB U PeabHON KU3HH

14

YMeHHe ornepupoBaTh MOHATHSMHE: CTOJOMKOBBIC U KPYTOBBIE THAarpaMMEl,
TaOIUIIBI, CpenHee apupMeTHIecKoe, MeTuaHa, HanoboIbIee 1 HAaNMEHbIIIee
3HAYeHMs,  pa3Max  4uCIoBOro  Habopa;  yMeHHE  H3BICKAaTh,
HMHTEPIPETUPOBATh U MPE0OPa30BBIBaTh HH()OPMAIIHIO, IPEICTABICHHYIO B
TaONUIaX ¥ Ha JUarpaMmax, OTPaKaIOIIyI0 CBOWCTBA M XapaKTEPUCTHKU
peanbHBIX MPOLECCOB M SBJICHHWH; YMEHHE pPAaclO3HaBaTh HM3MEHUYHBEIC
BEJIMYMHBI B OKPY’KAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSMH: CIyYalHBIA ONBIT  (CIIydailHbIH
JKCIEPUMEHT), SIIEMEHTapHOE COOBITHE (JIEMEHTAPHBINA HCXO0/1) CITy4aifHOT O
OIBITA, CiIy4yailHOe COOBITHE, BEPOATHOCTb COOBITHSA; YMEHHE HaXOIOUTh
BEPOSITHOCTH  CIIyJalHBIX COOBITHUH B OIBITaX C PaBHOBO3MOXXHBIMH
JJIEMEHTapHBIMU  COOBITHSIMM; YMEHHE peIlaTh 3aJaud  METOAO0M
OpPraHM30BaHHOrO Iepedopa M C HUCIOIb30BAHMEM INpaBHIIa YMHOMKEHUS;
yMEHHE OLIEHUBATh BEPOATHOCTH PEaIbHBIX COOBITUN U SIBIICHUH, TOHUMATh
pOb  MPAaKTUYECKH JIOCTOBEPHBIX M  MAJIOBEPOSITHBIX COOBITHH B
OKpYXXarollleM MHUpPE W B KM3HM; 3HAKOMCTBO C IOHSTHEM HE3aBHCHMBIX




CO6I:ITI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCET U €ro POJIBIO B MAaCCOBBIX
SIBJICHUAX

16

YMmeHue BoIOMPATh MOAXOAALINNA W3YUYEHHBI METON AJISl PElIeHHs 3a/1auu,
NIPUBOAUTH IIPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U
JKU3HM, PACIO3HABATh IPOSIBICHUE 3aKOHOB MATEMATHKU B MCKYCCTBE,
OIMCHIBATH OTJENbHBIC BBIIAIOIIMECS PE3YJIbTaThl, IOJYYEHHBIE B XOZE
pa3BUTUS MATEMATHKU KaK HAYKH, IIPUBOJAUTH IPUMEPHI MATEMATHUECKUX
OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHON U BCEMUPHON UCTOpUU




HNEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O

MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMUS
1 Yucna 1 BEIUKCIICHUS
1.1 Harypanbaeie u niensie yucna. [Ipu3Haku IeTMMOCTH HENbIX YUCET
1.2 OOBIKHOBEHHBIC U JICCATUYHBIE IPOOH, IIPOIICHTHI, OECKOHEUHBIC TIEPHUOTUUESCKUE APOOH
1.3 PanmonassHble yricna. ApupMeTHUECKHE ONepallii ¢ PAlOHATBHBIME YHCIaMHU
14 JeiicTBuTeNbHBIC YKciia. ApUBMETHYSCKUE OTIEpaIliU C JCHCTBUTEIbHBIMH YUCIIAMU
15 HpI/I6JII/I)KéHVHI)I€ BBIYMCJICHUS, MPaBWJIa OKPYTJICHHsSI, NIPUKHIKA M OIEHKa pe3ysibTara
BBIYUCIICHHH
2 AJreOpanvecKie BEIpaXeHus!
2.1 BykBeHHBbIe BhIpaKEHHUs (BbIpaXKEHHUS C IEPEMEHHBIMH)
29 Cremnenp ¢ mensiM mokazaTeneM. CTenmeHb C pallMOHANBHBIM TokazaTeneM. CBoiCTBa
CTEEeHn
2.3 MHoOro4jaeHbl

2.4 Anredpaunueckas 1po0b

Apudmernyecknii KOpeHb HaTypajbHOW crereHu. JleHcTBUS ¢ apuDMETHYECKUMU

2:5 KOPHSIMU HaTypaJlbHOW CTENEHU
3 YpaBHeHHS 1 HEpPAaBEHCTBA
3.1 Lenbie 1 1poOHO-palMoHaIbHBIE YpaBHeHUs. CHCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lenbie u qpoOHO-paliuoHaIbHbIC HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TeKcTOBBIX 3a1a4
4 UmrcIoBBIE MOCIEI0BATELHOCTH
4.1 ITocaeqoBaTensHOCTH, CIIOCOOEI 3aaHuUs ITOCIIENOBATENLHOCTEN
4.2 ApubmMerndeckas 1 reoMeTprueckas mporpeccuu. Gopmysa CIOKHBIX IPOICHTOB
5 OYHKITUH
Oyukius, crnocoOsl 3amanus ¢yHKmud. ['paduk ¢yHkumu. OOiacTe ompeneneHdus U
51 MHOXKECTBO 3HaueHWH QyHkunu. Hymm ¢ynkumn. IIpoMexyTknm 3HAKOMOCTOSHCTBA.
[MpoMexyTKH MOHOTOHHOCTH (QYHKIUU. MaKCHMyMbl W MHHUMYMBI  (YHKITHH.
Haubonbiniee 1 HanMeHbllee 3HaUeHHE HYHKIIUU HA POMEKYTKE
6 KoopauHatsl Ha IpAMOMN U TIIOCKOCTH
6.1 KoopaunatHas npsMas
6.2 JlexapToBBl KOOPIMHATHI Ha TUIOCKOCTH
7 ['eomerpus
7.1 ['eomerpudeckne GUTYPHI M UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOTrOyTONbHUKHI
7.4 OKpyHOCTb B KpyT
7.5 H3MepeHre reoMeTpUIecKUX BETHIHH
7.6 BekTops! Ha mockocTH
8 BeposTHOCTh U CTaTHCTHKA
8.1 OnucartenbHas CTATUCTHKA
8.2 BepostHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa

8.5 ['pader




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

I'eomerpus, 7-9 knaccel/ Aranacsa JI.C., Byry3zos B.®., Kagomues C.b. u apyrue, AkiimonepHoe
obmectBo «M3marenscTBO «IIpocBenienuey, 2023

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

e  Aranacsn JI.C. M3y4yenue reomerpun B 7-9 Kilaccax: METOANYECKHE PEKOMEHIAIINY JUI YUUTENS. —
M.: IlpocBenienue, 2015.

e  KUM mo reomerpuu k yueOnuky Aranacsua JI.C. 2023r

o [locobue s moaroroBku yuammxcs k OI'D mox penakiueit Amenko U.B. 20231

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickast snekTponHas mkoia. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«lupexce. YueObuuk» https://education.yandex.ru/home/
«SIKmnacey . https://www.yaklass.ru/

dokchopxa https://foxford.ru/about

«Cupuyc. Onmaiin» . https://edu.sirius.o
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