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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpuss Kak OIWH W3 OCHOBHBIX PAa3/CIOB IMTKOJIHLHOWM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTelIbHYI0 JIMHUIO. [IeHHOCTh M3ydeHHs] T€OMETpUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHUs. (Ocoboe 3HaueHHE Jl0Ka3aTesIbHas
JUHUS UMEET TSl YTITyOJIEHHOTO N3YUEHUS MaTEMaTHKH.

[lenbro U3y4eHUs] TEOMETPUH SIBIISIETCA MCIOJB30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUHN KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIUXCS
B peanbHOM ku3HHM. OOywaromuics JODKEH  HAyYUTbCS — OMNPEIEisTh
r€OMETPUYECKYI0 (DUTYpY, OIMHUCHIBATH CJIOBAMH YEPTEXK WM PUCYHOK, HAWUTH
IUIOIIAAb  3E€MEJIbHOIO  YYacTKa, pPACCUUTHIBATh  HEOOXOOUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabelsss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU T€OMETPHUHU.
[Ipu pereHuun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTHh
MaTeMaTHYeCKHEe MOJCIH  pealbHBIX JKU3HCHHBIX CHTyallud, IMPOBOJIUTH
BBIYHCIICHUSI M OIICHUBAThH aJIEKBAaTHOCThH IMOJTYYEHHOTO PE3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YrTyOJaE€HHOTO U3yUYEeHUSI TEOMETPUN COCTOUT
B TOM, 4TO OOy4Yaromnipecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU TTOHATUSIMU,
YBEpPEHHO OBJa/ieBat0T UMH. CyIIECTBYIONIUE TEMbI MPOTPaMMbI 0a30BOTO Kypca
r€OMETPUH U3Yy4aroTCs Ha 0oJiee rITyOOKOM YpOBHE, a 00yUaroIIrecs: IpuoopeTaroT
YMEHUS, TOMOTAMIINE MM YBEPEHHO INPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPeIMETax, MPexkK/e Bcero pusznke U nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3amad.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3y4aercss yriayOJaEHHBIM
yueOHbIl Kypc «I'eomeTpus», KOTOPbIN BKIIOYAET CIEIYIOIINE OCHOBHbBIE Pa3/Ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronpaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha wusydyenue yueOHoro kypca «l'eomerpusi» orBomutcs 306 yacos: B 7
kiacce — 102 gaca (3 gyaca B Hefiento), B 8 kinacce — 102 yaca (3 yaca B Hefleni0), B
9 knacce — 102 yaca (3 gaca B HeAEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuThd reomerpur. HavanbHble NOHSTHA
reomerpun. Touka, mpsimasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TOYeK Ha npsMou. M3mepeHue MIMHBI OTpe3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[lonymmockocts w  yroi. Buael yrnoB. HM3mMepeHne BenWYMH — YIUIOB.
BeprtukanpHble U cMexXHBIE YIibl. [lapannenbHbie U NEPHEHIUKYIISIPHBIE TTPSIMBIE.
PaccrosiHne ot Touku 110 npssmMont. buccekrpuca yria.

Jlomanas. Buapel nomanbix. J{nuHa smomanou. MHoroyronesHuku. Ilepumerp
MHOTI'OyTOJIbHUKA. [IOHATHE O BBIIIYKJIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHblE MPEACTABICHUS O PaBEHCTBE (QUIYp, HUX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimmue nocrpoeHus. UHCTpYMEHTHI 711 U3MEPEHUMN U IIOCTPOCHU .

TpeyrojbHuku

Buapel TpeyroinbHHUKOB: OCTPOYTOJIBHBIE, MPAMOYTOJbHBIE, TYNOYTOJbHBIC,
paBHOOEJIpEHHbIE, paBHOCTOpOHHUE. Menuana, OHCCEKTpUca U  BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBblii W BTOpOM IIPU3HAKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXYy CTOPOHAMHM M yTJIaMH TpeyrosibHukKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM CHMMETPHH.
[Ipumepsl CUMMETPUHN B OKPYKAOIIEM MUDPE.

[HapamienbHbie npsaMmbie. CymMMa yrijioB MHOTOYIrOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBENICHUS O mocrynare EBknnaa u
o pomu JloGaueBCKOro B OTKPBHITUM HEEBKIUIOBOW reomeTpun. CBOWCTBa U
MpPU3HAKKU NapajuielbHbIX NpsAMbIX. CymMMa yIJIOB TpeyrojabHUKa. BHenmHue yribl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYTOJIbHUKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYrOJbHUKHU

[Ipu3Hakyn paBeHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB. lleprneHauKyisip u
HakJoHHAas. CBOWMCTBO MeAUAaHbI NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, MPOBEAEHHON K
rurnotenyse. [IpamMoyTroibHbIN TPEYTroJbHUK C YriioMm B 30°.

OKpyx)HOCTH



[ToHSATUS OKPYXKHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH W Kpyra: LEHTD,
paauyc, TuaMerp, XopJa, X CBOMCTBA. B3auMHoOe pacmnosokeHne OKpY>KHOCTU U
npssmMor. KacarenbHas u cexkymas K OKpyXHOCTH. OKpy>KHOCTb, BIHCaHHAas B
yroiL. [Ipocreiimme nocTpoeHus: ¢ HOMOIIBIO LIUPKYJIA U JIMHEWKH.

I'eomeTpHUYecKkue MecTa TOUEK

[TonsiTe 0 reoMeTpUYECKOM MecTe ToueK. [Iprumepbl TeoMeTpUYEeCKUX MECT
TOYEK Ha IJIOCKOCTU. brccekTpuca yria v cepeIuHHBIN NepeHIUKYISp K OTPE3KY
KaK reoMeTpuyecKre mecta Todyek. OmnucaHHash OKPY>KHOCTb TPEYTrOJibHHKA, €€
HEeHTp. MeTo reoMeTpUuueCcKUuX MECT TOUEK MPU PEIICHUU T€OMETPUUECKUX 3a/1ay.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIA U JIMHENKH

Ucrtopuueckue cBeaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3a/1a4M Ha MOCTPOEHUS, PEUICHUE 3a7a4 Ha IOCTPOEHUE LIMPKYJIEM U JINHEHKOM.

8 KJIACC

YeT1bIpéxyroJbHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpHU3HaKu U cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpamenus, €€
cBOMCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeIHss JIMHUS TPaneLuu.

Cpennsist AMHUS TpEyrojbHUKA. MeEToJ yJIBO€HUS MEIHUaHbl TPEYrOJbHUKA.
TeopeMa o0 nepeceyeHUn MeuaH TPEYTroJIbHUKA.

Teopema @aneca, Teopema O MNPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHA 1)1 TPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnogodus. Ilpusznaku mnomoOus
TpeyrojabHUKOB. IIpuMeHeHHe mMOAOOMS MNpU PELICHUU TEeOMETPUUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[lonarue o miomaau. CBoMcTBa IUIOMIAACH TEOMETPUUECKUX (UTYD.
[Ipocreiime GopMynbl s MIIOIIAAN TPEYTOJIbHUKA, MMapajuiesorpaMma, pomoa u
Tpaneuuu. Inomanu nogoOHeIx ¢puryp. OTHOIIEHHE TUIOIIAACH TPEYTOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MPaKTUYECKUX 3a]1a4.

DJIeMEHTbI TPUTOHOMETPUH

CHHYC, KOCHHYC, TAaHI'€HC W KOTAHIE€HC OCTpPOro yria MpsIMOYTOJIBHOIO
TpeyrojibHuKa. Tpuronomerpudeckue ¢yaknuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BrcanHble W LEHTpaTbHBIC YTJIBI, YTOJ MEXIY KacaTelbHOW M XOPJIOM.
Yriuel MEXIy XOpIaMd WU CEKYIIMMH. BrucaHHBIE W OINHCAaHHBIC OKPY>KHOCTH
TPEYTOJbHUKA W YETBIPEXYTONbHUKU. CBOWCTBA M TPHU3HAKH BIMCAHHOTO
4eThIpEXYToJIbHUKA. B3anMHOEe pacmosioxeHue AByX OKpyxkHocted. Kacanme
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° mo 180°. OcHoOBHOE
TPUTOHOMETPUYECKOE  TOXKIIECTBO. ®opmynbel  npuBeneHus.  PemeHue
TpEyroabHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCTIOJIBb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Peuienne 3aa4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue dbopMmynbsl Ui TUIOHIAAM  TPEYTrOJIbHUKA,
napasiesniorpamma, pom0Oa, tpanenuu. dopmyna ['epona. dopmyna momanu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
MPOU3BEACHUU OTPE3KOB XOPJ], TEOPEMBbI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajpaTe KacareyibHOU. [[pruMeHeHue nmpu peneHun reoMeTpUYeCKuX
3agad. Teopembl UeBbl 1 Menenas. [lonsitue o roMmoTeTnu.

MeToa KOOpAUHAT

VYpaBHeHue NpSAMON Ha TJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOIHBIN
YjeH, UX TreoMeTpudeckuil cmbicia. [lapannenbHOCTs W NEPHEHIUKYISIPHOCTD
NPSIMBIX (depe3 YyriaoBoi Kod(DPUIIUEHT).

YpaBHeHHE OKpYXHOCTU. HaxoxkaeHue 1epeceueHuid OKpPYKHOCTEHM W
IpsAMBIX B KoopauHarax. PopMyna pacCTOAHUS OT TOYKH 10 npsMou. [limomans
napajieiorpaMmMa B KOOpJWHATaX, MOHITHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUICCKUX
3a/1a4ax.

BexTopsl

Bekropel Ha miockocTu. CloXKeHHWE U BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U TMapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha unciio. KoopauHaTsel
BekTOpa. CJIO)KEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4YHUCIIO B
KoopauHaTax. [[pumeHeHne BeKTOpoB B PU3MKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oasucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JEKAPTOBBIX ~KoOpAMHATaX. JIUCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHoe TpOM3BENCHUE U IpoeuupoBaHue. [IpuMeHEHuEe CKalIspHOTro



MPOU3BEACHUSI BEKTOPOB I HAXOXKIECHWS [JJMH W yriaoB. Pemenue
r€OMETPUYECKUX 3a/1a4 C IOMOUIBIO CKAJIIPHOTO IMPOU3BEIACHUS.

JIJINHA OKPY/KHOCTH M IUIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocTed. Ilmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHust 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIOIIA/IA KPYTa.

JIBHsKEeHMSI TIIOCKOCTH

LentpansHas cummerpusi. LlenTpanbHO-cummeTpuunbie (urypsl. [ToBopoT.
OceBag cummerpusa. PuUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBwxeHHss W ero cBoiictBa. PaeHcTBO (uryp. Ilpossienus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJBINTYype, apxurekrype. Kommosunun
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1auax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MAaT€MaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  O3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HaBbIKAMU UCCIIEI0BATEIBCKOU 1€ TENHHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTU4YEeCKUX 3HAaHUU Ui pelleHus 3ajad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) apanTanuM K M3MEHAIMUMCSH YCJOBHAM CONMATBHOM M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO0  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TPOrpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeIEIeHHs MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiaccuUKanuu,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW MHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEN0BATEIbCKUI WHCTPYMEHT IO3HaHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE IO CAaMOCTOSATEIBHO COCTABICHHOMY IIJIAHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIMHU, JAaHHBIX,
HEOOXOUMBIX JJISl peLICHUs 3aa4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM rpaguKoi 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesATEeIbHOCTH, IUIAHMUPOBATh OPraHU3allul0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIC); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUtepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOMpaTh CHOCOO peIIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusi MaTeMaTUUeCKOM 3a/1aun, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHAIBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTATHI:

Pacrio3HaBaTh HW3y4€HHBIE TE€OMETPUYECKHE (UTypbI, ONPENEHsITh HUX
B3aMMHOE pPacCIOJIOKEHUE, H300paxaTb TIE€OMETpUYECKHE (UTypBI, BBINOJIHATH
YepTEKU [0 YCIOBUIO 3anaud. M3mepsaTs JMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrars 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEWHBIX U YIJIOBBIX BEIWYUH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nnuarh pa3Mepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUN 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKACHUS C MCIIOJIB30BAHUEM T'€OMETPHUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenensats napawiedbHOCTh NPSAMbBIX C IOMOIIBIO YTIIOB, KOTOpPbIE 00pa3zyeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PAaBEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YKCIOBbIE U OYKBEHHBIE 3HAUCHHUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INIpU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEeKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEeKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MecTta Touek. [Tonp30BaThcs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEP/KICHUN U IIPU PELICHUH 3a1a4.



@opMyJIMpOBATh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpApl M JUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IPUMEHATH
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJBL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJBbHHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

Biazers noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NIEPIICHINKYJIIPHOCTA KACcaTENbHOM U paauyca, IMMPOBEIEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHSATH 3TO B PEILICHUU T€OMETPUUECKUX 3a1a4.

JlokasplBaTh M INPUMEHATH IPOCTEUIINE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koniy oOydyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CIICIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPH PELICHUH F€OMETPUUYECKUX 3anad. Paznuuath
IPU3HAKU U CBOMCTBA MapajuieorpaMmma, pomOa v npsIMOYroJIbHUKA, JT0KA3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Braners noHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuu, IPUMEHSTh
UX CBOMCTBA NpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcmonp3oBaTh TeopeMy
dasieca U TeOpeMy O MPONOPLUUOHANBHBIX OTpPe3KaxX, MPUMEHITh UX JJI PEIICHUS
MPAKTUYECKUX 33/1a4.

Pacrio3naBaTh 1EHTpAIbHO-CUMMETPUYHBIC (PUTYpPHl U HCIOJIB30BATh HX
CBOMCTBA MPU PEIICHUHU 3a/a4.

Bnanets moHsATHSMH MOA00US TPEYroOJAbHUKOB, Kod(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh npencraBiieHue o
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/100us TPEYroJIbHUKOB MU PEIIeHUH reoMeTpudeckux 3aaad. [lokaspiBaTh U
NPUMEHSTH OTHOIIEHUS TPONOPLIMOHATIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B NPaKTUYECKUX 3aadax.

BeiBomuTh W HMCHOJIB30BAaTH MpoCTeiIue (QopMyasl ISl TUIOIIAAH
TPEYroJIbHHKA, TIapajijiesiorpaMma, poMOa u Tpanenuu. Beraucnsats (pa3mudHbIMA
cnocobaMu) TUIOLIAAb TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(monp3ysch, TIe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATh OTHOILIEHHUE IUIOLIAZCH



0IOOHBIX (PUTYyp W MPUMEHATH NPH PEHICHHH 3aaad. [IpUMEHSATh MOJIy4YeHHbIC
YMEHHMSI B PAKTUYCCKUX 3a/1a4ax.

[Tonb3oBathess Teopemoit Iludaropa mms pemieHdusT T€OMETPUUYCCKUX H
npakTHUeckux 3anad. CTpoUTh MaTeMaTHYeCKYyI0 MOJCIh B IMPaKTHYCCKHX
3aJ1a4ax, CaMOCTOSTEIBHO JICJIaTh YePTEK U HAXOJAUTh COOTBETCTBYFOIIHNE JUTHHEI.

Bnagerb MOHATHEM BIMCAHHOTO M IIEHTPAJIbHOIO yIJa, YIrjia MEKIY
KacaTeJIbHONH M XOP/AOH, OIMHCAHHON M BIIMCAHHOW OKPY)KHOCTH TPCYIOJbHUKA H
YeTHIPEXYTOJIbHUKA, TPUMEHSTh X CBOMCTBA MPH PEIICHUH 3a/1a4.

[TprMeHSTh TOJTydeHHBIC 3HAHWS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKHE
MOJICJIH JIJIS 3a]1a4 peajIbHOW KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPHUMCHCHHEM IIOJO0MS W TPUTOHOMETPHH (MOJB3YACh, TAC HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyduT CIeAYIONue MPeIMETHbIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHU OCTPBIX YTJIOB, YMETh HaXOAUTh C MX
MOMOII[BI0 PA3JIMYHBIE DJIEMEHTHl MPSAMOYIOJBbHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KATbKYJIATOPA) AJIMHBI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI K OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM ISl HAXOXJACHUS COOTHOLICHUN MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHATH HUX JIS
HAXOXKJIEHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJILHUKOBY),
IIPU PELIEHUH TEOMETPUYECKUX 3ajad. [IpuMeHsTh MoJlydeHHbIE 3HAHUS IIPU
PEILICHUU MTPAKTUUECKUX 3a7a4.

[IpUMEHATH TPUTOHOMETPHIO B 3a/1a4aX HA HAXOXKJICHHUE TIOIIAN, BEIBOJUTD
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyTy JUTs TUIOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NmeTs mnpeacraBieHWEe O TOMOTETHH, TMPUMEHSATh B MPAKTHYECKHUX
CUTYyaLUSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAHHBIX VINIAX, YIVIAX MEXAY XOpAaMHU
(CeKyIIMMHM) U yIJIe MEXKAY KacaTeIbHON U XOPJIOH MPHU PEIICHUN FeOMETPUIECKUX
3aga4. /loka3plBaTh U NPUMEHSATH TEOPEMBI O IMPOM3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEACHUMU OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSMOM  Ha TIJIOCKOCTH. Bianers TOHATHUSMU yTIO0BOTO KOdh(UIMEHTa U
CBOOOJHOTO 4YJIieHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO



kod(dunreHTa ¢ Bo3pacTaHUEM M YObIBaHMEM JIMHEWHOW (YHKIMH. YMETh
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NAPaUICIbHOCTBIO H
MEPIEHIUKYJIAPHOCTBIO MPSAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKICHUEM TOYEK
NIEPECEUCHHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb3oBaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHUI OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOUIAJAM MapajuiesiorpaMMa B
KOOpJIMHATAaX, WUMETh MOHATHE 00 OPHEHTHPOBAHHOW TuIomanu. llombp30BaThCs
METOJOM KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSITh €ro TMpU pEUIeHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsITh MeToJ KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerb moHSATHEM BEKTOpa. YMETh CKIIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YKCJIO, BIAJETh MpPaBUIaMU TPEYTOJbHUKA W MapajijiejorpaMma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMH BeKTopa. BnaaeTp CI0XEHUEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCIIO B KOOPANHATAX.

Hmets nipencraBienre o 0asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI T10
O0asucy. PacknagpiBaThb BEKTOPhl CHJI C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMEHSTh TMOJy4YeHHbIE 3HAHUS B
MPOCTEUINX (PU3NUECKUX 3a/1auax.

Branerb MOHSTHEM CKalsPHOTO MPOUM3BENCHUS BEKTOPOB, MOHHMATh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO TIOJb30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpAUHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOIO MPOU3BEACHUS
U €ro CBS3b C MpoenupoBaHueM. [IpUMEHsITh CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB
JUIS. HaXOXKIEHUs JUIMH U YriaoB. PemaTe reoMeTpuyeckue 3aJayv ¢ MOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pu3nyeckux 3agavax.

Brnanerh MOHSTUSMU TPABWJIHBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAaJUaHHOW MEpPHI yIiia, BEIYUCIATH MUIOAAb KpyTa U
ero yacrer. [lonumare cmbicit uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pEIICHNH MPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENCHUS 00 W3MEpEeHUU
JUTUHBI OKPY>KHOCTH U IUIOIIAAH KpyTa.

NmMeTr mnpencraBieHue O MOpeoOpa3oBaHUU IUIOCKOCTH, O JBHXKCHHSIX.
Haxonuth ocu, UEHTPHl CUMMETpPUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
KOMITO3UIIMKA TPOCTEHIHMX TpeoOpazoBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHATh TONyYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTUYECKHUE
MOJIEJH IS 3a/1a4 pEAJIbHOM KM3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHEHHEM TOI00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSCh, THC
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3/iejioB U TeEM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpoubnbie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Hauana reomerpuu. I[Ipocrenmme

1 reOI\feTqueCKHe Quryput 1 ix 28 2 https://m.edsoo.ru/OH12RI5D8
cBoiicTBa. MI3MepeHne reoMeTpuueckux
BEJIMYMH

2 TpeyroapHHUKH 19 2 https://m.edsoo.ru/O6KFIHD09
IT .

3 ApamIETEROCT. CYMMa YIIIOR 15 1 https://m.edsoo.ru/WMNNDBJAT
MHOT'OYTOJIbHUKA

4 [IpssMOyTONBHBIE TPEYTONBHUKH https://m.edso00.ru/J2A0W40ZS
I'eomeTpuueckue HepaBeHCTBA 1 https://m.edsoo.ru/A51XQD16L
OxpyxHocTb. ['eomeTpuyeckue mecra

6 touek. [TocTpoenus ¢ momoipio 18 2 https://m.edsoo.ru/D9CPUBZKB
LUPKYJIS U JINHEHKU
I1 600

7 OBTOPCHHUE, 000 HIeHIiIe’ 10 2 https://m.eds00.ru/59W0SI1XS4
CUCTEeMaTH3alusl 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10
- 102 10 0

[NPOT'PAMME



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypChl
padoTshI padoThI
YeTbIpEXyroJbHUKH 22 https://m.edsoo.rulJEACIOAAS
2 [TonoGue 16 https://m.edsoo.ru/3IPE93YZW
3 [Tnomane 16 https://m.edsoo.ru/YFYPZ83VS
T I1
4 copema [ngaropa n natara 18 1 1 https://m.edsoo.ru/MVNV3KOWW
TPUTOHOMETPHH
v N
5 TIBL H ACTRIPEXYTOILHHIH, CBASAHMbIC 20 2 1 https://m.edso0.ru/CBCOZUV2X
C OKPY>KHOCTBIO
II 000
6 OBTOPCHHUE, 000 HIGHIfe, 10 2 1 https://m.edsoo.ru/INLME6DJB
cucreMarui3anuvs 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10
i 102 10 8

I[TPOTPAMME



https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoTshI
1 Pemenue TpeyroiabHUKOB 22 1 https://m.edsoo.ru/FBSYV8L95
2 [Tonobue TpeyroabHUKOB 12 1 https://m.edsoo.ru/PCDUDZWB5
3 MeTto KoopAHHAT 10 1 https://m.eds00.ru/3J8GMLGWA
4 BexkTopsl 20 1 https://m.edso00.ru/710UZGLOW
3) JlJIHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1 https://m.edso0.ru/JG33QNB5Q
6 JIBMO>KEHUS TIIOCKOCTH 10 https://m.eds00.ru/QSSDFGVC6
I1 600
7 OBTOPETIIE, OBODIIEHIE, 12 1 htps://m.eds00.ru/BAVQTV6J]
cCHCTEeMaTH3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O0
- 102 6 0

[NPOTPAMME



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOU OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon
npose
psieMo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
ro 00pa3oBaTeJIbLHON MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yib
Tara
6 I'eometpus
Pacrnio3HaBaTh HM3y4eHHBIE T'€OMETPUYECKHE (QUTYpBI, OIPEACNATh MX B3aUMHOE
6.1 pacroyio’keHue, M300pakaTh T'€OMETPHUYECKUE (UTYPHI, BBIMOJHATH YEPTEKU IO
' YCJIOBHUIO 3ajauu. M3mMepsaTh NMHEWHBIE W YIJIOBbIE BEIWYMHBI. Pemarte 3amaun Ha
BBIYMCIICHUE JIUIMH OTPE3KOB U BEJIUYMH YIJIOB
Jlenate rpyOyl0 OIIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYMH IMPEAMETOB B pEalbHON
6.2 KHU3HHU, Pa3MEpPOB MPHUPOIHBIX O00BEKTOB. Pa3nmuyare pa3mepsl 3THX OOBEKTOB IO
MOPSAJIKY BEJIMYUHBI
6.3 CTpouTh 4epTeKH K F€OMETPUYECKUM 3a/1adam
6.4 [Tonbp30BaTbCs MpU3HAKaMU PABEHCTBA TPEYIOJBHHUKOB, UCIIOJIB30BAaTh MPU3HAKA U
' CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB PU PEIICHUH 3a/1a4
6.5 IIpoBOAUTE JIOTMUECKHUE PACCYKICHUS C UCIIOJIBb30BAHUEM I'€OMETPUUYECKUX TEOPEM
[Tonp30BaTbCs MPU3HAKAMM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
6.6 MeIMaHbl, IPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIbHOTO TPEYroJbHUKA, B PEILICHUU
reOMETPUUYECKUX 3a7a4
Onpenensth MapajuiebHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT C
6.7 HUMHU cekymas. OmnpenensiTe HapauieIbHOCTh MPSMBIX C TOMOILIBIO PaBEHCTBA
PAacCTOSTHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK IAPYroi mpsiMou
6.8 Pemars 3a1aun Ha kiieT4aroit Oymare
ITpoBOIUTH BBIYMCICHUS M HAXOAWTH YMCIOBbIE U OyKBEHHbIE 3HAYEHMs YTJIOB B
TFEOMETPUUYECKUX 3aJa4ax C HCIOJBb30BAHUEM CYMMBI YIJIOB TpPEYTOJIBHUKOB U
6.9 MHOT'OYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX NPU TMEPECEUCHUH JBYX
MapajuIeJIbHBIX NPSMBIX CEKylled. Pemars mpakTUueckue 3aJaud Ha HAaXO0XKJIECHUE
YTJIOB
Bragers 1noOHATHEM T'€OMETPUYECKOIO MeCTa TOYEK. YMETb OIPEHENATh
6.10 OMCCEKTPUCY yITIa U CEpeIMHHBIA MEPHeHIUKYIAP K OTPE3Ky Kak TeOMeTpUUYEecKHe
MeCTa TOYEK
@opMynHMpOBaTh ONPEIECICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JuamMeTpa
6.11 OKPY’KHOCTH, IIOJIb30BaTbCS UX CBOWMCTBAMM. YMETh NMPUMEHATH 3TH CBOMCTBA IIPHU
pelIeHnH 3a1a4
6.12 BirageTs noHsATHEM ONMHUCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh

e uentp. Ilomp3oBaThcs akTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJbHHUKA




MEPECeKAOTCsl B OJHOH TOYKE, M O TOM, YTO CEPEIMHHBIC TMEPICHINKYISIPhI K
CTOpPOHAM TPEYTOJbHHKA ITEPECEKAIOTCS B OHOM TOUKE
6.13 Bnanerr TOHATHEM KacaTelbHONH K OKPYKHOCTH, IIOJIb30BaThCSI TEOPEMOU O
' MEPIICHAUKYIIIPHOCTH KacaTeIbHOW U paJinyca, POBEIEHHOTO K TOYKE KacaHus
6.14 [Tonp30BaTbcs MPOCTEUIIMMU T€OMETPHUYECKUMHU HEPABEHCTBAMH, IMOHMMATh HX
' MPAKTHYCCKUH CMBICIT
6.15 [IpoBOIUTH OCHOBHBICE TEOMETPHYECKHE IOCTPOCHHS C TIOMOIIBIO IHPKYIS |
' JIMHENKH
8 KIIACC
Kon
npoBe
psieMo IIpoBepsiemble peAMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
ro 0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa3oBaHus
pe3yJb
Tara
6 I'eomeTpus
6.1 Pacrnio3HaBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI, MOJIb30BATHCS
' UX CBOMCTBaMHU IMPH PEIICHUH T€OMETPHUCCKUX 33124
6.2 [TpuMeHSTh CBOMCTBA TOYKH IMEPECEUYCHUs] MeIMaH TPEYroNbHUKA (IIEHTpa Macc) B
' pelIeHuH 33134
Brnaners moHsTHEM CpeqHEW JMHHUU TpPEyrojbHMKA M TpaleluH, MPUMEHSTh HX
6.3 CBOWCTBA NPH pEIICHUHU TeoMeTpuueckux 3aaad. Iloap3oBarecs Teopemoii Daneca u
' TEOPEeMON O TPONMOPLUOHANBHBIX OTpEe3Kax, MNPUMEHATh UX IS pPEeLIeHus
MPAaKTUYECKHX 3a/1a4
6.4 [TpuMeHsATH NpU3HAKK 110100US TPEYTOIbHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1a4
[Tons3zoBatbest  Teopemoit  [ludaropa myis  pemieHUs TEOMETPUYECKUX U
6.5 MpakTUYecKuX 3a1ad. CTpPOUTh MAaTEMaTHUECKYIO MOJIENIb B IPAKTUYECKHUX 3aj1adax,
CaMOCTOSITENTFHO AeNaTh YePTEK M HAXOAUTh COOTBETCTBYIOIIHNE JUTHHBI
Brnanets MoHATHUSAMEU CHHYCA, KOCUHYCA U TaHT€HCAa OCTPOro yria mpsSMOYTroJbHOTO
6.6 TpeyroibHuKka. [lomp30BaTbcss STUMH TOHSATHSAMH JUISI PEUICHUS TNPAKTHYECKUX
3amaq
Bbruucnare  (pa3nuuHbIMH - CIIOCOOAMHU) IUIOIIAAb TPEYroJbHUKA M IUIOLIAAN
6.7 MHOTOYTONBHBIX  (uryp  (monb3ysich, TJ€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHATH MOJy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax
BrnaneTs MOHATHSIMH BIUCAHHOTO W IIEHTPAJIBHOTO YTJIA, HCIOJIB30BATh TEOPEMBI O
6.8 BITMCAHHBIX YIJIaxX, Yriax MeX1y XopJaMHu (CEKYIMMM) U yrile MeXy KacaTeabHOH
U XOpZOH NMPH peIIeHNH T€OMETPHUECKUX 3a1a4
6.9 BnameTr TOHATHEM ONMUCAHHOTO YETHIPEXYrOJbHHUKA, TPHMEHSATh CBOWCTBA
' OIMMCAHHOTO YETHIPEXYTObHIKA TIPU PEIICHUH 3a/1a9
6.10 [TpuMeHsATH MOTydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUe MOJENN
' U 3a7a4  peajbHON JKU3HU W TIPOBOIHWTH COOTBETCTBYIOIIME BBIYMCICHUS C




MPUMEHEHUEM TOAOOWSAN  TPUTOHOMETpUHM  (TOJIB3YsICh, TAE HEOOXOIUMO,
KaJIBKYJIATOPOM )

9 KJIACC
Kon
npose
psieMo IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
ro o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJib
TaTa
6 I'eomerpust
3HaTh TPUTOHOMETPUYECKHE (PYHKUIUHU OCTPHIX YIJIOB, HAXOAWUTh C HUX IOMOUIBIO
6.1 pas3IUYHbIC 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOIbHUKA («pEIIeHUE IPIMOYTOJIbHBIX
' TPEyroJibHUKOBY). HaxonuTe (C NMOMOIIBIO KalbKyISATOpa) UIMHBI M YIJIBL IS
HEeTaOIUYHBIX 3HAYEHU N
[Tonmp3oBatbess  (hopMynamMu TPHUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOXKIECTBOM JIISl HAXOXKJICHHUS COOTHOIICHHH MEXIYy TPUTOHOMETPUYECKIMHU
BEIIMYMHAMU
Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB [UIS HAXOXKICHHUS Pa3IUYHBIX
6.3 AIIEMEHTOB TPEYrOJbHHUKA («PEIICHHE TPEYrOJbHUKOBY), MPHUMEHATh WX TIPU
peLIeHIH TEOMETPHUECKUX 3324
Brnaners mnoHsATHSAMHM TIpeoOpa3oBaHMs IO0J00US, COOTBETCTBEHHBIX JJIEMEHTOB
no1o0HbIX Quryp. Ilonp3oBarbes cBolicTBaMM 1MOJO0MS MPOU3BOJIBHBIX (UTY,
6.4 YMETh BBIYHCIATH UIMHBI UM HAaXOAWTh YIIBI y TOAOOHBIX ¢uryp. [Ipumensars
CBOWCTBAa TOJMOOMS B TMPAKTHYECKUX 3a/lavyax. YMEThb MPHUBOAUTH MPHUMEPHI
MOI00HBIX (PUTYP B OKPYKAIOILIEM MHUpE
6.5 [Tonp30BaThes TeopeMaMM O TNPOM3BEIECHUM OTPE3KOB XOpHA, O MPOU3BEACHUU
' OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHON
[Tonp30BaThcs BEKTOpaMM, MOHUMATh UX I'€OMETPHUECKUN U (PU3NYECKUH CMBICI,
6.6 IPUMEHATh MX B PEIIEHUH T€OMETPUUYECKUX M (pu3Mueckux 3aaad. lIpumeHsTs
CKaJIIPHOE NMPOU3BEIEHNE BEKTOPOB [T HAX0XKICHUS JUTUH U YIJIOB
6.7 [Tonmp30BaThcss METOZOM KOOPAWHAT HA TUIOCKOCTH, TMPUMEHSATH €r0 B PEUICHUU
' TE€OMETPHUECKUX U TIPAKTHIECKUX 33124
Brnanets MOHATHUSMHU MPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJTUHBI
6.8 IYTH OKPYXXHOCTH W PaJdaHHON Mephl YIila, YMETh BBIUMCIATH IUIONIAIh Kpyra U
ero yacteil. [[puMeHATh MoTydeHHbIE YMEHHSI B TPAKTUYECKHX 3aadax
6.9 HaxoauTps ocu WM LEHTPbl CUMMETPUH (DUTYp, IPUMEHATH ABHXKEHHS TNIOCKOCTH B
' MPOCTEHUIINX CITydasix
[TpuMeHsTh TTOTydeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTH MaTeMaTHUECKUE MOJIEIN
6.10 U 337a4  peajbHOM JKU3HU W TPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C
' OPUMEHEHHEM TMOAO0OMAN TPUTOHOMETPHUYECKUX (YHKIMHA (TONB3YSCh, TJe
HE00X0IUMO, KaIbKYJISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpust
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YToid. Bumsl
6.1 yriioB. BeprukanbHble W cMexHble yribl. buccektpuca yrma. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHoCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
6.2 Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cummeTpuu. IIpumepsl
' CUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE TOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' MeanaHa, OMCCEeKTpHCca, X CBOWCTBA
6.4 PaBHoOenpeHHbId U pPaBHOCTOPOHHMU  TpEyroilpHUKH.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa M TpH3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CpolicTBa M MNpPHU3HAKU MapaJIesIbHBIX NpsAMbIX. CymMMma yIJoB TpEyrojbHUKA.
' BHemnue yriel TpeyrojibHUKa
[IpssMoyronbHeIi  TpeyronbHUK.  CBOMCTBO  MEIMAaHbBl  MPSAMOYTOJIBHOTO
6.7 TpEyrojbHUKa, MNpOBEAEHHOM K  rumoreHy3ze. IlpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYronbHBIN TpeYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yriae U OONbIIeH CTOPOHE TPEYroJbHHKA.
IlepneniuKynsip ¥ HAKJIOHHAs
6.9 ['eomeTpuueckoe mecTo To4YeK. bruccekTpurca yria u cepeIuHHBIN MEPIECHIUKYIISIP
' K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KpYT, XOpAa U AUaMETp, UX CBOMCTBa. B3anmHOe pacronokeHue
' OKPYKHOCTH M npsimoii. KacaTenbHas 1 cexyasi K OKpyKHOCTH
6.11 OkpyKHOCTb, BIHMCAaHHasg B Yrojia. BmucaHHas u oOnucaHHas OKPYKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOWCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuus, paBHOOOKasi Tpameuus, €€ CBOMCTBa M MNpu3Haku. lIpsMoyronbHas
Tpaneunus
6.4 Merton yaBoenuss Menuanbl. llenTpansHas cummerpus. Teopema @aneca u

TEOpeMa O MPOIMOPIUOHATIBHBIX OTPEe3Kax




6.5

CpenHue TMHUM TpeyroibHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

[Togobue TpeyronbHHKOB, KodhdumuenTt mnoxodbus. I[lpusHaku momgoOus

6.6 TpeyrodbHUKOB. [IpuMeHeHne nogo0us Py PelICHNH PAKTUIECKUX 3a/1a4
6.7 ®opmyiibl 115 IUIOIAAN TPEYroJdbHUKA, apayieslorpaMMa, poMba U Tpanenuu
6.8 CaoiicTBa miomazaei reomerpuueckux puryp. OTHOIIECHUE TUIOMAACH 0I00HBIX
' duryp
6.9 Bbruuciienue muomazneid TpeyroibHUKOB M MHOIOYTOJbHHKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu permeHun
' IIPAKTUYECKHX 3a/1a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJla HPSMOYTOJILHOIO TPEYyroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTOHOMETpHYecKne (QYHKIUU
yrioB B 30°, 45° u 60°
6.12 Briucansble ¥ HeHTpalbHbIE YIJIBL, YroJ MEXAY KacaTelabHOH M XOpAOH. YTIbl
' MEXy XOpJIaMH U CEKYIHMHU
6.13 Brrcannble U onrcaHHbIE YETHIPEXYTONbHUKU
6.14 B3anMHoe pacmonoxxenue AByX okpyxHocTed. Kacanme okpyxnocteid. OO0mue
' KacaTeJbHBIC K IBYM OKPYKHOCTSIM
9 KNIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xkocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
' TOXAEeCTBO. POPMYIIBI IPUBEICHUS
6.2 Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. Perenue
' NPaKTUYECKHX 3a/1a4 C MCII0JIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [Tpeo6pazoBanue mompodwus. [1o100me COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 NpPOM3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IMPOU3BEIEHHH OTPE3KOB
' CEeKYILHX, TEOpeMa O KBaipaTe KacaTeJIbHOM
Bekrop, amuHa (MOJysnb) BEKTOpA, COHANpPaBIIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HalpaBJIeHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepaldy HajJ BeKTopamH. PasnokeHue BekTOopa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopnunatel BekTopa. CKalsipHOE NPOHW3BEACHUE BEKTOPOB, NPHUMEHEHHE IS
' HaXOXKJCHUS JJIUH U yTIIOB
JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS IPSAMONM M OKPYKHOCTH B
6.7 KOOpJMHATaX, TepeceueHre OKPYXHOCTeW W TPSAMBIX. MeEToa KOOpIWHAT H €ro
pUMEHEeHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHocTH. ['pagycHas M paavaHHas Mepa yrila, BBIYMCICHHME JUIMH IYT




OKPYXHOCTEH

6.10 [Tnomane Kpyra, ceKTopa, CerMEHTa

6.11 JIBuKeHHsSI TUIOCKOCTM W BHYTPEHHHE CcuUMMeTpuu (uryp (dIeMeHTapHBIC
' npeacrasienus). [lapamiensusiii neperoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NpoBepseMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBarh MOHATHSAMU: MHOYXKECTBO, MOJIMHOKECTBO, ONEpalliU
HaJ MHOXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUKII, IPUMEHATh UX MPH PEIICHUU 3a]a4; YMEHUE HCIOJIb30BaTh
rpaduyeckoe MPEACTAaBIEHWE MHOXKECTB JUIsl OINHCAaHUS pealbHBIX
MIPOLIECCOB U SIBIICHUH, P PEHICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEAMETOB

YMeHue OnepupoBaTh IMOHATHAMU: OIpPEICIICHHE, aKChoMa, Teopema,
JI0Ka3aTeIbCTBO;  YMEHUE  paClO3HABaTb  HCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUA U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh IOHSATUSMHU: HATypaJlbHOE 4YHUCIIO, IPOCTOE U
COCTAaBHOE YHCJIO, JIETMMOCTb HATYpaJbHBIX YUCEJ, IPU3HAKU JIETUMOCTH,
IeJI0€ YMCII0, MOAYJb YHCia, OOBIKHOBEHHAs IpoOb M JecATHYHAs IpoOb,
CTaHJApTHBIA BUJ YMCIa, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YMCIIO,
apu(MeTHUeCKUl KBaJpaTHBI KOPEHb; YMEHHUE BBINOJIHATH JCUCTBUS C
YHCIaMU, CPaBHMBATh M YNOPSAAOYMBATH YHUCIA, MPEACTABIATH YMCIa Ha
KOOPJMHATHON MNpsAMON, OKPYIJIATh YMCIIA; YMEHHE JAelaTh MPHUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue onepupoBaTh IMOHATHAMU: CTENEHb C LEIBIM II0Ka3aTelIeM,
apudMeTHUeCKUi KBaIpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTEeNeHu OoJblle
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMynaM, NMpeodpazoBaHUs
LEJNBIX, JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSIMH,
pa3io0KeHNe MHOIOWIEHAa HA MHOXKUTENH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHUE C
OJHOM IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHHE pemarh JMHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHbBIE HEPABEHCTBA M UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
pallMOHAJIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOH, B TOM YHUCJE MpHU
pElIEHUH 3a/ad W3 JPYTrux MPEIMETOB M MPAKTUYECKUX 3a/1a4d; YMEHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPAMYI0 M KOOPJAWHATHYIO IUIOCKOCTB ISt
M300paXeHUs peIIeHd ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYyHKUUS, Tpapuk (GYHKIUU, HYIU
(GyHKLINU, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKM BO3pacTaHus,
yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHHUE




OTepUPOBaTh TMOHITHSIMH: TMpsSiMasi TPONOPIMOHATBHOCTh, JIMHEHHAs
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runepOoa; yMeHHEe CTPOUTh Tpaduku GyHKIUH, UCIIOIB30BaTh
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3aja4 M3 JPYruxX YYeOHBIX IPEJAMETOB M PEATbHOW JKU3HHU;
YMEHHE BBIpaKaTh GOpMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTD, apudMeTuyecKas
U TeOMEeTpUYecKass MPOrpecCMd; yMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3aJa4, B TOM 4YHUCJIE 3a7a4 U3 JIPYrHuX Yy4eOHBbIX HPEIMETOB U pealbHOMN
KU3HU

YMeHue peuiaTh 3aJa4u pasHbIX THUIIOB (B TOM YHCJIC Ha IMPOUCHTBI, JOJIHU H
4aCTHu, IBHUXXCHUC, pa60Ty, LHCHY TOBApPOB U CTOUMOCTDb IIOKYIIOK U YCJIYT,
HaJOrnu, 3aJadyu U3 obnactu VIIpaBJICHUA JIMYHBIMA U CeMEHHBIMHA
(1)I/IHaHC3MI/I); YMCHHE COCTABJIATH BBIPAKCHUA, YPABHCHU, HCPABCHCTBA U
CUCTCMblI 110 YCJIOBHUIO 3ada4yud, HCCICIOBATH IIOJIYYCHHOC PCHICHUEC U
OLICHUBATh HpaBIlOHOIIO6HOCTI> MMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBarh NMOHATUAMU: (Urypa, TOUKa, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yroyl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PAaBHOCTOPOHHHH TPEYrOJILHUKH, MPSIMOYTOJIbHBIH TPEYroJIbHUK, MEIUaHA,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJTBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pemath 3a/7a4d, B TOM YHUCIIE U3 MOBCETHEBHON >KM3HM, HA HAXOXKICHUE
reOMETPUUYECKUX BEIMYUH C MPUMEHEHHEM HM3y4YEHHBIX CBOUCTB (QUIyp H
¢dakToB

10

YMeHue omnepupoBaTh IOHSTHUSMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAUIEIBbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YrOJI
MEXy IpSIMbIMH, IEPIIEHINKYIISAP, HAKIOHHAS, IPOeKLus, mojgodue guryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH U MpPSIMOIi;
yYMEHHUE paclo3HaBaTh PpaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIISIPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

11

12

YMeHne onepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yroji (BETMYMHA
yrila, CHHYC ¥ KOCHHYC yTJia TPEeYyTroJbHUKA), TJIOMAb; YMEHHE OIEHUBAThH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIBI IEpUMETPA U TUIOIIAIU MHOTOYTOJIbHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATH MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIaAei

YMenue  uzoOpaxarb MIOcCKMe (GUTYpl ©U  HUX  KOMOHMHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYpHl OT PYKH, C TOMOINBIO  YepPTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU CUMBOJIBHOMY




OITMCAaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMAa KOOPAMHAT;
KOOPJHMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOpPA Ha
YHCII0, CKAJLIPHOE IPOMU3BEACHHE BEKTOPOB;, YMEHHE HCIOJb30BaTh
BEKTOPBI U KOOPAMHATHI JUI NPEACTABICHUS JAHHBIX M PELICHMs 3a1ay, B
TOM YHCJIE U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

VMeHHe onepupoBarh MOHITUAME: CTOJIOHMKOBBIC M KPYTOBBIC JTHATPAMMBbI,
Ta0JIUIIBI, cpeTHee apuMeTHIeCcKoe, MeuaHa, HanOoJbIIee U HAaUMEHBIIIEe
3HAUEHHs,  pa3Max  4YHUCIOBOro  Habopa,  yMEHHE  M3BIICKATh,
MHTEPIPETHPOBATH U MPeoOPa3OBhIBaTh HHPOPMALINIO, TPEACTABICHHYIO B
TaOJMUIAX ¥ HA JMarpaMmax, OTPaXKArOIIyI0 CBOWCTBA M XapaKTECPUCTHUKU
pealbHBIX TPOLIECCOB W SBJICHHUI;, YMECHHE pAacClO3HABaTh H3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CIIy4ailHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHUS; YMEHHE
HaXOJUTh  BEPOSTHOCTM  CIy4yallHbIX  COOBITUH B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajjaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U C€ HCHOJIb30BAHUEM IIpaBHUJIa
YMHOXXEHUS; YMEHHE OLCHMBATh BEPOSATHOCTU pEalbHBbIX COOBITUH U
ABJICHUM, MMOHUMATh POJIb IMPAKTUYECKU JOCTOBEPHBIX M MalOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BBI6I/IpaTB HO,HXOI[HH_[I/II\/'I H3y‘leHHLII>i MCTOJ IJIsA PCIICHUA 3a/1a4U,
MNPUBOJAUTE MNPUMEPbBI MATECMATHUYCCKUX SaKOHOMepHOCTeI\/'I B IIpupoac u
JKU3HH, pPaClIO3HABATH IIPOSBJICHUC 3aKOHOB MATCMATHKU B MCKYCCTBC,
OIMMUCBIBATH OTACJIBHBIC BBIJAIOHNIUECA PE3YJIbTAaThl, MOJIYYCHHBIC B XO/€
Pa3BUTHA MATEMAaTUKW KaK HAyKH, NPHUBOJWUTL NMPHUMEPBI MATCMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHN




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 31€eMEHT COEPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCE

12 OOBIKHOBEHHbBIE U JECATHYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHUOTUYECKHE

Ipodu

1.3 Panmonaneubie yncna. Apudmernyeckue onepamyy ¢ palMoHATBHBIMU YUCTAMH

14 HeiictButenpHbie yncia. Apudmernyeckue onepamnuy ¢ AeMCTBUTEIbHBIMU YHCIAMU

15 [TpubnuxEHHBIC BEIYUCIICHUS, TIPABHJIA OKPYTIICHHUS, PUKUIKA U OIICHKA Pe3yJIbTaTa
' BBLIYUCIICHUI
2 AnreOpandecKue BhIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C IEPEMEHHBIMH )

99 Crenens ¢ 1enbIM nokazateneMm. CTeneHb ¢ palluoHaIbHBIM MToKa3aTesneM. CBoicTBa
' CTETEHN

2.3 MHoOTro4JICHBI

24 Anrebpanyeckas Apoob

ApudmeTnueckuii KOpeHb HaTypanbHOW creneHH. JlelcTBusa ¢ apudMeTndecKuMu

25 KOPHSIMU HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
3.9 Ilensile u 1poOHO-palMoOHaNbHBIE HepaBeHCcTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemenne TekcTOBBIX 33124
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs TOCIEI0BATENLHOCTEMN
4.2 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB

) OyHKIMH

OyHKIM, crocoOb! 3aganus QyHkuuu. I'papuk ¢pyHkiuu. O6macTe onpeaeneHus u
MHOKeCTBO 3HaueHui QyHkuuu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.

>L [TpoMexXyTKM MOHOTOHHOCTH (yHKUMHU. MakcCUMyMbl M MHUHUMYMBI (YHKIIHH.
Haubonbiee u HauMeHblee 3HaueHne (YHKIUU Ha TPOMEKYTKE
6 KoopaunaTs! Ha psIMOil U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa

7.2 TpeyronbHUK




7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuyecKux BEINYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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