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IMNOACHUTEJIBHASA 3AIIMCKA

'eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/JeloB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB W Pa3MepoB GUTYp, HX
OTHOUICHUH ¥ B3aUMHOE  pACIIOJIOKEHUE, ONUPAEeTCs Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYYAIOMIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHHMS, JOKA3bIBATh
UCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHus «OT TMPOTUBHOTO», OTJIMWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkIeHus. Ocoboe 3HaueHHWe JoKazaTelbHas
JMHUS UMEET AJIA YIiIyOJIEHHOTO U3YYEHUSI MAaTEMATUKH.

[enbto M3y4eHUs] TEOMETPUHU SIBISIETCA MCTHOJb30BaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS
B peanbHOM  xu3HM. OOyuwaromuics JODKEH  HAyYHUTbCS — ONPENENsTh
r€OMETPUYECKYI0 (DUrypy, ONMHUCHIBATH CJIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH
IUIOLAJAb  3€MEJBHOIO  y4acTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OTTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mmepbl rapaxka sl aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENIbHAS JIMHUSA B M3YyUYEHUU T€OMETPUHU.
[Ipu pemreHuu 3a7ad MPaKTUYECKOTO XapakTepa OO0ydaroIIMCs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJICU  pEeabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTb ITOJTYYEHHOTO PE3yJIbTaTa.

Oco6eHHOCTh YUeOHOro Kypca yriayOJéHHOr0 M3y4eHUs TeOMETPUU COCTOUT
B TOM, YTO OOy4Yaronifecs: He MPOCTO 3HAKOMSITCS C ONPEACIIEHHBIMU MTOHATUSIMY, a
YBEpPEHHO OBa/ieBatoT UMH. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOr0 Kypca
TEOMETPUH U3YyUal0TCsl Ha OoJiee rI1yOOKOM YpOBHE, a 00yUarouecs npuoopeTaroT
YMEHUS, TMOMOTAIIINE MM YyBEPEHHO NPUMEHITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MPeIMETax, Mpexk/e Bcero pu3nuke u nHHOpMaTHke,
a TakXKe MOJIb30BAThCA TMOJTYYEHHBIMU 3HAHMSMHU TPHU PELICHUU MPAKTUYECKHX
3azay.

CormacHo ydeOHOMY IuIaHy B 7-9 Kiaccax wu3y4yaercs yriryOJIEHHBIN
y4eOHBIN Kypc «I'eoMeTpHrs», KOTOPBIN BKJIIOYACT CIICIYIONINE OCHOBHBIC Pa3/IeiIb
comepxkanusi: «Hauama reomerpum», «TpeyronbHukm», «OKpYyKHOCTHY,
«YeTtpipéxyronbHukny, «[logoduey, «nemMeHTsl TpUroHomeTpumn», «llnomaamn», a
Takxke «Meton koopauHaTy», «Bektopby, «IIpeodpazoBanHus MI0CKOCTH.

Ha wusyuenne yueOHOro kypca «l'eomerpusi» orBoautcsa 306 uvacos: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 yvaca (3 yaca B Henenio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HayvaJya reomerpuu

Hctopuss BO3HUMKHOBEHHsS WM pa3BUTHUS reoMerpud. HadanbHble NOHATHS
reomerpuu. Touka, npsmasi, oTpe3ok, Jyd. [lonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACIICHUN.

B3aumMHoOe pacnosiokeHue TO4eK Ha NpssMou. M3MepeHue UIMHBI OTpe3Ka,
pPacCTOSIHUE MEXAY TOUYKAMM.

[Tomymmockocte u yrosn. Buawsl yrioB. HW3MepeHue BeIWYHMH YIJIOB.
Beprukanbnslie U cMexHbIe yrabl. [lapannenbHbie U NEpIEHANKYISAPHBIE NIPSAMBIE.
PaccrostHue ot Touku 110 npsiMont. buccekrpuca yria.

Jlomanas. Bunpl nomanbix. nuHa somanou. MHoroyronesHuku. llepumerp
MHOTOYroJIbHUKA. [[OHSATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpeACTaBIECHUS O paBeHCTBE (GUTYp, HX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreiimue noctpoenuss. MTHCTpyMEHTHI 111 U3BMEPEHUN U TOCTPOCHUN.

TpeyrojbHuKH

Buapl TpeyronbHUKOB: OCTPOYTOJIBHBIE, MPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEJpEHHbIE, paBHOCTOpOHHHE. Meaunana, OucceKTpuca H  BBICOTA
TPEYTOJIbHUKA.

PaBeHnctBO TpeyronbHukoB. IlepBbli W BTOpOW MNPU3HAKA PABECHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. IlpusHak
paBHOOEIPEHHOT0 TPEYroJdbHUKA. TpeTHil NpU3HAK PAaBEHCTBA TPEYTOJILHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHaMHM M yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO 0 JuIMHE TOMaHOM.

Cummetpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHUHU.
[IprMepbl CHMMETPHUM B OKPYKAIOILIEM MUPE.

IMapayienbHbie npsimble. CyMMa yIji0B MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBENECHUSA O mocryiare EBknuaa u
0 ponu JloOGaueBCKOTO B OTKPHITHMM HEEBKIMAOBOM reomerpun. CBoiicTBa U
NPU3HAKKA NapajuleIbHbIX NpsMbIX. CymMMa yIyioB TpeyroiabHUKa. BHENIHUE yriibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYI'OJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyroabHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX TPEYroOJIbHUKOB. llepneHaukynsp u
HakJIOHHAsi. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsAaMoyroybHbIi TPEyroJbHUK € yIiIoM B 30°.

OKpY:KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBI OKPYKHOCTHM M Kpyra: LIEHTP,
pannyc, 1uaMeTp, XOpaa, UX CBOMCTBA. B3auMHOE pacIioioKEHUE OKPYKHOCTU U
npssMoi. KacarenpHas m cexkymas K OKpYyKHOCTH. OKpy»KHOCTb, BIIMCAaHHAas B
yroil. [Ipocreiimme nocTpoeHus: ¢ MOMOIIBIO UPKYJIIA U JINHEWKHU.

I'eomeTpuyeckmne mecta To4eK

[IonsTHEe O reoOMETPUYECKOM MeCTe TOYEK. IIpuMepsl reOMETpUYECKUX MECT
TOYEK HA MIIOCKOCTH. bUCCEKTpHUCca yriia U CEpEANHHBIN NMEPIIEHINKYIISP K OTPE3KY
KAK TE€OMETPUYECKHE MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIOJIbHHKA, €€
LEeHTp. MeToa reoOMeTprYeCKUX MECT TOUEK ITPU PEIIEHUU T€OMETPUIECKUX 3a/1a4.

IocTpoenus ¢ MOMOIUBLIO UPKYJIA U JHHEHKH

Ucropuueckue cegeHusi. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, ITArbl
3a7]a4y Ha IIOCTPOCHUS, PEIICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KUIACC

YeTbIpéXyroJbHUKH

[Tapannenorpamm, €ro mnpu3HaKW U CBOWCTBa. [IpAMOyroiabHUK, pPOMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpameuus. PaBHoOenpenHas Tpareuus, €€
cBorcTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHss JUHUS TPAICIUU.

CpenHsis nuHUA TpeyrojibHUKAa. MeTo yABOEHHs MEOUaHbl TPEYTOJIbHUKA.
Teopema 0 nepeceyeHun MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOINOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1151 IpOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpaJIbHO-CUMMETPUYHBIE (PUTYPBI.

IHoxo0Oue

[TogoOue TtpeyroapHukoB, Kodhdumuent moxodus. I[lpusnaku momoOus
TPEYroJibHUKOB. [IprMeHeHue mom00Ms TpPH PEIICHUH TECOMETPUUYECKUX U
MPAaKTUYECKUX 3a/1a4.

ILomans

[Tonstue o mmomanu. CBoOWCTBA TUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreitmue ¢popMyabl s TIIONIAIA TPEYTOJIbHUKA, apajuieiorpaMMa, poMoa u
Tpaneruu. [nomanu nogoOHeIX puryp. OTHOIIEHHE IUIOIIAIeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu penieHUn
IIPAaKTUYECKUX 3a/1a4.

DJIeMeHTbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAQHI€HC M KOTAHTE€HC OCTpPOro yrIja MpsSMOYTOJbHOTO
TpeyrojibHuKa. Tpuronomerpuueckue QyHkuuum yrinoB B 30°, 45° u  60°
[IponopunoHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eTBIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTHIO



BrincanHble M LEHTpadbHBIE YIJIbI, YIOJI MEXKJY KacaTeabHOW U XOPAOM.
VYrael Mexay XopJaMH U CEKyIIMMH. BHHMCaHHbIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJbHUKA W YeThIPEXYroyibHUKH. CBOHCTBA M TPU3HAKU BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA. B3anMHOE pacronoxxkeHue nByX OKpyxkHocrter. Kacanwme
OoKpy»kHOcTel. O0I1IMe KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienune TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° pmo 180°  OcHoBHOE
TpUTOHOMETpHUUeckoe  ToxnaectBo.  Dopmynsl  mpuBeneHus.  PemeHue
TPEyroJbHUKOB. TeopeMa KOCHMHYCOB UM TeopemMa CHUHYCOB. PeleHue
MPAKTHYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.
Pemienue 3aau reoMeTpUUECKON ONITUKH.

Tpuronomerpuueckue dbopmynbl s IUIOHMIAAM  TPEYTOJbHUKA,
napamienorpamma, pombOa, tpanenuu. dopmyna ['epona. Popmyna miomanu
BBIITYKJIOI'O YETHIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopael U MOJO0OHBIE TPEYroJbHUKU B  OKpYXKHOCTU. Teopema o
POU3BEICHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEIECHUHU OTPE3KOB CEKYIIHX,
TeopemMa O KBajpaTe KacareibHOW. [IpruMeHeHne nmpu pelieHn reoMeTPUYECKUX
3ana4d. Teopemsl UeBbl 1 Menenast. [londarue o romoreTuu.

MeTtoa KOOpaAMHAT

VYpaBHeHuEe NpSAMOW Ha IJIOCKOCTH. YTI0BOM KOA((UIMEHT W CBOOOAHBIN
YjieH, UX TreoMeTpuYeckuil cmbicia. [lapaniaenbHOCTs W TEPHEHIUKYJISIPHOCTD
PSIMBIX (depe3 yriioBoi KodhOUIMEHT).

YpaBHEHHE OKPYKHOCTU. HaxoxkaeHue ImepeceyeHuil OKpPYKHOCTEM U
NpsIMBIX B KOoopJuHaTtax. DopMmysia pacCTOSHUA OT TOUYKH JI0 mpsimoit. [lmomans
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHenue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/a4ax.

BexkTopsl

Bektopel Ha miockoctu. CrnokeHHE W BBIYMTAHHE BEKTOPOB — TMpaBUia
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4ucio. KoopauHaTel
BekTOpa. ClIO)KE€HHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHaTtax. [I[puMeHeHre BEeKTOpOB B (PU3UKE, IIEHTP MacC.

[Tonatue o OGasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpOB Mo 0Oa3ucy.
CkansipHoe TPOU3BEACHUE BEKTOPOB, T€OMETPUUECKUNM CMBICI U BBIPAKECHHUE B
JNEKapTOBBIX KOOpJAWHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe Tmpou3BeJeHUE U MpoeuupoBaHue. [IprMeHeHHEe CKaJsIpHOIO



IIPOU3BENCHUSA BEKTOPOB U1 HAxXOXIEHMS [JUIMH U yriaoB. Pemienue
FeOMETPUUECKUX 3a/]1a4 C IIOMOILBIO CKASIPHOTO IPOU3BEICHUS.

JJINHA OKPYKHOCTH U IJIOLIAb Kpyra

[IpaBunbHbIE MHOTOYroJibHUKM. [[nuHa okpyxHOcTH. ['pamycHas wu
panuaHHas Mepa yIva, BBIYMCICHHME IUIMH AYr OKpy:kHOocTted. [lmomanes xpyra,
CeKTopa, cerMenTa. Mictopuueckue cBeieHUsI 00 U3MEPEHHUH JITTUHBI OKPY>KHOCTU U
IJIOIIA/IA KPYyTa.

JIBMKEeHM S MJIOCKOCTH

LentpanpHas cummetpus. LlenTpanbHo-cummeTpuunbie purypsl. [ToBopoT.
OceBast cummetpus. PuUrypel, CHMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[Tonsitue nBwxeHuss U ero cpoiictBa. PaBenctBo Quryp. IlposiBienus
CUMMETPUM B NPHUPOJE, KUBOIIHUCH, CKYJIBOType, apxurekrype. Kommosunum
JNBIKEHUH (TpocTeiiine npumepsl). [I[puMeHeHne B reoMeTpuyecKkux 3aadax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI OCBOCHHUS IPOTPaMMbl [0 MAaTEMaTHUKE
XapaKkTEepU3yrTCs B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpakIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyA0BOIr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PELICHUH, pacCyX JCHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMSL:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEUYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALMM,
OBJIAJICHHEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJIBTYPOU KaK CPEICTBOM
IIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJyYusi:



TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKHWE 3HAHHUS B HMHTEpPECaX CBOETO
3l0pOBbsS, BEACHHS  370pOBOro  oOpa3a >KM3HHM  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPeGIECKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJACTH COXPaHHOCTH OKpY>Karollell cpeapl, IJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAM COLHUAJBHOW M NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y APYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
HNOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAaHUPOBAThH
CBOE€ pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMaeMble pELICHUs U ACUCTBUSA, (OPMYIHUPOBATH M OICHUBATh PHUCKU U
HOCeACTBUSL, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJ/IbTATbBI

B pesynbrare ocBOGHMS IPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocsi 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISBISAITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHbIH MPU3HAK KiIacCU(UKAIIWH,
OCHOBAHUS JIJIs1 000OIICHHS U CPAaBHEHHMS, KPUTESPUHU ITPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJACHUSX U YTBEP)KICHUSX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh 0Ka3aTelbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsSMbIe U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JIOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(dakToOB, BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIIEHWs, BHIOMpAaTh HauOoJiee MOAXOASAIHMA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).
ba3zoBble ucciaeaoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
CaMOCTOATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULINI0, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOATENbHO (OPMYJIUPOBATh OOOOIIECHUS U BBIBOJABI IO pe3yibTaTam
NPOBENEHHOTO  HAONIOACHMS, HCCIEAOBAHMS, OKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IIEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JJISI PEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPIPETHPOBATH
uHGOPMAITUIO PA3ITUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOpPMAIMM M WLIIOCTPUPOBATH
peliaeMble 3a1a4l CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKoil 1 BX KOMOUHALIUSIMU;

OIICHUBATh HAJEXKHOCTh MH(POPMAIMU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyTUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesisMU OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUsS 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN pPe3yIbTaT;

B X0/1€ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOMl TEMBI,
npoOsieMbl, peuiaeMod 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIIeHHs, COIMOCTABIATH CBOM CYXIEHHUS C CYXACHUSMU APYTUX YYACTHHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me€ U CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (Qopme
(dopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTaBISITh PE3yJIbTaThl PEIICHUS 3a/lauM, SKCIEePUMEHTa, UCCIIEOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHA C Y4ETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEHN ay IuTOpUU;

NOHUMATh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/Jad, MPUHUMATh IENb
COBMECTHOH JE€SATENIbHOCTH, IUIAHUPOBAaTh OPraHU3alldi0 COBMECTHOH paloThl,
pacnpenenartb BuAbl paboT, JAOroBapUBaThCs, 00CYXkJaTh MPOLECC U pe3yibTar
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M UHBIE); BBIIOJHATH CBOIO 4YacTb palbOTHl U
KOOPAMHUPOBATb CBOM JCHCTBUS C JPYTMMH WIEHAMHU KOMAaH[bl, OLIEHUBATh
KauecTBO pe3yJjbTaTa M KauyecTBO CBOEr0 BKJIaJa B OOWMH pe3yiabTaT 10
KpUTEpHUsM, ChOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpHEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJATh IUIAH, aJTOPUTM peHIeHus 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ Y4YETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATh BapHaHThI
perieHuit ¢ yaéTomMm HOBOM MHMOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJS IMpoliecca U pe3yJibTara
pelIeHrs] MaTeEMaTUYEeCKOM 3a1auk, CAMOMOTHBALIUU U PEPIIEKCUU;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATb COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IIOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSACHATh MPUYHUHBI JOCTUKEHUS WIM HEJOCTHKEHUS 1I€TIU, HAaXOAUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh SMOLMHU MNPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDHI

K koH1y 00yueHus B 7 Kiaacce 00y4aromuics MOJIy4YUT CIEYIOIINE TPEAMETHBIE
pe3yJIbTaTHhI:

Pacno3naBaTh W3y4yeHHbIE TE€OMETPUYECKHME (QUIYypbl, ONpPENENsATh HX
B3aMMHOE pacCIOJOKEHUE, H300paxaTb TreoMeTpuueckue GUrypbl, BBITOIHATH
YEepTeXKU IO YCIOBUIO 3anaud. M3MepsATb JMHEHHBIE U YIJIOBBIC BEIUYUHBI.
Pemrars 3a1aum Ha BBIYMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe MPUKUAKY M OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IPEIMETOB B
peallbHOM KHU3HU, pa3MEpoOB MPUPOIHBIX O00BEKTOB. PasnuuyaTh pasmepbl 3THX
OOBEKTOB 10 MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TMpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BAThH
IPU3HAKHU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB IIPU PEILICHUH 3a/1a4.

[IpoBOOUTE NOTHYECKHE PACCYXKACHUSA C HCIOJb30BAHUEM T'€OMETPHUECKUX
TEOPEM.

ITonp30BaTbCAd MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBECAEHHOM K  TUIOTEHY3€  IPSAMOYI'OJIBLHOIO
TPEYTOJbHUKA, B PELIEHUN F€OMETPUUYECKUX 3aaY.

OmnpenensTh napaiebHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yer
¢ HUMHM cekymas. OnpenensaTs MapauieIbHOCTh NMPSMBIX C IOMOLIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJAHOM IPSMOM A0 TOUEK APYTOU MPSIMOM.

Pewate 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOINUTH BBIYMCIEHHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHBIE 3HAYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJAbHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpU
NIEPECEYEHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare npakThueckue
3a/1a4M HA HAXOXKJEHUE YIJIOB.

Bnaners monsituem reomerpuueckoro mecra touek (I'MT). Omnpenensitsh
OHUCCEKTPUCY yIJla U CEPEIUHHBINA NMEPHEHIUKYIISIP K OTPE3KY KaK T€OMETPpUUYECKUE
MmecTa To4ek. [Tonp30Barbes noHsTHEM TeomeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE FTEOMETPUYECKUX YTBEPKICHUM U IIPYU PEILICHUU 3a1a4.



@opMyIupoOBaTh ONpPENECICHUS OKPYXKHOCTU M Kpyra, XOpIAbl M JUaMeTpa
OKPY’>KHOCTH, YBEPEHHO BJIAJECTh UX CBOUCTBAMHU. Y METh JOKAa3bIBaTh U IIPUMEHATH
3TU CBOMCTBA IIPU PELICHUU 3a1a4.

Brnanerp moHATHEM OINKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxXoAuTh €€ LeHTp. JloKa3bIBaTh U UCIIOJIB30BATh (PAKTHI O TOM, UTO OUCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEPEIMHHBIC
NEPIIEHAUKYJISAPBI K CTOPOHAM TPEYT'OJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners nmoHsiTHEM KacaTeNnbHOM K OKPYKHOCTH, HOJIB30BATHCS TEOPEMOM O
NEPIEHINKYJIIPHOCTA KACATENbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JloKa3pIBaTh paBEHCTBO OTPE3KOB KACATEJBHBIX K OKPY’KHOCTH, IIPOBEAEHHBIX U3
OJIHOW TOYKHM, U IPUMEHATH OTO B PEUICHUN I€OMETPUYECCKUX 3a4ay.

Jloka3plBaTh W NPUMEHATH NPOCTEUIINE TE€OMETPUUYECKUE HEPABEHCTBA,
IIOHUMATh UX NMPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHUS C MOMOILBIO UPKYJISA U
JIMHENKHU.

K xonmy oOyuenuss B 8 KJjacce OOy4arOmuUiCs TMOMYYUT CIEAYIOIIHE
IpeaIMeTHbIE PE3YyJIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BHUABI UYETHIPEXYTOJIBHUKOB, WX O3JEMEHTHI,
MIOJTb30BaThCSl MX CBOMCTBAMH TMPH PEIICHUU T€OMETPUYECKHX 3ajad. Pa3immuath
NpU3HAKK M CBOMCTBA MapajienorpaMmma, pom0a u mpsMOYyTrojJbHUKA, T0Ka3bIBATh
UX U YBEPEHHO MPUMEHSTH MPU PEUICHUH FT€OMETPHUUECKHX 3a7ad.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B pelIeHUH 3a/1a4.

Brnagetrp moHsATHEM cpelHEN JTUHUH TPEyTrOoJbHUKA W Tpareluud, MPUMEHSThH
UX CBOWCTBA TMpU pPEIICHHH TEeOMETPUYECKHX 3adad. lcmomb30BaTh Teopemy
daneca u TeopeMy O IPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHATh UX I PELICHUS
NPaKTHYECKUX 3a7au.

Pacno3HaBaTe IEHTpalbHO-CUMMETPUYHBIE (UIYphl W HCIOJIB30BaTh HX
CBOICTBa MPH PEIICHUH 3a/1a4.

Brnagerp mousTHsSMEH TOM00MS TPEYTOJBHUKOB, KOd(PUIMEHTa MOA00MS,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX TPEYTOJbHUKOB. VIMeTh npeacTaBieHue o
npeoOpa3oBaHuu Moaoous U o monoOHBIX ¢urypax. [lomp3oBarbes mpuU3HAKaMU
no00usl TPEyroJIbHUKOB TIPU PEIICHHH TeOMETPpUYEeCKUX 3anad. J(okaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPLIUOHAIIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOTbHHUKAX.
[TpumensTh MOAOOHE B MPAKTUUECKUX 3a]adax.

BoiBomuTh ©  ucnosb30BaTh  mpocredmme  (GopMmyibl IS IUIOLIAAM
TPEyroJIbHUKA, MMapajuieJiorpaMmMa, poM0a U Tparneuud. BeraucisaTs (pa3indHbIMU
cnoco0aMu) IJIOIIAAb TPEYroJdbHUKA U IUJIOIIAJM MHOTOYTOJBHBIX (UTYp
(mONB3ysCh, TE€ HEOOXOAMMO, KaJbKYJISTOPOM). 3HATh OTHOIICHHUE IUIOLIAEH



NoJOOHBIX (UTYyp U MPUMEHATh NP peuieHuH 3anad. [IpuMeHsTh NoayuyeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaThcst Teopemoir Iludaropa ansg pemieHUss TE€OMETPUUYECKUX U
npakTH4ecKux 3agad. CTpOUTh MaTEMAaTHYECKYI0 MOJENb B IPAKTUYECKHUX
3a7a4yax, CaMOCTOSTEIBHO I€IaTh YePTEXK U HAXOAUTHh COOTBETCTBYIOIIUE JJIUHBI.

Binaners mnoHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIia, yIjla MEXIy
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIIMCAHHON OKPYXXHOCTHU TPEYIOJIbHHUKA U
YETBIPEXYTOJbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELLICHUU 3a]a4.

[IprMeHATh MONMY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZIEJIH JUISl 33144 PEAIbHOW KM3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM NoA00us W TPUTOHOMETpUU (IOJB3YACh, TJAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHI1ly 00yueHus B 9 kiaacce o0yJaromuics MOJIy4YuT CIeIyIOIINe PEAMETHbIE
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMHU OCTPBIX YIJOB, YMETh HaXOJIUTh C UX
NOMOILBIO PA3JIMYHBbIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIeHuE
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTs (C MOMOIIBIO KAJIBKYJIATOPA) JJTHMHBI
U YTJIBI JUTSl HETAOJUYHBIX 3HAYCHU .

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUI HAxXO0XKJICHUS COOTHOUIEHWH MEXIy TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, IMPUMEHATH UX VIS
HAXOXJEHUSI PA3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHUN TEeOMETPUYECKUX 3a1ad. [IpuMeEHSTh MOJydYeHHBIE 3HAHUS MpU
pELIEHNH NMPAKTUYECKUX 3aa4.

[IprMeHATH TPUTOHOMETPHIO B 3a1a4aX HA HAXOKICHUE IUIOIIAIN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (OpMyIamMHu JUIsl TUIOMIATU TPEYTOJIbHUKA,
napajjienorpaMmma, pom0a, Tpamneiuu, BEIBOAUTh U TPUMEHATh popmyiy ['epona u
(dbopMyTy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmerp mpencraBiieHHME O TOMOTETHH, IPUMEHATH B IPAKTHYECKHX
CUTyalsX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peleHuu 3ajad.

Hcnonp30BaTh TEOpeMBbl O BIIMCAHHBIX YIJax, yIVIAX MEXIY XOpAaMHu
(CeKyIIMMHM) U yTIIe MEXAY KacaTeJIbHOM U XOPAOW NP PELIEHUN T€OMETPUUYECKUX
3ama4d. JloKa3plBaTh M IPUMEHSATH TEOPEMBI O MPOU3BEICHHM OTPE3KOB XOpIH, O
IIPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

Brnagets moHsTHEM KOOpAMHAT Ha IJIOCKOCTH, padoTaTh C ypaBHEHUEM
OpsIMOMl Ha TMJIOCKOCTH. Bnaners MNOHATUSAMU YIIOBOro Kod(p@uIMEeHTa U
CBOOOJHOTO YJI€HA, MOHUMATh WX T'€OMETPUYECKHA CMBICI U CBS3b YIJIOBOTO



kodddumrieHTa ¢ Bo3pacTaHHeM M YObIBAHHEM JMHEHHOW (QYHKIUU. YMETh
pemars METOJOM KOOpAMHAT 3aJadyd, CBS3aHHBIE C TapauIeTbHOCTBIO W
NEPICHANKYJIIPHOCTBIO TMPSAMBIX, MEPECEUYCHUEM TMPSAMBIX, HAXOXKICHUEM TOYCK
IepEeCeYCHHUSI.

BriBoguTe ¥ BiaseTh ypaBHEHHEM OKPYKHOCTH. McCmonab30BaTh METON
KOOPAWHAT ISl HaXOXKJIEHHUsS IEpPeceUeHUN OKPYXKHOCTEH W TpsAMbIX. Bramers
dbopMyIamMu PacCTOSHHUS OT TOYKH JO MPSMOH, IUIOMAAM TapajuieiorpaMMa B
KOOpJIMHATaX, WUMETh TOHATHE 00 OPHEHTHUPOBAHHOW TuTONaan. Ilomb3oBaThCS
METOJIOM KOOpJAWHAT Ha IUIOCKOCTH, TMPUMEHSTh €r0 TMPH  PEIICHUU
F€OMETPUYECKUX U TPAKTUYECKUX 3amad. [IpUMEHSTh MeETOJl KOOpJIMWHAT B
NIPAKTHKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnagets moHsATHEM BEKTOpa. YMETh CKJIQJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOKaTh Ha YHWCJIO, BIAJETh MPaBUIAMH TPEYTOJbHUKA W TMapajuiesiorpaMMma.
Brnagets mpakTHYeCKUMH WHTEPIPETAMSIMU BEKTOPOB. YBEPEHHO MOJIB30BATHCS
KOOpJIMHATaMU BEKTOpa. BraneTs Cil0KeHWEeM U BBIYUTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCIIO B KOOPAMHATAX.

Nmets nipencraBiieHre o 0a3uce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI 11O
O0asucy. PackmampiBaTh BEKTOPhI CHJI C TOMOIIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUW. [IpumeHsATh TONydeHHBIE 3HAHUS B
NPOCTEHIINX PU3NICCKUX 3a1adax.

Bragets TOHATHEM CKaJsIpPHOTO IPOU3BEICHHUS BEKTOPOB, MOHUMATh €TO
TCOMETPUYECKUA CMBICT W YBEPEHHO TIOJIB30BAThCSA €r0 BBIPAKCHHUEM B
JIEKapTOBBIX KOOpAWHATaX. 3HATh TUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBsI3b C MpoenrpoBanueM. [I[puMeHATh CKalsipHOE MPOU3BEECHNE BEKTOPOB
JUT HaXOXKJEHUS JUIMH W YIJIOB. PemaTh reoMeTpruecKkue 3aJadd C MOMOIIbIO
CKaJIIPHOTO TIpom3BeeHus. VCImoap30BaTh CKaIsIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpanyeckux u GU3NIECKUX 3a7adax.

Brnagets MOHATHSIMU MPaBHIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M PaJMAHHOW MEPBI YIJia, BEIYUCIATH TUIOMIAAL Kpyra U
ero vacreid. [lorumars cmbicn yucna w. [IpuMeHSITh TOMydeHHBICE YMEHHUS MPHU
pEIICHUN TPAKTUYECKUX 3a7ad. 3HATh HMCTOPUYECKHE CBEACHHUS 00 HM3MEPCHHH
JUTHHBI OKPY>KHOCTH | TUTOIIAIA KpyTa.

Nmets mpencraBieHne o MpeoOpa3oBaHUM TIIIOCKOCTH, O JIBIDKCHHSIX.
Haxomuth ocu, UEHTpBl CUMMETpud (uUryp, IEHTPHI TIOBOPOTa, HAXOIWTH
KOMITO3HUIIMKM TMPOCTEHIMX TpeoOpa3oBanuii. [IpUMEHATh NBYKCHHS IUIOCKOCTH
TIPY PEIICHUU TEOMETPUIECKUX 3a1ad.

[IpuMeHATh MONy4YeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MATEMaTHYECKUE
MOJIENU JIJIS 3a/1a4 PeabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS



C TPUMEHEHUEM TOJ00MS U TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YySCh, Tl
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Hamtenonanme KosmuecTBo yacos DIeKTPOHHbIE
Ne (uu¢posbIe)
pa3aesioB H TeM Konrtpoubnbie | IlpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE
MPOrpaMMbl padoThI padoThbI
pecypchl
Hauana reomerpun.
[Ipocreitmme
F€OMETPUUECKUE Bu6 OK
1 (bUTYpBI M KX CBOWCTBA. 28 1 nosmoreka L
" https://m.edsoo.ru/78c146c4
3MEpPEHNE
F€OMETPUUYECKHUX
BEIIMYUH
bu6mmorexa [JOK
2 TpeyroapHUKH 19 1
pey https://m.edsoo.ru/78c146c4
[TapannensHOCTS. Bu6 OK
3 Cymma yrios 15 1 nommoreka 11
https://m.edsoo.ru/78c146c4
MHOTOYTOJIbHUKA
4 [IpssMoyTronbHBIC 7 bubnuorexa [JOK
TPEYTOJNbHUKA https://m.edsoo.ru/78c146c4
5 I'eomerpuueckue 5 | bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy’>KHOCTb.
I'eomeTrpuueckue mecta B OK
6 touek. [locTpoenus ¢ 18 1 nomorexa 11

MMOMOULIBIO TUPKYJIS U
JIMHENKHA

https://m.edsoo.ru/78c146c4



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

[ToBTOpEHME,
0006mieHueE, 10 bu6mmoreka [IOK
cCHUCTEeMaTHu3alusg https://m.edsoo.ru/78c146c4
3HAaHUHI

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/78c146c4

8 KVIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kourponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
N bubmmoreka [JOK
! HeTspexyrosbHuKH 22 ! https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Monobue 16 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [{JOK
3 Tnomaze 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u 18 1 bubmuorexa [JOK
Hayajia TPUTOHOMETPUHU https://m.edsoo.ru/a5cb98eb
Vsl u Eub 1OK
nonanoTexa
5 ¢ 20 1
HCTHIPEXYTOTHHHKH, https://m.edsoo.ru/a5cb98eb
CBSI3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpenue, 06001ICHNE, 10 1 bu6nuoreka [JOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOT'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

Kouan4yecTBo yacos D1eKTPOHHbIE
HaumMeHnoBanue
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl

| Pemrenue ” | bubnunoreka [IOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/dddde230

) ITonoGue 12 | bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

but6mmoreka [IOK

3 M 10 1

CTOA ROOpAHHAT https://m.edsoo.ru/dddde230
bu6mmoreka [JOK

4 Bexropst 20 ! https://m.edsoo.ru/dddde230

5 JIn1Ha OKpYyXHOCTH U 16 1 bu6nuorexa IIOK
IIomaab Kpyra https://m.edsoo.ru/dddde230

but6mmoreka [JOK

6 JBHDKEHHS IIOCKOCTH 10 https://m.edsoo.ru/dddde230
[ToBTOpEHME,

7 00o0mIeHHeE, 12 1 bu6mmoreka [IOK
CHUCTEMaTHU3alus https://m.edsoo.ru/dddde230
3HAaHUHU

OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

7 KIIACC

Kox
NpoBEPsIEMOT0
pe3yabTarTa

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomertpus

6.1

Pacno3naBaTe M3y4deHHBIE TE€OMETpUYECKHE (UTYpbI, OINpelneNiarTh HX
B3aMMHOE  pacIoJIOKEHUE, H300paxarh TreoMeTpudeckue  (Gurypsl,
BBITOJHATH YEPTEKH 110 yCIOBUIO 3a7auu. MI3MepATh JIMHENHBIE U YIIIOBbIE
BEJIMYMHBI. PemiaTe 3a7auv Ha BBIYUCIEHHE JUIMH OTPE3KOB U BEIMYUH
yTIJI0B

6.2

Henatb rpyOyi0 OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIIMYMH IPEIMETOB B
peanbHOM JKM3HH, pa3MepoB NPUPOAHBIX OOBEKTOB. Pasnnyarh pasmeps
3TUX 0OBEKTOB I10 MOPSIKY BETHUNHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMETPUICCKHUM 3aadaM

6.4

Ilonb30BaTbCs INpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BAThH
NpU3HAKU U CBOMCTBa pPaBHOOEIPEHHBIX TPEYIOJbHUKOB IpPHU PEIICHUU
3a1a4

6.5

HpOBOI[I/ITL JIOTUYCCKUC PACCYKICHUA C UCIIOJB30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

ITonw3oBaThCs IMPpU3HAKaMH PABCHCTBA IMPAMOYI'OJIbHBIX TpPCYTOJILHUKOB,
CBOMCTBOM MCAHUAHBI, HpOBeHéHHOﬁ K THIOTCHY3C MPAMOYTOJBHOI'O
TPCYTOJIbHUKA, B PCIHICHUHN T'COMETPUYCCKUX 3aaaY

6.7

Onpenenars NapauIeIbHOCTh MPSIMBIX C ITOMOIIBIO YIJIOB, KOTOpPBIE
oOpasyer ¢ HumH cekymas. OmnpenensaTs NapauieNbHOCTh HPSAMBIX C
IIOMOLIBI0 PABEHCTBA PACCTOSIHMM OT TOYEK OAHOM MpPSIMOWM [0 TOYEK
JIpYyrou npsamMou

6.8

Pemate 3amaun Ha kieTyaToil Oymare

6.9

[IpoBOANTH BHIUMCICHHSI W HAXOAWUTh UYWCIOBBIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKUX 3aJadax C MCIIOJIb30BAaHUEM CYMMBI YTJIOB
TPEYTOJLHUKOB U MHOTOYTOJIBHHKOB, CBOMCTB YyIJIOB, 00pa30BaHHBIX MpHU
MEPECEUCHUM  JBYX  MApAJUIEIBHBIX  MpsAMBIX  cekyuied. Pemats
MPAKTUYECKHUE 33/1a4M HA HAXOXKJICHUE YTIIOB

6.10

Bragerp noHATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEACIATh
OMcceKkTpUCy yria W CEepeAMHHBIA TEPHEHIUKYISAP K OTPEe3Ky Kak
FEOMETPUUECKHE MECTa TOUEK

6.11

DopMynupOBaTh OMpEeNieHUs] OKPYKHOCTU U Kpyra, XOpJbl U JUameTpa
OKPYXHOCTH, TIOJB30BAaThCS HUX CBOMCTBAMHU. YMETh MPHUMEHSTH 3THU




CBOMCTBA IIPU PELICHUHU 3a4a4

6.12

Bnagerp moHATHEM ONMMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. [lomp3oBaThecs (hakTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroOJIbHUKA TMEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO
CEepEIMHHBIC MEPIECHANKYISPHI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJTHOH TOUYKE

6.13

Buiazners noHATHEM KacaTelIbHON K OKPYKHOCTH, ITOJIB30BAaTHCA TEOPEMOH O
NEPHEHANKYJSIPHOCTH KACATEJIbHOM W PaJMyca, IPOBEIAEHHOIO K TOYKE
KacaHus

6.14

ITonp3oBaThCs HpOCTGﬁH.IPIMPI IrCOMCTPUUCCKUMU HCPAaBCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOEHUS C TIOMOIIBIO ITUPKYJIS
U JUHEWKU

8 KUIACC

Kon
NpoBepPsAEeMOro
pe3yJbTara

6

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOI
06p230BaTeJILHOﬁ nporpaMmmsbl OCHOBHOI'O oémero 06pa303a}mﬂ

I'eomerpus

6.1

Pacno3naBarh OCHOBHEBIE BU/IbI '-IeTI)IpéX}’FOJ'H)HI/IKOB, nxX SJICEMCHTHI,
MIOJIL30BATHCS MX CBOMCTBAMH IIpU pCUICHUH IT'COMETPUUCCKHUX 3aaa4d

6.2

[IpuMeHATh CBOMCTBA TOUKHU IMEpECEUEHUs MeAuaH TPeyroibHUKa (LEeHTpa
Macc) B pelIeHNH 3a]a4

6.3

Bnagets nonstuem cpez[Heﬁ JIMHUUW TPCYT'OJIbHUKA U TpalCeluun, IpuMCHATb
HX CBOMCTBa Ipu  pCelICHUN TCOMCTPHUYCCKUX 3aaad. ITons30BaThCs
TeopeMoﬁ ®daneca u TGOpeMOﬁ O IMPOMOPHIHUOHAIIBHBIX OTPC3KaAX, IPUMCHATH
UX IJId pCHICHUSA MMPAKTUYCCKHUX 3a/iayq

6.4

[IpumensTb  mpu3HaKU  NOAO0MS  TPEYrOJIbHUKOB B PEIICHUU
FeOMETPHUECKUX 3aa4

6.5

[Tonp3oBatbest Teopemoii Iludaropa i pemieHHs TEOMETPHUECKUX U
MPAKTUYCCKUX 3aaad. CTpOI/ITB MAaTEMAaTUYCCKYIO MOJIC/Ib B IMMPAKTUUYCCKHUX
3a[a4ax, CaMOCTOATEIBHO [eNaTh YEPTEX M HAXOIUTh COOTBETCTBYIOILHE
JUTMHBI

6.6

BJIa[[eTB MOHATHUAMU CHHYCA, KOCHMHYCa MW TaHIC€HCa OCTpOro yria
MNpAMOYTOJIBHOI'O TPCYTOJIbHUKA. ITomp30BaThCst PTUMH  TTOHATHSIMHA JJIsA
PEIICHHUA MPAKTUYCCKUX 3aaa4

6.7

Boraucnars (pa3nu4yHbIMH CIIOCOOAMHU) TUIOIIAAb TPEYTOJIbHUKA U TUIOLIAAN
MHOTOYTONBHBIX (GUryp (HOJB3YysCh, I/I€ HEOOXOAMMO, KAJIBKYJIATOPOM).
[IprMeHATH NOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax




6.8

Brnagets MOHATHSMU BIHCAHHOTO WM ILIEHTPAJIBHOTO YIJia, HCIOIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIaX, yIrilaX MEXIY XOpAaMU (CEeKyIIMMHU) U yriie
MeEXJ1y KacaTelIbHOM U XOpA0# MpHU pelIeHUH Te€OMETPUIECKHX 3a]1a4

6.9

Biazers noHATHEM ONMCAHHOIO YETHIPEXYIOJBHUKA, IIPUMEHATh CBOKCTBA
OINMCAHHOTO YETHIPEXYTOJIbHUKA [P PELICHUU 33124

6.10

[TpuMeHATH MOMyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUeCKue
MOJENU Ul 3a/ad pPealbHOM JKU3HW U IPOBOAUTH COOTBETCTBYIOIME
BBIYUCIICHUS ¢ TPUMEHEHHUEM IMOA0OUAN TPUTOHOMETPUH (IOJB3YsICh, TIE
HE00X0UMO, KaJIbKYJISITOPOM)

9 KUIIACC

Konx
NpoBEPsSIEMOro
pe3yabTarta

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKLIMU OCTPHIX YIJIOB, HAaXOJUTh C HX
NOMOUIbI0  pa3IMYHbIE  3JEMEHTHl  MPSAMOYIOJBHOTO  TPEYroJbHHUKA
(«pelieHue MNPSAMOYTOJIbHBIX TPEyroiabHUKOB»). Haxoauth (C mMOMOIIbIO
KaJIbKYJISITOpA) JJIMHBI U yTJIbI AJ11 HeTaOJUYHBIX 3HAUYEHUN

6.2

ITons3oBatbCs bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECCTBOM U1l HAXOKICHUS COOTHOLICHUN MEXKIY
TPUTOHOMETPUYECKUMU BEIMYMHAMU

6.3

Hcronbs30BaTb TEOpPEMBI CHUHYCOB M KOCHHYCOB I HAaxOXIEHUsA
pa3IMYHBIX 3JEMEHTOB TPEYTrOJbHUKA («pEIIEHHE TPEYroJIbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a

6.4

Bnagers mnousATHsMH npeoOpa3oBaHMs TOJ00WS, COOTBETCTBEHHBIX
3MeMeHTOB Tono0HbIX ¢Quryp. Ilomp3oBaThesi cBoiicTBamMH  mOg00US
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAWUTH VYIIBI Y
no100HbIX (uryp. [I[puMeHsTh CBOMCTBA MOAOOHS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOANUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MUPE

6.5

[Tonp3oBaTbcsi TeopeMamMH O  TIPOM3BENECHHUH  OTPE3KOB  XOpH, O
MIPOM3BEICHUH OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaTbCsl BEKTOpaMH, MOHUMATh WX T€OMETPUYECKHNA U (PU3MUECKUI
CMBICJI, IPUMEHATh UX B PELICHUH N'€OMETPUYECKUX U (PU3NYECKUX 3aad.
IIpuMeHATh CKAIIpHOE MPOU3BEICHUE BEKTOPOB Uil HAXOXKACHUS JUIMH U
YTJIOB

6.7

ITonw3oBaThCs MCTOOM KOOpAWHAT Ha IINIOCKOCTH, IPUMCHATH €ro B
PCIICHNU I'COMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Bnagets nmoHsTHAMU MMPpaBUJIIBHOT'O MHOTOYTOJIbHUKA, JJIIMHBI OKPY>KHOCTH,




JUTMHBI JTYTH OKPY)XHOCTH M PaJMAaHHOW MEpPHI YIJIa, YMETh BBIYUCISTH
wiomaab Kpyra v ero uacredd. I[IpuMeHSATh MONy4YeHHbIE YMEHHUS B
MPAKTHYECKUX 3a7auax

HaxomuTe ocu wiM IEHTPBl CUMMETpUH (UTYp, TPUMEHATH JIBUKCHUS

6.9

IJIOCKOCTHU B IPOCTCUIIHUX CIIydasaX

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHHUA HA IMPAKTHUKE — CTPOUTH MATEMATUUCCKHUC
6.10 MOACIN [JId 3adad peaHBHOﬁ JKU3HU W TOPOBOAUTH COOTBCTCTBYIOIIUC

BBIUHCIICHHSI C MPUMEHEHHEM IOA00USIH TPUTOHOMETPUUECKUX (DYHKIUN
(TOB3ysICh, T/Ie HEOOXOIUMO, KAITBLKYIISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
6 I'eometpus
Hauanpueie nomatus reomerpuu. Touka, npsiMas, OTpE3OK, Jyd. YToid. Buuasl
6.1 yrioB. BeprukansHele W CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyroJjibHUK. [TapamiensHoCTh U NepreHuKYJISPHOCTD MPSIMBIX
6.2 Cummerpuunblie ¢urypbl. OCHOBHBIE CBOIcTBa oceBoil cummerpuu. IIpumepst
' CHMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE MOCTPOEHHUSI ¢ TOMOIIBIO UPKYJIA U JUHEWKH. TpeyroiasHuk. BricoTa,
’ MeanaHa, OMCCEeKTpHCca, X CBOMCTBA
6.4 PaBHOOe1peHHbIN U PAaBHOCTOPOHHUM  TPEYTOJIbHUKH. HepasenctBo
' TPEYTOJbHUKA
6.5 CBoiicTBa M NpU3HAKU PaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CpolicTBa M NpPHU3HAKH IApaJICNbHBIX NpsAMBIX. CyMMa yIJOB TpPEyroOJIBHUKA.
) Baemnue yriel TpeyrojapHuKa
[IpssmoyronpHblii  TpeyroibHUK.  CBOHCTBO ~ MeQWaHbl  MPSMOYTOJBHOTO
6.7 TPEYroJIbHUKA,  IPOBENEHHOM K  runore”ys3e. [Ipu3Hakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOM, TeopemMa o OojplieM yrie U OoNbIIed CTOPOHE TPEyroJbHUKA.
[lepnenukymasip U HaKJIOHHAs
6.9 I'eomeTrpuueckoe mecto Touek. buccekrpuca yria U cepeIMHHBIN NEPIEHAUKYJIIAP
’ K OTpPE3Ky KaK F€OMETPUYECKHUE MECTA TOYCK
6.10 OKpy’>KHOCTb U KpYyT, XOpAa U JTUaMeTp, UX cBoicTBa. B3aumHoe pacnonoxeHue
' OKpPY>KHOCTH M npsiMoii. KacarenbHast U ceKyias K OKpY>KHOCTH
6.11 OxpyXkHOCTb, BHHMCaHHas B Yyroj. BmmcaHHas M omnMcaHHas OKPYKHOCTH
' TPEyroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eometpust
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npusHaku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




63 Tpanenusi, paBHOOOKass Tpameuusi, €€ cBoiicTBa U npusHaku. IIpsimoyronbHas
' Tpamnenus
6.4 Meron yasoenuss Menuassl. LlenTpanpHas cummerpus. Teopema Panmeca u
' TEOpEMA O MPOIOPIMOHAIBHEIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa
6.6 [Tomobue TpeyrompHUKOB, KO3 ¢dumment moxodus. [lpusHakum mog00US
’ TpPEeyrojbHUKOB. [IpruMeHenue nogo0us npu peleHuu NpakTUYeCKuX 3a1a4
6.7 ®opmyJibl Ui TUIOIIAAN TPEYToJbHHUKA, apajienorpaMma, poM0a 1 Tpaneuu
6.8 CaoiicTBa muomazaeit reomerpuueckux puryp. OTHOIIEHHE TTOMAeH MOT00HbBIX
' duryp
6.9 Beruucnenue miomane TpPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema [Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu perieHun
' IIPAKTUYECKUX 3a7a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOrO YIJIa HpPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIMH
yriioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpaJIbHBIE YIJIbL, YTOJ MEXAY KacaTeJbHON M XOpPJAOW. YTIIbl
' MEX/1y XOpJlaMu U CEKYILIUMU
6.13 BrncanHble U ONTMCAHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3aumHoe pacnosnoxkenue AByXx okpyxkHocTed. Kacanue okpysknHoctei. OOmiue
' KacaresbHbIE K ABYM OKPY>KHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
6 ['eomeTpus
6.1 Cunyc, kocunyc, tanreic yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne TtpeyronbHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. Pemnienue
' MPAKTUYECKUX 3aJa4d C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUM OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEAEHUM OTPE3KOB
' CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOI
Bektop, mnuHa (MOAynb) BEKTOpa, COHANpaBlIEHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
6.5 HaIlpaBJIEHHbIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepauuu HajJ BekTopamu. Pa3iokeHune BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunatel BekTopa. CkajlipHOE MPOM3BEIACHHWE BEKTOPOB, MPUMEHEHHUE IS




HaxXO0XXACHUA OJIMH U YIJIOB

I[eKapTOBBI KOOpAWHAThl Ha TIIJIOCKOCTH. ypaBHCHI/ISI HpHMOfI U OKPYXHOCTH B

6.7 KOOpAMHATaX, MEPECEUEHUE OKPYKHOCTEH M NpsMbIX. MeTon KOOpAuHAT U €ro
IPUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJIbHUKH
6.9 JlnuHa okpyxkHocTu. ['pagycHas v paguaHHas Mepa yrja, BbIUMCICHHUE JUIMH AYT
’ OKPYKHOCTEH
6.10 IInowmans Kkpyra, ceKTopa, CErMeHTa

6.11

JIBi>KeHHUs TUIOCKOCTM ¥ BHYTPEHHHE CUMMETpuu (Quryp (dJIeMEeHTapHbIE
npeacrasienus). [Tapamnensuerit neperoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00IIIero
oOpa3zoBanusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLluU
Ha/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIO0JIb30BaTh
rpadpuyeckoe TpEACTaBIEHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OolepupoBaTh IIOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  paclo3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTb IPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUMI

YMeHue onepupoBaTh MNOHATHSAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPAJIbHBIX YUCEI, NPU3HAKU AEIUMOCTH,
LeJIOE YMCII0, MOJYJIb YMCa, OOBIKHOBEHHAs! OpoOb M jAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHUJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOpEHb, YMEHHUE BBINOJHATH JCUCTBHS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsSIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaTh NPUKHUIKY H
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMenue ONCprupoOBaTh TIMOHATUAMHU: CTCHUCHL C MCJIBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHBIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHUu OOoJbIie
€JMHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1Mo ¢GopMylsiaM, IpeodpazoBaHuUs
IEJIbIX, JAPOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JoKeHHe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OomnepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pellaTh JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, JpPOOHO-
palOHalIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, JTMHEHHbIE HEPABEHCTBA U X CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHCIE IIPU
pelIeHUn 3aJa4y U3 JIPYIruX IPEeIMETOB M INPAKTUYECKUX 3a]ad; YMECHHUE
UCIIOJIB30BaTh KOOPAWHATHYIO NPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300paKeHHsI pellIeHU ypaBHEHU, HEPABEHCTB M CUCTEM

YMmenue omnepupoBarth NOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbINIEEe 3HA4YCHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLIUOHATIBHOCTb, JIMHEWHAas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPONOPLHOHAIBHOCTS,
napabona, runepboia; yMeHue CTpoUuTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHHus CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad W3 APYTUX Yy4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIaMU 3aBHCUMOCTH MEKIY BETUYNHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENBHOCTD, apu(pMeTHUECKas
U TEOMETpHUYECKas IPOrpecCMd; YMEHHME HCIIOJIb30BAaTh  CBOMCTBA
HOCJIe0BaTeNbHOCTEH, (POPMYINIBI CyMMBbI M OOILIETr0 4ieHa MpU PEHICHUU
3aga4, B TOM 4YHCIE 3aJad M3 APYruxX y4eOHBIX NPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4i pa3HbIX TUIOB (B TOM YUCIIE HA MPOLEHTHI, 10JU U
4acTH, JABWKEHHE, padoTy, LIleHy TOBAPOB M CTOMMOCTh MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YHpPaBICHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISATH BBHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHUIO 3a[a4M, HCCIEAOBATh IIOJIy4YCHHOE PEUICHHE U
OLICHUBATh MPABJIOTIO0OHOCTD MOTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTb,
KpYT, KacaTeabHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3a/Ja4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIUYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB (QuUryp u
¢dakToB

10

YMeHue omnepupoBaTh TOHSATHSAMHU: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YToJl
MeX1y IpSIMbIMU, IEPIIEHIANKYIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
NnoJ0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCHUTENIBHO TOYKH U TMPSMON;
yMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apajuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MUPE

11

YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yIJia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJIOMIA b, YMEHUE OIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMETpa U TIIOIIAIA MHOTOYTOJILHUKOB, IJTMHBI OKPYKHOCTH U
WIOMIAM Kpyra, oObeMa MpsIMOYTOJBHOTO Mapalljielienumne/a; yMEHHe
MPUMEHSTh MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIeH

12

YMenue  uzobpaxarb  IUIOCKME  (QUTYpRl M HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CMMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHITHSAMHU: MPSMOYTOJibHAasi CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JaHHBIX M PEIICHHs 3a/ay, B
TOM YHUCJIE U3 IPYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSIMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBbl,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Mearnana, HanooJbIIee 1 HaNMEHbIIIee
3HaueHus,  pa3Max  YUCJIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTbh,
MHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, MPEACTABICHHYIO B
TabIMIax M Ha JuarpaMMax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOIECCOB U SIBICHUN; yYMEHHE pAClO3HABaTh H3MEHYHBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIEPUMEHT),  JJEMEHTapHOE  COObITHE  (RJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIIBITa, CIlydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE
HaXOIUThb  BEPOATHOCTM  CIy4yallHBIX  COOBITMHL B oOmbITaX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCIOJb30BaHMEM IpaBHIIaA
YMHOXKEHUS; YMEHHME OLCHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SBJICHUHM, NTOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUI B OKpYXarolleM MHPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBIH METO AJISl PELICHUs 3a]lauH,
IIPUBOAUTH INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBIICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3sBUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH MPUMEPBI MaTEMaTHYECKHX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Konx

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nenbie ynucna. [IpusHaku 1eIMMOCTH LETBIX YUCEI
12 OOBIKHOBEHHBIE M JECSATUYHBIC JPOOU, TMPOLEHTHI, OECKOHEYHBIC MEPHOAUYECKHE
Ipobu
1.3 PanmonanbHele uncia. ApupmMeTuyeckue onepanuy ¢ paliMoHaJIbHbIMU YHCIIAMU
1.4 JeiicTBuTenpHbIe Yncia. ApupMETHIECKHE OTIEPAINHU C ICHCTBUTEIBHBIMUA YHCIAMU
15 Hpn6nH>KéHVHLIe BBIYUCIICHUS, TPAaBUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYHCIICHUM
2 Anrebpanyeckue BbIpaXXKeHUS
2.1 bykBeHHbIE BbIpa)KEHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
27 Crenensb ¢ nenbiM nokazaresneMm. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTteneM. CBOMCTBa
' CTETeHH
23 MHorousneHsl
2.4 Aunrebpanueckas 1poOb
)5 Apudmernuecknuii KOpeHb HaATypajbHOH crereHu. [leiicTBus ¢ apudmeTndaeckumu
' KOPHSIMH HaTypajJbHOU CTEIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Llenble 1 poOHO-paloHaNbHbIE YpaBHEHHUS. CUCTEMBbI M COBOKYITHOCTH YpaBHEHUI
319 Llenbie u  npoOHO-palMoHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABCHCTB
3.3 Penrenue TeKCTOBBIX 3ama4
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEI0BATEILHOCTEH
4.2 Apudmernueckast 1 reoMmerpuueckas nporpeccuu. opmyiia cI0KHBIX IPOLIEHTOB
5 OyHKIMHU
®yHkuMs, cnocoosl 3aganust Gynkuuu. 'papuk ¢pynkuu. O6nacte onpeaencHus u
51 MHO’KeCTBO 3HaueHu QyHkuuu. Hynmu @ynkumu. [IpoMexyTku 3HaKONOCTOSHCTBA.
o [TpomMexyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHMMYMbl (QYHKIHU.
HauOonpiiee n HanmeHblee 3HaueHUE GYHKIUN HA IPOMEKYTKE
6 KoopauHats! Ha IpsIMO U IITIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl u UX cBOicTBa
7.2 TpeyronpHUK




7.3

MHOroyrojapHUKH

7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEITMYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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