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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kKak OJIMH W3 OCHOBHBIX pAa3/eiioOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIIUNA CBOEH 1ENbI0 00ECEeUnTh M3YyYEeHUE CBOMCTB M Pa3MepoB (QUryp, HX
OTHOUIEHMHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCsl Ha JIOTHYECKYIO,
JOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHs T€OMETPUM Ha YPOBHE OCHOBHOIO
o01iero 00pa3oBaHus 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMICS YYUTCS MPOBOIUTH
JI0KA3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXKJIeHHs «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPHU3HAKOB,
dbopmyimpoBath oOpaTHble yTBepKIaeHus. (Ocoboe 3HauCHHME JOKaszaTelbHas
JIMHUSL UMEET JJI YTITyOJIEHHOTO N3YUYEHUSI MATEMATUKH.

[{enbro M3yyeHus TEOMETPUU SIBIISIETCSA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUECKUX 3a/a4, BCTPEUAIOIIHUXCS
B peanpHOM ku3HM. OOywaromuiics JODKEH  HAy4HUTbCS — ONPENENATh
re€OMETPUUYECKYI0 (UTYypy, OIUCHIBaTh CIOBAMHM YEpPTEX WIM PUCYHOK, HAUTH
oAb  3€MEJbHOIO  y4acTKa, pPAaCCUMUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJOKOHHOTO Ka0enss wiu TpeOyemble pa3Mepbl rapaxka sl aBTOMOOMJIS.
DTOMYy COOTBETCTBYET BTOPAsi, BHIYUCIMUTENIbHAS JIMHUSA B MU3yYEHUHU TE€OMETPUHU.
[Ipu pemenuu 3amad MPaKTUYECKOTO XapakTepa OoOydalOUIUMMHCS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETIM  PEAIbHBIX IKU3HEHHBIX CHUTyalldi, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATDH aJIEKBATHOCTD MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YriayOJEHHOrO U3y4eHUs TE€OMETPUU COCTOUT
B TOM, 4TO OOy4YaroIIHecs: HE IPOCTO 3HAKOMSATCS C ONPEACIIEHHBIMU TOHATUSAMH, a
YBEPEHHO OBiajeBal0T UMH. CyIIECTBYIOIIME TEMbl NPOrpaMMbl 0a30BOro Kypca
reOMETPUU U3ydaroTcs Ha OoJiee TITyOOKOM ypOBHE, a 00ydaroumecs: mpuoOpeTaroT
YMEHUS, MOMOTAIOIIME UM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MPEIMETax, MPekae Bcero pu3nke u nHpHopMaTHKe,
a TaK)Ke€ IO0JIb30BAaThCA IOJIYYEHHBIMU 3HAHMSMU IPU PEIIEHUU MPAKTHUYECKHX
3azay.

CornacHo ydeOHOMY TIuIaHy B 7-9 Kiaccax wu3yyaercs yriyOJIEHHBIN
yueOHbIl Kypc «I'eoMeTpus», KOTOPbIN BKIIOYAET CIETYIOIINE OCHOBHbBIE Pa3/Ieibl
conepxkanus: «Hawama  reomerpum», «TpeyronpHukm», «OKpYKHOCTBY,
«Yetpipéxyronbaukny, «[logoduey, «nemMeHTsl TpuronomeTpumny», «lnomaamy», a
Takke «MeTon koopauHatTy, «BexTopby, «IIpeoOpazoBanus MI0CKOCTH.

Ha uzyuenue yuebHoro kypca «I'eomerpus» orBoautcst 204 yaca: B 7 kiacce
— 68 gaca (2 yaca B Hezelno), B 8 kinacce — 68 yaca (2 yaca B Helen0), B 9 kiacce
— 68 yaca (2 Jaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

HayvaJya reomerpuu

Hctopuss BO3HUKHOBEHHsS WM pa3BUTHs reoMerpud. HadanmbHble NOHATHSA
reomerpuu. Touka, mpsmasi, oTrpe3ok, Jyd. [lonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACIICHUN.

B3anmHoe pacnonokeHue Touek Ha npsmoul. M3MepeHue IIMHBI OTpE3Ka,
pPacCTOSIHUE MEXKAY TOUYKAMMU.

[Tonymnockocte m  yros. Buael yrmos. H3MmepeHue BeIWYHH — YIJIOB.
Beprukanbnslie u cMexHbIe yribl. [lapannenbHbie U NEpIEHAUKYISAPHBIE NIPSAMBIE.
PaccrostHue ot Touku 10 npsiMout. buccekrpuca yria.

Jlomanas. Bunel nomanbix. lnuHa goMa”o. MHoroyroiasHuku. Ilepumerp
MHOTOYyroJIbHUKA. [IOHSITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpeACTaBIEHUS O paBeHCTBE (GUTYpP, HX PaACIHOJIOKEHUH,
CUMMETPUH.

[Ipocreiimume noctpoenus. MTHCTpYMEHTHI 111 U3MEPEHUN U TOCTPOCHUN.

TpeyrojbHuKH

Buapl TpeyrosbHUKOB: OCTPOYTOJIBHBIE, NPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Meauana, OucceKTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBencTtBo TpeyrosbHUKOB. llepBblii M BTOpPOW TIPU3HAKA PABEHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. IlpusHak
PaBHOOEIPEHHOTO TPEYroJbHUKA. TpeTuil NpU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHaMHM W yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyrojabHuKa. HepaBeHCTBO O JIMHE JTOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHbIE CBOMCTBA OCEBOM CHMMETPHUHU.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MUPE.

IMapajnenbHbie npsimbie. CyMMa yIJI0B MHOTOYIOJIbHUKA

[TapannenbHOCTh IPAMBIX, HCTOPUYECKUE CBENECHUA O mocryiare EBknuaa u
0o ponmu JlobGaueBCKOro B OTKPBITUM HEEBKIMIOBOM reomerpuu. CBOMCTBA U
NPU3HAKKA NapajuleIbHbIX NpsAMbIX. CymMMa yIyiOB TpeyroibHUKa. BHENIHUE yruibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYI'OJIBHMKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyronbHbIe TPEYroJbHUKH

[Ipr3Haku paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJbHUKOB. llepnenaukymnsp u
HakJIOHHAs. CBOMCTBO MEAUAHBI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsMoyronbHbId TPEYroJIbHUK C YIiioM B 30°.

OKpY:KHOCTH



[ToHATHS OKPYKHOCTH M Kpyra. DJIIEMEHThl OKPYKHOCTH W Kpyra: UEHTP,
panuyc, AMaMeTp, XopJa, UX CBOWCTBA. B3anMHOE pacmoyioxkeHne OKPYKHOCTU H
npsimoil. KacarenpHass U cekymias K OKpyXHOCTU. OKpPY>KHOCTb, BIIMUCAaHHAas B
yroil. [Ipocreiimme nocTpoeHus ¢ MOMOIIBIO UPKYJIIA U JIMHEWKHU.

I'eomeTpuyeckune mecta To4eK

[TouaTtue o reoMeTpuueckoM Mecte To4yek. [Ipumepsl reoMeTpuYecKuX MECT
TOYEK Ha IIOCKOCTU. buccekTpuca yria u cepeIMHHbIN NEePHIeHAUKYIISIP K OTPE3KY
KAK TE€OMETPUYECKHE MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIOJIbHHKA, €&
HeHTp. Meroa reoMeTpruYecKiX MECT TOUEK MPU PEIIEHUH T€OMETPHUUECKHUX 3a/1a4.

ITocTpoeHnusi ¢ MOMOIUBIO HMPKYJIS U JUHEHKH

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

8 KNIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mnpu3HaKd U CBoOWcCTBa. [IpAMOyroiabHUK, pPoMoO,
KBaJIpaT, UX MpU3Haku M cBoiicTBa. Tpameuus. PaBHoOenpenHas Tparmeuus, €€
cBoiicTBa u npusHaku. [IpsmoyronsHas Tpaneuus. CpenHss JIUHUAS Tpaneuuu.

Cpennsiss nuHUS TpPEyrojibHUKA. MeToJl yIBOECHHSI MEAHAaHbl TPEYTOJIbHHUKA.
TeopeMa 0 nepeceyeHUn MeUaH TPEYrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPIUOHAIBHBIX OTpe3kax. Teopema
BapunboHa /151 IpOM3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

IHoxooue

[TogoOue TtpeyroapHukoB, kKodhdumument moxodus. I[lpusnaku mnomoOus
TPeyroJbHUKOB. [IprMeHeHue 1OmO0MS TPH PEIICHUH TECOMETPUUYECKUX U
NPAKTUYECKUX 3a]1a4.

IL1omaan

[Tonsitue o mmomanu. CBoWCTBA TUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreitme ¢popMyabl AJs IIIOIIAAA TPEYTOJIbHUKA, apaieiorpaMMa, poMmoa u
Tpanenuu. [Lnomanu nogoOHeIX puryp. OTHOIIEHHE IIOIIAIeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permenun
MPaKTUYECKUX 3a/1a4.

JJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAQHI€HC M KOTAHT€HC OCTPOro yrIja MpsSMOYIOJbHOTO
TpeyrojiibHUKa. Tpuronomerpuueckue QyHkuuum yrinoB B 30°, 45° u  60°
[IponopuuoHalIbHBIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTroJIbHUKH, CBSI3aHHbIE ¢ OKPYKHOCTBHIO



BrincanHble M LEHTpadbHBIE YIJIbI, YIOJI MEXKJY KacaTeIbHOW U XOPHOM.
VYrael Mexay XopJaMH U CEKyIIMMH. BHHcaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa W YEThIPEXYroJbHUKH. CBOWCTBA YW MNPU3HAKU BIIMUCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anMHOE pacnonoxxkeHue naByX OKpyxkHocten. Kacanwme
oKkpy»kHOcTei. O01IMe KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

9 KIIACC

Peuienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° mo 180° OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO. @opMynbl  TPUBEACHUS. Pemenue
TPEYyroJIbHUKOB. TeopeMa KOCMHYCOB M Teopema CHUHYCOB. PemeHwue
MPAKTHYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pewrenue 3a1a4 reomeTpu4eCKON ONTUKM.

Tpuronomerpuueckue dbopmynbl s IJIoOMaau  TPEYTOJbHUKA,
napaienorpamma, pomoOa, tpamneruu. ®opmyna ['epona. dopmyna rmiomanu
BBIITYKJIOI'O YETHIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopael U MOJO0OHBIE TPEYroJbHUKU B  OKpYXKHOCTU. Teopema o
MIPOU3BEJICHUN OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacarenbHOU. [IpuMeHeHue npu pemeHur reOMeTPUYECKUX
3anad. Teopemsl UeBbl 1 Menenas. [lonsitue o romoreTuu.

MeTtoa KOOpaAMHAT

VYpaBHeHUE NpAMOW Ha IJIOCKOCTH. YTI0BOW KOA((UIMEHT M CBOOOAHBIN
YJIEH, WX TEeOMETPpHUYECKHM CMbICI. [lapamienbHOCT W NEPNEHIUKYISIPHOCTD
PSIMBIX (depe3 yriioBoi KodhOUIMEHT).

YpaBHeHHEe OKpY»KHOCTH. HaxokneHue TmnepeceuyeHud OKpPYKHOCTEW U
NpsAMBIX B KoopauHaTax. GopMmyra pacCTOSAHUS OT TOYKW A0 npsiMou. [lmomanb
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHeHnue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexkTopsl

BekTopsl Ha mockoctu. CIIOKEHHME W BBIUMTAHHE BEKTOPOB — IIpaBuUia
TPEYTOJIBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CIIOKE€HHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHatax. [I[puMeHeHre BeKTOpoB B (PU3KKE, LIEHTP Macc.

[Tonsatue o OGasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpPOB Mo 0Oa3ucy.
CxansipHO€ TPOU3BEICHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI W BBIPAKCHUE B
JIEKapTOBBIX KOOpAWHATAX. JIUCTpUOYTUBHOCTH CKAJISAPHOTO IPOU3BEICHUS.
CkansipHoe Tmpou3BeA€HUE U MpoeuupoBaHue. IIprMeHeHHEe CKaJlsIpHOIO



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

JJInHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBunbHbIE MHOTOYroJIbHUKHM. [[nuHa okpyxHOcTH. ['pamycHas wu
paauaHHas Mepa yIya, BBIYMCICHHME JUIMH AYr OKpy:kHocTed. [lmomanes xpyra,
CeKTopa, cerMenTa. Mictopuueckue cBeieHUsI 00 U3MEPEHUH JITTUHBI OKPY>KHOCTU U
IJIOIIA/IA KPYyTa.

JIBMKeHM S JIOCKOCTH

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

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Ppe3yJIbTATBI  OCBOCHHUS IPOTPaMMbl [0 MAaTeMaTHUKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

NPOSIBIEHWEM MHTEpeca K TMPOLUIOMY M HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MAaTeMaTUKOB U POCCUMCKOM MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHbIX chepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUU €ro
npaB, MpPEICTaBICHHEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INyYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATUUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHHEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B pEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEUIHOW MpOoQecCHOHAIbHON
NEATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAaEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXICHUH, YMEHHIO BHJIETh
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEH HAYYHOIO MO3HAHMS:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBeYeCKOn
NEATENbHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTHU JJI1 Pa3BUTHUS LUBUIIN3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
MIO3HAHUS MUPA, OBJAJCHUEM HABBIKAMU MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arOMOyYHs:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHHUS B HMHTEpPECaX CBOETO
3l0pOBbsS, BEACHHS  37A0pOBOro  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPedIECKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOro K€ IpaBa JPYroro 4eIOBEKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTH COXPaHHOCTH OKpY>KaroIIell cpeapl, IJIAaHUPOBAHHUS MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAAM COLMAJBHOW M NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y IPYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBO€ Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble pPElIeHUs U ACUCTBUSA, (POPMYyIHUPOBATH M OICHUBATh PHUCKU U
HOCEeACTBUSL, (HOPMHUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBOoe€HHS IMPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01iero oopa3zoBanus y oOyyaroierocsi 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, XapaKTEPHU3YOLIUECS OBJIJICHUEM YHUBEpPCAIbHBIMU
MO3HABATEIbHBIMA  JCHCTBHUSMHU,  YHUBEPCAJbHBIMU  KOMMYHUKATHBHBIMU
JNEUCTBUSIMA U YHUBEPCAIBHBIMU PETYIISATUBHBIMU JAEHCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble 1ornueckue aAeiicTBU:

BBISIBISITh U XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUWA MEXAYy TMOHATHAMHU, (POPMYyIHPOBATH
onpeJeneHus] MOHATUM, yCTaHABIMBATh CYIIECTBEHHbBIN MpPU3HAK KiaccuuKanuu,
OCHOBaHMS 1J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOpPMYyIUpPOBaTb U  MpeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, JUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,



BBISIBIISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIOJCHUIX U YTBEPKICHUSX, Mpeljiararb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

pa30OupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN (MpsSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHX
(dbakTOB, BBICTpauMBaTh ApTryMEHTAIINIO, MPUBOJUTHL MPUMEPHl U KOHTPIPUMEDHI,
IPUMEHSITh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIlIEHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MOpodiieMy,
CaMOCTOATENIbHO YCTAaHABIMBAaTh HCKOMOE M JaHHOE, (OpPMUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHUE;

IPOBOJNUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa,
3aBUCUMOCTE 0O0BEKTOB MEXKITY COOOMH;

CaMOCTOSITENIbHO (DOpMYyIMpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
OpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OSKCIIEPUMEHTA, OLIEHUBAThH
JIOCTOBEPHOCTH TOJTYUYECHHBIX PE3YIbTaTOB, BBIBOJIOB U 000OIIECHHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECcCa, a TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJOCTATOYHOCTh M HM30BITOYHOCTH HMHGOpPMAINH, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMpATh, aHAJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
uH(OpMAIINIO Pa3IUYHBIX BUIOB U (HOPM MPECTABICHHUS;

BEIOWpaTh (opmy mpencrtaBieHuss WHOOPMAIMM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOU rpaduKkoi U MX KOMOUHAIIMSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMALIUU 10 KPUTEPHUSIM, MPEATOKEHHBIM WITU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPHUHUMATH U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C yYCIOBUSIMH U

HEeISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B



YCTHBIX W TMHUCHMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTHUPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B X0/€ 00OCYXXJIeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMOl TEMBI,
npoOeMBl, pemaeMol 3adadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIIeHHs, COIMOCTAaBJISATh CBOM CYXKIEHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
(dopMyIHMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

MIPEJICTABIIATh PE3yJIbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
IPEe3eHTAIlMU U 0OCOOEHHOCTEH ayIMTOPHUU;

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThl MpU pEIICHHH Y4YeOHBIX MaTEeMaTHYECKHUX 3ajad, NPUHUMATh IICIb
COBMECTHOM JeATEIBbHOCTH, IUTAHHUPOBATH OPTraHU3alMI0 COBMECTHOW paloTHI,
pacmpenensaTe BHUIbI padOT, JOTOBApPHBATHCSA, OOCYXIATh MPOIECC U PE3yJIbTAT
paboThI, 000011aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC), BBINIOJHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH WICHAMH KOMAaHIbI, OIICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOHUH pe3yabTaT 10
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBHS
Camoopranusanus:

BBISIBIISITh TMPOOJIEMBI ISl PENICHHS B JKM3HEHHBIX M yYEeOHBIX CHUTYaIUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJX0JaX MPUHATHUS pelieHU (MHIUBUTyaIbHOE,
IPYIIIOBOEC);

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH, QJITOPUTM pEIICHUs 3anadu (WIh ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATH BapPHUAHTHI
penieHuit ¢ yaéToMm HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pENICHHS] MAaTeMaTUIECKOM 3a7]a4ur, CAMOMOTHBAIIAN U PEIICKCHN;

MPENBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIIEHUU 3a/1auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIMNOOK, BBISBJICHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBUE pe3yJbTaTa NEATEIHHOCTH TMOCTABICHHOW IENH U
YCIIOBUSIM, OOBSCHSITh IPUYHHBI TOCTHKCHUS WU HETOCTHYKCHUS 11€TTH, HaXOIUTh
OmuOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;



BbIpaXaTb 3MOLUHU MpPU H3yUYEHUU MaTeMaTHYEeCKUX OOBEKTOB U (PAKTOB,

JaBaTh YMOLMOHAJIBHYIO OLEHKY PEIICHUS 3a1a4H.
HPEAMETHBIE PE3YJIBTATDBI
K koHIy 00yueHus B 7 kiaacce 00y4darOIIMiCs NOMYYUT CAEAYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Pacrio3HaBaTh UM3y4eHHbIE Te€OMETpUYECKUE (QUIYpBl, ONPEAENATh UX
B3aMMHOE pPacIoJIOKEHHE, H300pakaTb TIeOMETpUYecKHe (Urypbl, BBIMOIHATH
YEPTEKU MO YCIOBUIO 3ahaud. M3MepsATh JMHEHWHBIE W YIJIOBBIE BEIUYHUHBI.
Pemats 3a1aum Ha BBIYMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate NPUKUAKY W OLICHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH IIPEIMETOB B
peaJIbHOM KU3HHU, pa3MEpoOB MPUPOIHBIX OOBEKTOB. PasnuuaTh pa3mepsl 3TUX
00BEKTOB IO MOPAJIKY BEJIMYUHBI.

CTpouTh YyepTeXKN K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCAd NpPU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, MCIIOJIB30BAThH
IpU3HAKU ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3a/1au.

IIpoBOANTE JIOTMYECKHE PACCYKICHUS C HCIIONb30BAHUEM I'€OMETPHUYECKHUX
TEOPEM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWMCTBOM  MEIWaHbl, MPOBEAEHHOM K  TUIOTEHY3€  IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUN T'€OMETPUYECKUX 3aa4.

Onpenensars napamieabHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3zyer
¢ HUMH cekymasd. OnpenensaTe napauieIbHOCTh MPSMBIX C MOMOLIBIO PABEHCTBA
PACCTOSHMUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSIMOM.

Pemrars 3amaun Ha KileTdaroi Oymare.

IIpoBOANTH BBIUKCIEHUS M HAXOAUTh YHUCIOBbIE UM OYKBEHHBIE 3HAUCHMSI
yIJIOB B TEOMETPUYECKMX 3aJadyax C HCIIOJb30BAHUEM CYMMBI YTJIOB
TPEYroJIbHUKOB W MHOI'OYTOJbHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX MpHU
IIEPECEYEHNN JBYX IAPAJUICIBHBIX MPSAMBIX CeKylled. Pemare npakThueckue
3a/1a4M Ha HAXOXKIECHUE YIJIOB.

Brnaners monsituem reomerpudeckoro mecra touek (I'MT). Omnpenensars
OHMCCEeKTPUCY yIJla U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK Fr€OMETPUUECKUE
MecTa Touek. [lonbp3oBaTecs nouaTHueM reomerpuieckoro Mecra touek (I'MT) npu
JIOKa3aTEIbCTBE NT€OMETPUYECKUX YTBEP/KICHUMN U IIPU PELLICHUH 3a/1a4.

@opMyJIHpOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl U Juamerpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. Y METh JOKAa3bIBaTh U MPUMEHSTH
9TU CBOWCTBA TP PEIICHUU 3a/1a4.

Brnanerp moHATHMEM OINKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaXoAUTh €€ LEeHTp. JloKa3bIBaTh U UCIIOJIb30BATh (PAKTHI O TOM, UTO OUCCEKTPUCHI



YTJIOB TPEYrOJIbHUKA NEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEpPEAVHHBIC
NEPIEHINKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOUKE.

Bnaners nonsTHeM KacaTeabHOU K OKPYKHOCTH, IOJIb30BaTHCSI TEOPEMOU O
NEPHEHAUKYJIIPHOCTH KacaTeIbHOW M pajuyca, MPOBEAEHHOTO K TOYKE KaCaHUS.
JloKka3pIBaTh paBEHCTBO OTPE3KOB KAacCATEJIbHBIX K OKPY’KHOCTH, IPOBEIEHHBIX U3
OJIHOU TOYKH, U IPUMEHSATH 3TO B PEUICHUN F€OMETPUUYECKHX 3a]au.

Jloka3piBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKHUE HEPABEHCTBA,
NOHUMATh UX MPAKTUYECKUI CMBIC]I.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOEHUS C MOMOMIBIO HUPKYJIS U
JIMHENKHU.

K xonnmy oOyuenuss B 8 KJjacce o0Oyyaromuics TMOJYYUT CHEAYIOIINE
IpEeIMETHbBIE PE3YyJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
II0JI30BAThCS MX CBOMCTBAMM IIPU PELIEHUH T'€OMETPUYECKUX 3anad. PazinuaTth
IOpU3HAKU U CBOMCTBA MapajjienorpaMmma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX ¥ YBEPEHHO NPUMEHATH MPH PEIICHUH F'€OMETPUYECKUX 3aa4.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANaH TPEYroJbHUKA (LIEHTpa
Macc) B PEIICHUH 3a/1a4.

Biianete noHsATHEM CpelHEN JIMHUW TPEYTOJIbHUKA M Tpamneluu, TPUMEHSIThH
X CBOWICTBAa NpHU pELICHHWH TE€OMETPUYECKUX 3adad. Mcrmonap30BaTh TEOpEMY
dasieca u TeopeMy 0 NPONOPLUUOHATBHBIX OTPE3KaxX, IPUMEHSATh UX JUISl PEIICHUS
IPAKTUYECKUX 3a]1a4.

Pacnio3naBaTh IEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOJIB30BaTh UX
CBOWCTBA MPU PELICHNUHN 3a]1a4.

Brnanerp moHsATHSIMU TMOJ00MS TPEYTrOJBHUKOB, KO3 dUIIMEHTa MOI00us,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTrONIbHUKOB. IMETh MpeicTaBieHre O
npeoOpa3zoBaHuu MoAoOUs U O MOAOOHBIX (purypax. Ilonb3oBaTeCs MpU3HAKAMU
0/100Ms1 TPEYTrOJIbHUKOB NPHU PEIICHUH T'€OMETPUYECKUX 3aaad. /lokas3wiBaTh U
IPUMEHATH OTHOIIECHHSI IPOIIOPLIMOHAIIBHOCTH B IPSIMOYTOJIBHBIX TPEYTrOJbHUKAX.
[IpumensTh mogoOue B MPaKTUYECKUX 3aadax.

BeiBomuTe ¥ UCHONB30BATH MpoCTediue QOpMyJbl I  IUIOHIAAU
TPEyroJbHHKA, MapaieorpaMMa, pomOa u Tpanenuu. Beraucnare (pa3nuyHbiMu
crnocobaMu) IUIOWAAb TPEYroJbHUKAa M IUIOMIAJM MHOTOYTOJBHBIX (uUryp
(MOJB3ysACh, TNIe HEOOXOAUMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE ILIOIIAJEH
N0J00HBIX (PUTYp M MPUMEHATh NpU pelieHuu 3aaad. [IpuMeHsaTh moslydeHHbIe
YMEHUS B MPAKTUYECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoit Iludaropa mia pemieHuss TE€OMETPUUECKUX H
npakTUYecKux 3axad. CTpPOUTh MaTEMaTHYECKYI0 MOJEIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSATENIbHO JeNaTh YEPTEXK U HAXOUTh COOTBETCTBYIOLINE JTUHBI.



Brnaners mnoHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIja, YyIVIa MEXKIY
KAcaTeJIbHOM U XOPAOW, ONMCAHHOW U BIIMCAHHON OKPY)KHOCTHU TPEYIOJIbHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IPU PELLICHUU 3a/1a4.

[IprMeHATh MOMy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZEJH VISl 33144 PEAIbHOU KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpUMEHEHUEM NoJ00Us W TPUTOHOMETpUU (TOJB3YACh, TJE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoH1y o0yuenus B 9 kyiacce o0y4aromuiics MOIYUUT CIEAYIONIUE MPEIMETHBIC
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUHU OCTPHIX YIJIOB, YMETh HAXOAUTh C UX
IIOMOILBIO PA3JINYHBIE D3JEMEHTHl MPSAMOYTOJIBHOIO TPEYIrOJbHUKA («pELIECHHE
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBbIO KAJIbKYJIATOPA) JTHHBI
Y YIJIbI JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb30BaTbesa popmynamMu NpUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKZECTBOM JUIA HAxXOXKICHUSA COOTHOUICHUH MEXIy TPUIOHOMETPUYECKUMHU
BEJIMYNHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, MPUMEHATH UX IS
HAXOXJEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY),
IIPU PEUICHUH TIEeOMETPUYECKUX 3anad. [IpuMeHsATh IOaydeHHBIE 3HAHUA IIpU
pELIEHNH NPAKTUYECKUX 3aa4.

[IprMeHATh TPUTOHOMETPHIO B 3a/1a4aX HA HAXOXKJICHHUE TUIOIIA/IN, BIBOJIUTH
U BIIaJIETh TPUTOHOMETPUYECKUMHU (PopMynamMHu JUIsl IUIOLIAAU TPEYroJIbHUKA,
napajienorpaMmma, poM0a, Tparneluu, BEBIBOAUTh U TPUMEHATh (popmyity ['epona n
(dopMyiTy JUIs TTOIIAAH BBITYKJIOTO YETHIPEXYTOIbHUKA.

HNmMerp mpencraBieHHME O TIOMOTETHUH, IIPUMEHATH B IIPAKTHYECKUX
CUTyalUsX.

Hcnonp3oBate TeopeMbl UeBbl 1 MeHenast npyu pelIeHny 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIIMCAHHBIX YIJaxX, yINIAX MEXIY XOpAaMHu
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH IIPU PEIIEHUN T€OMETPUIECKUX
3ama4. Jloka3blBaTh U IPUMEHATh TEOPEMBI O MPOU3BEIECHUU OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

BrageTre moHsATHEM KOOpAMHAT HAa IJIOCKOCTH, padOTaTh C ypaBHEHUEM
OpsMOM Ha IUIOCKOCTH. Brajgeth MNOHATHAMH yrioBoro Kkoddp¢uuueHta u
CBOOOJIHOTO YJI€HA, MOHMMATh MX TE€OMETPUYECKHM CMBICI U CBS3b YIJIOBOIO
kordduiieHTa ¢ BO3pacTaHHMEM M YObIBAHMEM JIMHEHHOM QYHKUIUU. YMeTh
pemars METOAOM KOOPAMHAT 3aJa4yd, CBS3aHHBIE C MAPAUICIBbHOCTBIO H
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, NEPECEUYECHUEM IIPSAMBIX, HAXOKICHUEM TOYEK
IIEPECEUYCHUS.



BelBOguTE M BIaAETh YpPaBHEHUEM OKpYKHOCTU. Mcmons3oBaTb METOX
KOOpPAMHAT JUIsl HaXOXKJIEHUS IEPECEUEHU OKPYKHOCTEH W MpsMbIX. Brianers
dopMynamMu paccTOSHMUSI OT TOYKM JO MPSAMOM, IUIOWIAAM MapajuiesiorpaMMa B
KOOpJIMHATaX, MUMETh MOHATHE 00 OpPUEHTHUPOBAHHOW Iulomiaau. Ilonb3oBaThcs
METOJIOM  KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PELIEHUU
TF€OMETPUUECKUX M TMpaKTU4YeCKUX 3ajnad. [IpuMeHsTh MeTon KOOpAMHAT B
PAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a]1adax.

Brnagere moHsiTUEM BEKTOpa. YMETh CKJIaAbIBATh M BBIYUTATH BEKTOPHI,
YMHOKaTh Ha YHUCJO, BJIAJETh IpPaBUJIAMH TPEYTrOJbHUKA M MapajuiesorpaMma.
Biiagets npakTUYECKMMHM HHTEPIPETALMSAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpAMHATaMU BEKTOpa. Brnaaers ciloXkeHMEM M BBIUMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpPA Ha YUCJIO B KOOPJIUHATAX.

Nmets npencrasnenue o 06a3uce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI IO
O0asucy. PackimagpiBaTh BEKTOpPHl CHJI € TIOMOIIbIO IPOCLUPOBAHUA U
TPUTOHOMETPUUYECKUX COOTHOWIEHUH. IIpumeHsATs 1oilydeHHbIE 3HAHUSA B
OpOCTENIINX PU3NUECKUX 3aadax.

Bragete NOHSATHEM CKaJspHOTO TMPOMU3BENECHHSI BEKTOPOB, MOHUMATh €ro
F€OMETPUYECKU CMBICI W YBEPEHHO IIOJIb30BaThCA €ro BBIPAKEHUEM B
JIeKapTOBbIX KOOpAMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKAISPHOTO MPOU3BEACHUS
U €ro CBsI3b C IpoeuupoBaHueM. [IpuMeHsATh cKansipHOE MPOU3BEIEHUE BEKTOPOB
JUISl HAXOXKJEHUSl IJIMH U YIioB. PemaTh reomMeTpuyeckue 3ajladyd ¢ MOMOUIBIO
CKaJISIpHOro mpousBeaeHus. Vcnonb30BaTh CKalIspHOE MPOU3BEIECHUE BEKTOPOB B
anredpandeckux u GU3NYECKUX 3a1a4ax.

BiianeTs NOHATHSAMU NPAaBUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH M PAaJIMAaHHOW MEPHI yIila, BEIUUCIATH IJIOLIaAb Kpyra U
ero yacted. [lonumare cmbicn uucna m. [IpuMeHATH MOJydeHHBbIE YMEHHs IMPHU
pElIeHNN NPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHE CBEACHHUS 00 H3MEPEHHH
JUIMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

HNmetp mpencraBieHHe O MpeoOpa3OBaHUU IJIOCKOCTH, O JIBHIKEHUSX.
Haxomute ocu, LEHTpbl CUMMETpuUH (Uryp, UEHTpbl IOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHIKX mnpeoOpazoBanuil. [IpUMeHATh NBHXKEHHS TUIOCKOCTH
IPU pEUIEHUU T€OMETPUUECKUX 3a]a4.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIEH JJIS 3a]1a4 peajbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C NpUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKUMHA (MONb3YSCh, Tl
HEO0O0XO0IUMO, KATBKYJISITOPOM).



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
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[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
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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
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos
DJIeKTPOHHBbIE HH(PPOBHIE
Ne n/m Tema ypoka Kourpoasnsie | IlpakTnyeckue P uugbp
Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
! HcTopust BOSHUKHOBEHUS U pa3BUTHS | bubmuoreka [IOK
reOMETPUHU https://m.edsoo.ru/925af86b
) Hauanbnsie nonstus reomerpun. Touka, | bu6muoreka [IOK
npsMasi, OTPE30K, JIy4 https://m.edsoo.ru/20bael2a
[TonsiTue 06 akcuome, Teopeme,
3 JI0Ka3aTeNbCTBE, ONPEICIIEHNH, CBOWCTBE 1 Bubnrotexa LHOK
- OTip ’ ’ https://m.edsoo.ru/3d223477
MpHU3HAKe
B3anMHoe pacrnonokeHre To4eK Ha
4 npsMoii. MI3mepeHue JIMHbI OTpe3Ka 1 buomorexa LIOK
p ’ p p ’ https://m.eds00.ru/9¢500788
paccTosiHue MEXy TOUKaMH
B3anMHoe pacnoniokeHue ToYeK Ha
5 npsmoii. MI3mMepeHue JUIMHbl 0OTpe3Ka 1 bubmmorexa LHOK
p ’ P p ’ https://m.edsoo.ru/7f06e8ce
paccTosiTHuEe MEXAY TOUKaMHU
6 [TonymuiockocTs U yroii. Bussl yrios. | bu6mmoreka [IOK
N3MepeHne BeIMYUH yTIIOB https://m.edsoo.ru/21ce4ff2
. [TonynnockocTs u yrois. Bunsl yrios. 1 bu6mmoreka [JOK
N3MepeHne BeTUYUH yTIIOB https://m.edsoo.ru/ce214e34
BepTukanbHble U CMEKHBIE YTJIbL.
but6mmoreka [JOK
8 [TapannenpHble U NEPHICHUKYISIPHBIE 1

IIpsIMBIE

https://m.edsoo.ru/5¢2c0dff
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BepTI/IKaHBHHC U CMCIKHBIC YTJIBI.

bubnuoreka [JOK

reoMeTpruecKue (GUrypsl 1 UX CBOMCTBA.

W3mepenune reomeTpudeckux guryp"

9
HapasiebHbie 1 MEPNICHANKYIAPHbIC https://m.edsoo.ru/84ee61de
psiMbIe
BepTukanpHbie 1 CMEKHBIC YTIIBL.
10 - p Y I bubmuorexa [JOK
KYJIs
APAILTCIILHBIC H TEPTICHIHIY TP https://m.edsoo.ru/d04bb9c5
MpsIMbIE
11 5 bubnuorexa [{OK
HWCCEKTPHUCA yria https://m.edsoo.ru/557998af
1 5 ca vima bu6mmoreka [JOK
ueeeKTpaca yri https://m.edsoo.ru/5¢a89182
13 Jlomanas. Buael nomassix. /[nvna bubnuorexa [JOK
JIOMaHOM https://m.edsoo.ru/91fe52bc
Mmnoroyronsauku. [lepumer
14 Y ca Tl P . (I: S bubnuorexa [JOK
. BBIITYKJTb
MHOTOYTOJIbHITKA. ZIOHATH Y https://m.edsoo.ru/5cc7a352
Y HEBBIMTYKJIBIX MHOTOYTOJbHUKAX
Mmuoroyroasauku. [lepumer
15 yo a. Ilo : e (f) BBITYKJIBIX bubmorexa LIOK
MHOTOYTOILHHKA. LIOHATH y https://m.edsoo.ru/6cac74dc
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
MmuoroyroasHuku. [lepumer
16 Y o P . cl)) S bubmuorexa [{OK
. [lonsTre o BEIT
MHOTOYTOJIbHIKA y https://m.edsoo.ru/3e269ed8
Y HEBBITTYKJIBIX MHOTOYTOJIBHUKAX
17 HNHCcTpyMeHTHI 1151 UI3BMEpPEHUN 1 bubnuotexa [JOK
MMOCTPOCHUN https://m.edsoo.ru/26b0a806
KonrponbHas padora no reme "Hauana
18 reomerpud. [Ipocreitmne bubnuoreka LIOK

https://m.edsoo.ru/aalb7981
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https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981

Menuana, GrCCeKTpHCa U BBICOTA

bubnunoreka [JOK

19
TpeyrojabHUKa https://m.edsoo.ru/9ae97099
20 Menuana, 6GuccekTpuca v BHICOTa bu6mmoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/de3e45d1
1 p but6mmoreka [JOK
ABCHCTBO TPEYTOTLHIKOB https://m.edsoo.ru/8e04a02f
2 IIepBbIil 1 BTOPOM IIPU3HAKKU PABEHCTBA bubnuorexa IIOK
TPEYrOJILHUKOB https://m.edsoo.ru/a56c5a%b
23 [IepBb1il 1 BTOpOM IPU3HAKKU PABEHCTBA bu6mmoreka [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/ffe06285
4 IlepBblii 1 BTOpPOI IPU3HAKK PABEHCTBA bubmuoreka [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/79753cdf
o5 PaBHOGE1peHHBIE TPEYTOJBHUKHU U UX bu6nuorexa IIOK
CBOICTBa https://m.edsoo.ru/7e10fb44
06 PaBHOOEIpeHHBIE TPEYTOJIBHUKH U UX bubnuoreka LIOK
CBOICTBA https://m.edsoo.ru/1¢2¢c982
7 ITpu3Hak paBHOOEAPEHHOTO bubnuoreka [IOK
TPEYrOJbHUKA https://m.edsoo.ru/bf564ab7
08 TpeTuii npu3HaKk paBEeHCTBA bu6muoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/b4229637
29 Tpetuit npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOM CUMMETPHUEH.
20 0 P . o P ATOIIEM bubnmnoreka [JOK
UMMETPUHU B OK
pUMEDEI ¢ P py: 1 https://m.edsoo.ru/83d5ffea
MHUpe
@urypsl ¢ 0CEBOM CUMMETPHUEH.
P P but6mmoreka [JOK
31 IIpuMepsl CHMMETPUHU B OKPYKAOLIEM

MUpE

https://m.edsoo.ru/a48ct0cd
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https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea
https://m.edsoo.ru/a48cf0cd

KonTponbhas pabota no teme

bubnunoreka [JOK

32
"TpeyrosbHukn" https://m.edsoo.ru/6f0a9a78
bubnunorexa [IOK
33 [TapannensHOC
DALICHLHOCTE TIPAMBIX https://m.edsoo.ru/a081482d
24 CBoiicTBa ¥ MpU3HAKU MapaIETbHBIX bubnmoreka [JOK
PSMBIX https://m.edsoo.ru/75899b52
35 CBolicTBa M NIPU3HAKU NAapaJIJIEIbHBIX bubnuorexa IIOK
HPSMBIX https://m.edsoo.ru/e0fde699
36 CBoiicTBa ¥ IPU3HAKHU MTapaJLIEIbHBIX bu6mmoreka [JOK
MPSAMBIX https://m.edsoo.ru/070fd7db
37 CBoiicTBa ¥ MPU3HAKU MAPAIETbHBIX bubnmnoreka [JOK
MPSMBIX https://m.edsoo.ru/5¢90¢339
38 CymMma yTii0B TpeyrojibHUKa bubmorexa [OK
y y pey https://m.edsoo.ru/7af6d9e6
39 BHeniaue yribel TpeyroiabHUKa bubmmorexa [IOK
y Tpey https://m.edsoo.ru/bc409f4f
40 Buemmaue yriel TpeyrojibHIKA bubmorexa HOK
Y pey https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHHX YTJIOB
41 MI}-]IOFO roggflznxa u CyMMa BHEIIHUX bubmorexa [IOK
Y Y https://m.edsoo.ru/e638a510
YIJIOB BBIITYKJIOI'O MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB
42 MI};oro I‘O.;/B}FI)I/IKa U CyMMa BHEIIIHUX bubmorexa TIOK
y y https://m.edsoo.ru/b75edele
YIJIOB BBIMTYKJIOTO MHOTOYTOJIbHHKA
KonTponbnas pabota no teme
43 "ITapannensHocTh. CyMMa yIjioB bubmorexa [OK
P " y y https://m.eds00.ru/40947485
MHOT'OYTOJIbHUKA
44 [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX bu6muoreka [JOK
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TPEYroJIbHUKOB

https://m.edsoo.ru/0el1544dc

bubnunoreka [IOK

45 [leprieHAMKY ISP U HAKJIOHHAS
PHEHAMKY AP hitps://m.eds00.n/957310000000000
CBOICTBO M€JIMaHbI IPSIMOYTOJILHOTO
46 TpEyroJIbHUKa, MPOBEAEHHON K bubmorexa [TOK
pey » IPOBCAL https://m.edsoo.ru/83fabf79
TUTIOTEHY3€
47 IIpsAMOYTONBHBIN TPEYTONIBHUK C YTIIOM B bubnuorexa IIOK
30 rpaxycoB https://m.edsoo.ru/aec6d443
48 CooTHOIIEHUsI MEXKy CTOPOHAMHU U bu6mmoreka [JOK
YIJIaMU TPEYTOJIbHUKA https://m.edsoo.ru/5ea388d0
49 HepaBeHCTBO TpeyroiabHHKa. bubmuoreka [IOK
HepaBeHcTBO 0 qyimHe 1oMaHOM https://m.edso0o.ru/50fa9985
HepaBeHcTBO MeX 1y NEPIIEHIUKYIISIPOM
50 u HI;.KHOHHOﬁ PaCCT);ﬂHie OT TOZIKI/Ip 0 Bubmmorexa [IOK
N ' A https://m.edsoo.ru/7284cbde
psMOit
KoHnTtponbHas paboTa mo TeMam
51 "IIpsitMmOyTOIBHBIE TPEYTOILHUKN" Bubnmorexa [JOK
. pAMOY Pey Wy https://m.eds00.ru/85f00be3
I'eomeTprueckrie HepaBeHCTBA
5 OKpy>XHOCTb, XOPJIbI U TUAMETPHI, UX bubnmoreka [JOK
CBOIICTBa https://m.eds00.ru/02406d49
B3anMHoe pacrnosioxkeHre OKpYKHOCTH U
53 npsamoii. KacarenbHas u cexymas K Bubmmorexa [IOK
P ' T https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anMHOe pacnonoxeHre OKpYKHOCTH U
54 npsimoil. KacarenpHas u cexymias K Bubmmorexa [IOK
P ’ ym https://m.edsoo0.ru/a52£2800
OKPY>KHOCTHU
bu6 OK
55 OKpY’KHOCTb, BIIUCAHHAS B YIOJI nonmoTexa I

https://m.edsoo.ru/f019e49b
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IloHsATHE O rEOMETPUYECKOM MECTE

bubmoreka [JOK

56 Touek. [Ipumepbl reoMeTpuuecKuX MECT
PHMED P https://m.edsoo.ru/621adf85
TOYEK Ha IVIOCKOCTH
57 OrnucanHas OKpY>KHOCTb TPEYTOJIbHUKA, bubnmoreka [JOK
e€ LeHTp https://m.edso0o.ru/c96254¢9
58 Meroxa reoMeTpuueCcKUX MECT TOYEK IIPU bu6nuorexa IIOK
peLIEHNH T€OMETPUIECKUX 3a1a4 https://m.edsoo.ru/5894¢e7a4
50 MeToa reoMeTprUIeCKUX MECT TOUYCK TTPH bu6mmoreka [JOK
pEIICHUH TEOMETPHUUECKHUX 33124 https://m.edsoo.ru/05853a22
40 Meroa reoMeTpruuecKUX MECT TOUEK MTPHU bubnmnoreka [JOK
pELICHNH T€OMETPUUECKHUX 3a/1a4 https://m.eds00.1ru/6903dff0
O60ocHOBaHMS MPOCTEUIITNX TOCTPOCHUI,
61 ATallbl 3a1a41 Ha IOCTPOCHUS, PELLIEHUE bu6muoreka [JOK
3aJa4 Ha IOCTPOCHUE LIUPKYIEM U https://m.edsoo.ru/f3bfbf74
JIMHEVKOU
KonTponbhas pabota no teme
61 "Okpy>xHOCTb. ['eOMeTpHrueckue mecta bu6nuorexa IIOK
To4eK. ITocTpoeHus ¢ MOMOILBIO IUPKYJIS https://m.edsoo.ru/791dafc6
U TUHeKu"
[ToBTrOopenue u o6o6menue. Pemenue
62 3a1a4, UITICTPUPYIOIIHUX CBSI3U MEXK], buomiorexa LIOK
’ papy Y https://m.edsoo.ru/38a31139
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
63 3aJ1a4, WTIOCTPUPYIOLINX CBA3H MEXK]] BrGmmorera LIOK
’ PHPY Y https://m.edsoo.ru/7382bcc4
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue n o606menue. Pemenue
bubnunorexa LIOK
64 3a1a4, WIITIOCTPUPYIOIIUX CBI3U MEXIY

pa3IMYHBIMU TEMaMH Kypca

https://m.edsoo.ru/a4f457ea
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[ToBTOpenue u o6obmeHue. Pemenue

bu6mmoreka [JOK
” SR, ITIORTDUPYLOT IR SRR MEY : https://m.edsoo.ru/07e567¢l
pPa3IMYHBIMU TEMAMH Kypca J/m. .
[ToBTOpenue u 0600meHue. Pemenue T —
HOJINOT
66 3a1a4, WITIOCTPUPYIOIIUX CBI3U MEXIY 1 o607 78
Pa3IMYHBIMHU TEMaMH Kypca J/m. .
bu6 OK
67 Urorosast koHTpoipHas paboTa 1 " tI;ID;/I;Ir?lT:;:L (f[ru/fd50754a
[ToBTOpenue u 0606meHue. Pemenue T —
68 3a7a4, WIUTFOCTPUPYIOLIUX CBSA3U MEXKIY 1 https://m.edsoo.ru/971f7836
Pa3IMYHBIMHU TEMaMH Kypca J/m. .
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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8 KVIACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbBIE
Ne i/ Tema ypoka Kontpoasubie | IlpakTtuuyeckue uH(ppoBLIe
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcebl
1 Ilapannenorpamm, €ero Npu3HAKU U CBOHCTBA 1 brmmorexa [OK
' P P ’ p https://m.edsoo.ru/0dbbebfb
2 Ilapanneaorpamm, ero Npu3HAKU U CBOHCTBA 1 bubmorexa HOK
' p TPaMM, p https://m.edsoo.ru/fb521d1b
3 Ilapannenorpamm, ero Npu3HAKU U CBOHCTBA 1 bubmorexa HOK
' p PamM, p https://m.edsoo.ru/4823807b
4 [IpsimoyroibHUK, poMO, KBaJIpat, ux 1 bubmuorexa [JOK
' MPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
s [IpssmoyroibHUK, poMO, KBaJpar, ux | bu6mmorexa [IOK
' MPU3HAKU U CBOWCTBA https://m.edsoo.ru/a6373aa2
6 CpenHss TUHHS TPECYroJIbHUKA 1 bubmorexa HOK
' pel pey https://m.edsoo.ru/6b23a4c3
; Tpaneuus. PaBHoOenpennas Tpamnenus, eé | bu6nuorexa [IOK
' CBOICTBA U MPU3HAKU https://m.edsoo.ru/17f960ca
8 IIpssmoyroabHas Tpaneuus 1 bubmorexa HOK
' pAMOY panel https://m.eds00.ru/3375¢8f3
9 CpeHss TUHUS TpareIiuu 1 bubmorexa HOK
' pel parielt https://m.edsoo.ru/7963a7f5
Bbubnuoreka [JOK
10. T o 1
copema foajieca https://m.edsoo.ru/a2402d2b
bu6mmoreka [IOK
11. Teopema 0 TpONOPLHOHAIBHBIX OTPE3KAX 1

https://m.edsoo.ru/8eccc056
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bu6mmorexa [IOK

12 Hentp macc Tpeyronpiiika https://m.edsoo.ru/9cbef96¢c
13 P . bu6mmoreka [IOK
' HeHTpaHLHO_CHMMeTquHLIe Hrypb httDs://m.edsoo.ru/8578076a
14 KonTponbhas pabota no teme bubmuorexa [JOK
' "UeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0f9f3
15 [Tonobue TpeyroabHUKOB, KO3 PUIIMEHT bubnnorexa [JOK
' noxoous https://m.edsoo.ru/21ebb50b
16 n 6 bubmuoreka [JOK
' PHIHAKI TIOAODHA TPEYTOTLHIKOB https://m.edsoo.ru/8db11{f7
bu6mmoreka [IOK
17.
TIpHsHAKH 10100 TPeyrOILHHKOB https://m.edsoo.ny/152d2193
18 1 6 evro o bu6mmoreka [IOK
' PHSHAKI TIONODHA TPEYTOTHHIKOB https://m.edso0.ru/8d1d9d16
19 [Ipumenenne moao0us NMpU PEIICHUN bubnuorexa [JOK
' HPAaKTUYECKUX 327124 https://m.edsoo.ru/e0d80738
20 [TpumeneHne mMog00usI MPU PEIICHUH bubnmnoreka [JOK
' MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
1 [IpuMeHeHue moao0us MPH PEIICHUN bubnnorexa [JOK
' MPaKTUYECKUX 3a7a4 https://m.eds00.1ru/d9159d9d
2 Brenenue nonstus mpeoOpa3zoBaHus bubnuorexa [JOK
' moAo0us 1 MOA0OHBIX uryp https://m.edsoo.ru/aaf7¢944
Bbubnuoreka [JOK
23. "H "
Konrpospras pabora no Teme "Toxobme https://m.edsoo.ru/89¢3236d
04 Ilonsarue mmomanu. CBoiicTBa INIOMIAICH bubnuoreka [JOK
' reOMETPUUYECKUX PUTYD https://m.edsoo.ru/37a176¢c0
25 [Tonsitue montaau. CBoicTBa MIIOMIAACH bubmuoreka [JOK

reoOMeTpHUECKuX Huryp

https://m.edsoo.ru/6004265a
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[Ipocreiimue hopMyibl A MIIOMAAN

bubmuoreka [JOK

26. eyro Ka, mapaJuiesiorpaMmma, pomoa
TPEYTOILHIKA, TapaiLICIOTpaMMa, poMba 1 https://m.edsoo.ru/f636delf
Tpanenuu
IIpocrenmue dhopMyIInl s IIIOIAIN
27 Tpe TOJIBHI/IKa(sz :J'IJ'ICJfOI‘ aMMI{a-I I[0M6aI/I bubmorexa [IOK
) pey » 1ap p »P https://m.edso0.ru/e6458963
Tpanenuu
TIpocreiimume ¢GopmMynabl A1 IUIOMIAAN
28 TIZ: FOJIBHI/IKa(bHI:l znne;[or aMMI;I H0M6a1/1 bubmorera [TOK
' pey » 1ap p - P https://m.edsoo.ru/eb691e04
Tpaneuuu
TIpocreiimue GopMynbl IS IUIOIIATH
29 Tpe roanI/IKaq)nz :Jmleo aMMI;l H0M6a1/1 bubmorera [TOK
' pey » 1ap P »P https://m.edsoo.ru/c35544d
Tpaneuuu
IIpocreiimme hopMynbl A1 ILUIONIAAN
30 Tpe roanHKa(bnz ;IJIJIGJJIIOF aMML: ﬂ0M6aI/I bubmorera [TOK
) pey » 11ap p - P https://m.edsoo.ru/a3f9beld
Tpaneuuu
bu6mmoreka [JOK
31. 1T
no1aaH NOAOOHBIX puryp https://m.edsoo0.ru/2383022¢
bubmuoreka [JOK
32. ITnoma, 0100
TomaH MOOGHEX (prryp https://m.edsoo.ru/5ee2a7d4
bu6nuoreka [JOK
33. KonrponsHaas padora o teme "Ilmomans"
HTpOIIbHAA paboTa 1o TeM oAb https://m.edsoo.ru/05f10573
bu6mmoreka [{OK
34. Teopema ITudaropa
pema ITngarop https://m.edsoo.ru/7f63127
35 [Tpumenenue teopemsl [lugaropa npu bubnunoreka [IOK
' PEIEHUU IPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
36 [Ipumenenue Teopemsr [Tudaropa npu bubnnoreka [JOK

PEIICHUHU MPAKTHUYCCKUX 3a1a4

https://m.edsoo.ru/396250fc
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[Ipumenenue Teopemsl [ludaropa npu

bu6mmorexa [IOK

37.
pEeLlICHUH TPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cb69a011
38 [IponopuroHaIbHBIE OTPE3KU B bubnuorexa [IOK
' NPSAMOYT'OJIBHOM TPEYTOIbHUKE https://m.edsoo.ru/c0dc264b
39 [IponopiimoHanbHbIe OTPE3KHU B bubmuorexa [JOK
' MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHycC, KOCHHYC, TAHT€HC U KOTAaHT€HC
40 OCTpPOrO yriia ImpsAMOYTOJIBHOI'O bubnrotexa LIOK
' Tporoy pAMOY https://m.eds00.ru/f089efb9
TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
41 OCTPOT0 yIJia IIPSIMOYTOJILHOI'O bubmmorexa LIOK
' Tporo’y pAMOY https://m.edsoo.ru/b41¢c27f9
TPEYrOoJIbHUKA
42 Tpuronometpuyeckue GyHKIUH YTIIIOB B bubnnorexa [IOK
' 30°, 45°u 60° https://m.edsoo.ru/f64cb9cb
43 KonTponbhas pabota no teme "Teopema bubnuorexa [JOK
' [Tudaropa u Havana TpuroHomMeTpun" https://m.edsoo.ru/a9dbl1f7a
44 Brircannsie ¥ IEHTpaIbHbBIE YTIIbI bubnrotexa LIOK
' HeHTp Y https://m.edsoo.ru/ccaee9b0
45 Brnincannsie ¥ 1IEeHTpaIbHbBIC YTIIbI bubnmorexa LIOK
' HEHTP y https://m.edsoo.ru/1d3424f4
46 Yron Mexay KacaTelIbHON U XOpAoH bubnmorexa LIOK
' o pA https://m.edso00.ru/09166b3d
47 VYriael MEXAY XOPAaMU U CEKYIIMMU bubnmorexa LIOK
' Ay XOPA yi https://m.edsoo.ru/84a32a80
48 Brmcansbie 1 onMcaHHbBIE bubmuorexa [JOK
' YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aabclad6
49 CBolicTBa ¥ NPU3HAKH BIIMCAHHOTO bubnnorexa [JOK

YeTBIPEXYTOMBHUKA

https://m.edsoo.ru/fe14a853
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CBoiicTBa ¥ IPU3HAKHU BIHCAHHOTO

bu6mmorexa [IOK

50.
YeTBIPEXYTOIBHUKA https://m.eds00.1ru/60435d9b
51 CBoiicTBa ¥ NpU3HAKH BIMCAHHOTO bubnmnoreka [JOK
' YEThIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
5y CBoiicTBa M NPU3HAKH BIMCAHHOTO bubmuorexa [JOK
' YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
53 B3anmuoe pacnionokeHue 1Byx bubnuorexa [JOK
' OKPY’KHOCTEHN https://m.edsoo.ru/420d844e
54 B3anmMHoe pacnonoxeHue 1Byx bubnmnoreka [JOK
' OKPYKHOCTEH https://m.edsoo.ru/42da86f2
bu6nmoreka [JOK
55. K i D
ACATHE OKPYHHOCTER https://m.edsoo.ru/4cbf4{fo
bubmorexa [JOK
56. Kacanue okxpyxHOCTEH
HHE OKpYHOCTEN https://m.edsoo.ru/52dcbe7d
57 OO6mue kacaTeabHbIC K IBYM OKPYKHOCTSIM bubmmorexa [TOK
' - HBYM OKPY https://m.edsoo.ru/d2151a62
Kountponbnas padota no teme "Yrisl u
58 YETHIPEXYTOJILHUKHU, CBSI3aHHBIC C bubmmorexa [TOK
' pexy . https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 0606meHue. Pemenue 3aaay,
59 UIIIOCTPUPYIOIIHUX CBSI3H MEXK bubmmorexa [TOK
' PHpYIom Y https://m.edsoo.ru/74d89ab9
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
60 WUTIOCTPUPYIOUINX CBSA3H MEXK, brbmmorexa [OK
. PUPYIOLL Ay https://m.edso0.ru/6d05bcd8
pa3IMYHBIMHU TEMaMU Kypca
[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
bu6mmorexa [IOK
61. WUTIOCTPUPYIOUTUX CBA3H MEKITY

Pa3JIMIHBIMU TCMAaMU KypCa

https://m.edsoo.ru/51013847
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[ToBTOpenue u o6o61eHue. Pemenue 3aaay,
62. WITIOCTPUPYIOIINX CBSI3H MEXITY
pa3IUYHBIME TEMaMH Kypca

bu6mmorexa [{OK
https://m.edsoo.ru/248181a0

IToBTopenue n o6o6meHue. Pemenue 3anay,
63. WUTIOCTPUPYIOIIUX CBI3U MEXIY
pa3jiMuYHbBIMM TEMaMH Kypca

bub6nuoreka [JOK
https://m.edsoo.ru/dad15fdc

[ToBTOpenue u 06o6meHue. Pemenue 3aaay,
64. UIITIOCTPUPYIOIIUX CBA3U MEXKIY
pa3IM4YHBIMU TEMAaMH Kypca

bubmuoreka [JOK
https://m.edso0.ru/6a69702b

[ToBTOpeHue n 0606meHue. Pemenne 3amay,
65. WJUTFOCTPUPYIOLIUX CBS3H MEXIY
Pa3TUYHBIMU TEMaMHU Kypca

bu6mmoreka [JOK
https://m.eds00.1u/0f5Sb4b87

[ToBTOpenue u o6obmenue. Pemenne 3amay,
66. UIUTIOCTPUPYIOIIUX CBI3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/7942fc3c

67. Hrorosas koHTpoabHAs paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/c2695¢10

[ToBTOpenue u o6o61eHue. Pemenue 3aaay,
68. UJUTIOCTPUPYIOIIUX CBI3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/b4981045

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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9 KJIACC

KosmmyecrBo yacos DIeKTPOHHbBIE
Ne i/ Tema ypoka Kontpoasubie | IlpakTuuyeckue Aara uH(ppoBLIe
Bcero u3y4yeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoTsbI
pecypcebl
! CuHyc, KOCUHYC, TAHTE€HC yTJI0B 0T 0 | bu6mmoreka [JOK
) o 180° https://m.eds00.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUYECKOE 1 bubnnorexa [JOK
' TOKIECTBO https://m.edsoo.ru/aba8dd52
bu6mmoreka [JOK
3. () 1
OPMYJIbI IPUBCACHHA https://m.edsoo.ru/e00324ad
4 Pewmenne tpeyronbankoB. Teopema 1 bubnuorexa [JOK
' KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [{OK
5. Teopema ¢ 0 1
opemMa CHHYCcoB https://m.edso0o0.ru/000dd68f
Pemienue nmpakTuyeckux 3aaay ¢
6 HCITOJIb30BAaHUEM TEOPEMBI 1 bubmorexa HOK
' p https://m.edsoo.ru/fd237192
KOCHUHYCOB U TEOPEMBI CUHYCOB
Pemenne nmpakruueckux 3amad ¢
7 HUCIOJIb30BAHUEM TECOPEMBI 1 bubmorexa HOK
' p https://m.edsoo.ru/66b247d5
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Tpuronomerpuueckue HOPMYIIbI IJIs
8 HJIIJO aau T eI:) FOJIBHI/IKE,) M. 1 bubmorexa HOK
' HaIpey ’ https://m.eds00.1ru/009bf17e
napajuiesorpaMmma
Tpuronomerpuueckue GopMyJIbl 11
9 HJI'I)O agu T : FOJIBHI/IK(EII) . 1 bubmorexa HOK
' Haiu Tpey ’ https://m.edsoo.ru/35e8ab1f
napajiesorpamma
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bu6mmoreka [{OK

10. ) r
opmyIa & epond https://m.edsoo0.ru/8fb80467
11 dopmyia MIOAa1 BBITYKJIOTO bubnuoreka [JOK
' YETBHIPEXYTOJIBHUKA https://m.edsoo.ru/1b3f8284
1 KonrponsHas padora o Teme bubnuorexa [IOK
' "Pemienue TpeyroinbHUKOB" https://m.edsoo.ru/71316455
13 Xopbl U TOI00HBIE TPEYTOIBHUKH B bubnnorexa [JOK
' OKPYKHOCTH https://m.edsoo.ru/deeSb11d
14 Teopemsl 0 MPON3BENECHUH OTPE3KOB bubnuorexa [JOK
' CeKyIIMX https://m.edsoo.ru/7c74ebdb
15 Teopembl 0 IPOU3BEAECHUH OTPE3KOB bubnuorexa [IOK
' CEeKyILIUX https://m.edsoo.ru/ccdb3092
16 Teopema 0 kBajpare KacaTeJIbHON Bubmmorexa LIOK
' P P https://m.edsoo.ru/d6df6c82
bu6mmoreka [JOK
17. Teopemsr e Menena
PEMBL HeBR 1 VeHe https://m.edsoo.ru/ela81aa9
Bbubmmorexa [JOK
18. ITo € 0 TOMOTE
FUITHE O TOMOTETHH https://m.edsoo.ru/14e624fd
19 KonrponsHas pabora no Teme bubnuorexa LIOK
' "[lonobue TpeyroabHUKOB" https://m.edsoo0.ru/15177855
YpaBHeHHE IPSAMON Ha IUIOCKOCTH.
20 VYT110B0# KO3 GUIMEHT 1 CBOOOIHBIN bubmmorexa LIOK
’ H . A https://m.edsoo.ru/fa4fb1b3
YJICH, UX T€OMETPUUYECKUNA CMBICIT
[TapannensHOCTh U
21 MePIEHANKYISIPHOCTD MIPSAMBIX (depe3 bubmmorexa [TOK
' p f[ YAP P p https://m.eds00.1u/6d686658
YTI0BOM KOA(PPHUIIMEHT)
bu6 OK
22. YpaBHEHHE OKPYKHOCTH nommoreka I

https://m.edsoo.ru/1658a6fd
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Haxoxnenue nepeceueHuit

bubmnoreka [IOK

23. OKPY>KHOCTEH U NPSIMBIX B https://m.edsoo.ru/5777b234
KOOpJMHATax
o4, ®opmysa pacCTOSIHUS OT TOUKH J10 bubnuorexa [IOK
IPSAMOM https://m.edsoo.ru/5ffdeecd
[1nomane napamienorpamma B Bu6miorexa OK
25. KOOpJHMHATAaX, TIOHATHE 00 https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOW IIOLIAIN
[Ipumenenue MeTo1a KOOPAUHAT B Bu6morexa [IOK
26. MPAKTUYECKH-OPUEHTUPOBAHHBIX httos://m.edsoo.ru/Th10a3a5
F€OMETPUUYECKHX 3a/1auax . I
27, Kontponbhas pabota no teme bubmuorexa [IOK
"Meton koopauHat" https://m.edso0.ru/b1271082
28. BekTopsl Ha TIOCKOCTH Bubmmorexa LIOK
https://m.edsoo.ru/bd9a630e
Cno)xeHue ¥ BBIYUTAHUE BEKTOPOB — Bu6miorexa LOK
29- TpaBiia Tpeyrosbimia 1 https://m.edsoo.ru/01d8ebal
napajuiesiorpaMmma
bu6mmoreka [JOK
%. YMHOIKCHHE BEKTOPa Ha HCII0 https://m.edsoo.ru/e540d478
31. Koopnunats! BekTopa bubmmorexa LIOK
https://m.edso00.ru/2278518f
Crno)xeHue ¥ BBIYUTAHUE BEKTOPOB, Bu6miorexa {OK
32 YMHOZMEHHE BEKTOpa Ha HHCI0 B https://m.edsoo.1u/2560ab87
KOOpJMHATax
3. [TpumeneHne BEKTOPOB B (hU3HKE, bubnnorexa [JOK
LCHTP Macc https://m.edsoo.ru/1¢tb8928
34. [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnnorexa [JOK
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PasnoxeHuns BEKTOpOB 10 0azucy

https://m.edsoo.ru/cfe5295¢e

[TonsiTre o 6a3uce (Ha MIOCKOCTH).

bu6mmoreka [JOK

35.
Paznoxenus BeKTOpOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CkansipHOe mpou3BeICHNE BEKTOPOB,
36 T€OMETPUUYECKHI CMBICIT U bubnuorexa [JOK
' BBIPQKEHHE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATax
37 JucTpuOyTHBHOCTH CKAJISIPHOTO bubnnorexa [JOK
' IPOU3BEICHHUS https://m.eds00.ru/0bcd3387
38 CkansipHoe pou3BeJIeHUE U bubnunoreka [JOK
' IPOEUPOBAHHIE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKaJIsIpHOTO
39 IpOoU3BEACHUS BEKTOPOB I bubmmorexa [TOK
' P A POB A https://m.eds00.ru/99791584
HAaXO0JICHUS JIIUH U YTJIOB
[Ipumenenue ckaasipHOIro
40 MPOU3BEICHUS BEKTOPOB I bubmmorexa [TOK
' P A POB A https://m.eds00.ru/894¢1248
HAaXO0KJICHUS JIIMH U YTJIOB
a1 Pemenue reomeTpruueckux 3ajad ¢ bubnuorexa [IOK
' [IOMOILBIO CKAJIIPHOI'O MPOU3BEACHUS https://m.edsoo.ru/e572abc0
42 Pemenue reomerpuyeckux 3aaay ¢ bubnnorexa [JOK
' IIOMOIIBIO CKAJIAPHOI'0 IPOU3BENCHU https://m.edsoo.ru/75a5e4a7
43 Kontponbhas pabota no teme bubnuorexa [JOK
' "Bektopst" https://m.edsoo.ru/55678a9d
44 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
' BBIYHMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/al 6f6e98
45 Yucno m 1 1MHA OKPY)KHOCTH bubmmorexa [TOK
' s Py https://m.edsoo.ru/78b4dc48
46. JlnmrHa DyTH OKPY>KHOCTH bubnumorexa [IOK



https://m.edsoo.ru/cfe5295e
https://m.edsoo.ru/e1a50237
https://m.edsoo.ru/afb9a2a0
https://m.edsoo.ru/0bcd3387
https://m.edsoo.ru/0f16f5da
https://m.edsoo.ru/99791584
https://m.edsoo.ru/894c1248
https://m.edsoo.ru/e572abc0
https://m.edsoo.ru/75a5e4a7
https://m.edsoo.ru/55678a9d
https://m.edsoo.ru/a16f6e98
https://m.edsoo.ru/78b4dc48

https://m.edsoo.ru/4eb62ftb

47 p bu6mmoreka [{OK
' AAHAHHAT Mepa yria https://m.edso0.1u/e97f0369
48 [Tmomaae kpyra u €ro 3J1€MEHTOB bubnuoreka [JOK
' (cexTopa u cerMeHTa) https://m.eds00.ru/0d98bb54
BrluncieHue nepuMeTpoB 1
49 . P p bu6mmoreka [JOK
' TIOWANICH uryp, BRIIOGAIOMHX https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
50 KonTponbHas no reme "/{nuna bubnuoreka LIOK
' OKPY>KHOCTH M ILIOIIAb Kpyra' https://m.eds00.ru/0353e638
51 bu6mmoreka [JOK
’ Henrpanbras cummerpus https://m.edsoo.ru/e63{f82
bubmuoreka [JOK
52. -
LenTpabHo-cummeTpiibic GHrypu! https://m.edsoo.ru/Sdbbfd 1 f
53 0 bubmuoreka [JOK
' OBOPOT https://m.edsoo.ru/a59548ae
54 0 bubmuoreka [JOK
' CoBa CHMMETPHA https://m.edsoo.rw/de5f1903
[ToBTOpeHue u 0600meHue. Pemmenue
55 P R bubmuoreka [JOK
’ 31T, HITOCTPHPYIOTIHX CBASH https://m.edsoo.ru/46bcel28
MEXTy pa3IMIHBIMU TEMaMH Kypca
54 @urypsl, CHMMETPUYHBIE bubnuoreka [IOK
' OTHOCHUTEIIBHO HEKOTOPOU OCU https://m.edsoo.ru/a6b0094b
- I . bu6mmoreka [JOK
' APAJLICIILHBI HICPEroc https://m.edso0.ru/3b681983
- I . bubmuorexa [JOK
. OHSITHEC JIBMOKCHHS M €T0 CBOMCTBA httos://m.edsoo ru/4bdag0ea
59. PaBenctBo ¢uryp bubmmorexa LIOK



https://m.edsoo.ru/4eb62ffb
https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/a4bcd171
https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea

https://m.edsoo.ru/aba7d464

60 [IposiBeHUS CHMMETPHUH B TIPUPOJIE, | bubmmoreka [JOK
' JKUBOIIUCH, CKYJIBIITYPE, APXUTEKTYPE https://m.edso0.ru/92b823fd
61 Komno3umuu aBrxeHui 1 bu6mmoreka [JOK
' (mpocrelinine npumMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 0600IIeHNE. Penenne
62 3a/1a4, WITIOCTPUPYIOIIHAX CBI3U 1 bubmorexa [OK
’ Aad, prpyrott https://m.edsoo.ru/a78455¢5
MEXIy pa3TuIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Perenne
63 3a71a4, WIDTFOCTPUPYIOIINUX CBSA3H 1 bubmmorera [TOK
' Aad, pupytom https://m.edsoo.ru/2e7695cf
MEX]y Pa3JIMYHBIMHA TEMaMHU Kypca
[ToBTOpenue n 0600menue. Pemenue
64 3a7a4, WIJIOCTPUPYIOHIUX CBSI3U 1 buGmotera [IOK
' A, prpyiomt https:/m.edsoo.ru/6383d98a
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u o6061meHune. Pemenue
65 3a/1a4, HIJTIOCTPUPYIOIINX CBSI3H 1 bubmotera [IOK
' a, pupyrott https://m.edsoo.ru/0Odcedafl
MEXTy pa3InIHBIMU TEMaMH Kypca
[ToBTOpenue u o6061meHue. Pemenue
66 3a71a4, WIJIIOCTPUPYIOIIUX CBSI3U 1 bubmmorera [JOK
' Aad, prpyrott https://m.eds00.ru/27b735€9
MEXTy pa3InIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Perenue
67. 3aJ1a4, WUTIOCTPUPYIOIIUX CBS3H 1
MEXy pa3TuYHBIMU TEMaMH Kypca
bu6mmoreka [IOK
68. 4! 3] 1
TOTOBas KOHTpOJIHAA paboTa https://m.edsoo.ru/073bef5d
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/a78455c5
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https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NPEeAMETHBIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ nporpamMmmsbl OCHOBHOI'O 061]1(')1"0 06pa303a}mﬂ

I'eomerpus

6.1

Pacno3naBaTh H3yueHHBIE TeoMeTpuueckue (GUryphl, OINpeAesaTh HX
B3aMMHOE  pACIOJIOKEHUE, H300pakaTh  reoMeTpuueckue  (Uryphl,
BBITMIOJHATH YEPTEXKH IO YCIOBUIO 3a7aun. M3MepATh IMHEHHBIE U YTIIOBBIE
BEeNMYMHBL. Pemarh 3a1auum Ha BBIYMCICHUE JUIMH OTPE3KOB U BEIMYUH
yTJIOB

6.2

Jenate TpyOyro OLEHKY JMHEHHBIX MU YTIJIOBBIX BEJIMYHUH NPEIMETOB B
peasibHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuuarh paszmepsl
3TUX 00BEKTOB MO MOPAIKY BETUUUHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMETPUICCKUM 3aJa4aM

6.4

ITonw3oBaThCs IIpU3HAKaMH pPaBCHCTBAa TPCYIOJIbHUKOB, HWCIIOJb30BATH
MNPU3HAKHU U CBOMCTBa paBHO6eI[peHHBIX TPCYTrOJIbHUKOB IIpU PCHICHUHA
3aaad

6.5

[TpoBOAUTD JOTHUECKHUE PACCYKJIEHUSI C UCTIOIB30BAHUEM I€OMETPHUECKHIX
TeopeM

6.6

ITonb30BaTbCad NpU3HAKAMH PABEHCTBA NPSIMOYIOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEAMAHBI, IPOBEAEHHOM K THUIOTEHY3€ NPSIMOYTOJBHOIO
TPEYroJbHUKA, B PEUICHUHA F€OMETPUYECKUX 3a1a4

6.7

OnpenensaTb NapauieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuMMHU cekymas. OnpeaensiTe NapauIeIbHOCTb MPSAMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPSAMOW JO TOYEK
JIpYTroil npsMou

6.8

Pemate 3agaun Ha KjeT4aTOM 6yMare

6.9

HpOBO)II/ITI) BBIYHUCIICHHUA W HaAXOJHUTh YHUCJIIOBBIC U 6YKBeHHBIe 3HA4YCHUA
YIJIOB B TCOMETPHUYCCKUX 3agadax C HCIOJb30BAHUEM CYMMbI YIJIOB
TPEYTOJIbHUKOB W MHOI'OYTI'OJIbHUKOB, CBOMCTB YTJ0B, O6p8.30BaHHbIX pu
MepeCceUCHNUN ABYX napaJijiCJIbHBIX IMPAMBIX CCKYH_[CI‘/’I. Pemarsn
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTIJIOB

6.10

Bnagers noHATHEM TeOMETPUYECKOT0 MecCTa TOYEK. YMEThb OINpeAessiTh
OHCCEeKTpUCY YyIJla U CEepeIUHHBIA NEPIeHIUKYJIAp K OTpPe3Ky Kak
reOMETPHUYECKHE MECTa TOUEK




6.11

DopMyIMpPOBATH ONPENEIICHUS OKPYKHOCTH M Kpyra, XOpIbl U AUamMeTpa
OKPYKHOCTH, IIOJb30BaTbCS HX CBOWCTBAMH. YMETb IPHUMEHATH O3THU
CBOICTBA IIPU PEUICHUU 3a1a4

Brazers moHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ 1eHtp. [lomb3oBaThCst (akTamMu O TOM, YTO OMCCEKTPHCHI

6.12 YIJIOB TPEYroJIbHUKA TMEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO
CepeIMHHbIC TEePIIEHINKYIIAPHl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCs B
OTHOH TOYKE
Buiazers noHATHEM KacaTeIbHON K OKPY’KHOCTH, ITOJIB30BAaThCA TEOPEMOH O
6.13 NEPIEeHIUKYJISIPHOCTH KacaTelbHOM M pajuyca, MPOBEAEHHOTO K TOYKE
KacaHus
6.14 [Tonp30BaTbcs  MPOCTEMIIMMM ~ IE€OMETPUYECKMMM  HEPAaBEHCTBAMHU,
' MOHMMATh UX NMPAKTUYECKUI CMBICI
6.15 [IpoBOAUTH OCHOBHBIE F€OMETPUUECKHUE IMOCTPOCHUS C MOMOIIBIO LUPKYJIIS
' Y JIMHEWKH
8 KIIACC
Kon >
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPseMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011er0 00pa3oBaHus
pe3yJbTarta
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
’ MOJIb30BaThCS UX CBOMCTBAMU MPHU PELICHUN T€OMETPUIECKHX 3aa
60 [TpuMeHsTh CBOMCTBA TOYKM NEpecedeHHs] MeAMaH TpeyroyibHUKa (LieHTpa
’ Macc) B PEIIEHUH 3319
Bnagets noHATHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPANELUH, IPUMEHSTh
63 UX CBOWCTBA IIpU pELIEHUM TeoMmeTpudeckux 3aaad. llomp3oBarbes
' teopemont daseca U TEOPEMON O IIPONOPLUOHAIBHBIX OTPE3KaXx, IPUMEHSTh
UX JUISl pelIeHUs TPaKTUUYECKUX 3a]a
6.4 [lpumeHsTh  OpU3HAKK  [MOAOOUS  TPEYrOJIbHUKOB B PEIICHUHU
' reOMETPUYECKHUX 3314
[Tonp3oBatbest Teopemoirt I[ludaropa st pemeHUs TEOMETPHUECKUX H
6.5 npakTHueckux 3anad. CTpouTh MaTeMaTHYECKYI0 MOJENb B MPAKTHYECKHX
’ 3aJa4ax, CaMOCTOSITENIbHO JIeNaTh YepTEX M HAXOIUTh COOTBETCTBYIOIIKE
JUTHHBI
Bnagerp mnoHATHSMHM CcHHyca, KOCHHyca W TaHIT€HCAa OCTpPOro yria
6.6 MPSMOYTOJIBHOTO TpeyroibHuKa. [lob30BaThCS ATUMM TOHATHSMH IS
pellIeHus MPaKTHUECKUX 3a7a4
6.7 Borauciars (pa3nuaHbIME CTIOCOOAMHU) TUIOINAAb TPEYTOJIbHUKA M TUIOIIAAN




MHOTOYTOJIbHBIX (puUryp (mosib3ysch, rie HEOoOXOJUMO, KaIbKYJISTOPOM).
[TprMeHATH OTyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax

6.8

Brnaners NOHATHUAMM BIIMCAaHHOTO M LIEHTPAIBHOIO YIjla, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaxX, yIJlaX MEXIY XOpAaMHU (CEKyIIHMHU) U yIiie
MEXIy KacaTeJIbHOW U XOpJOM MPU PEIICHUH N'€OMETPUUECKUX 3a1a4

6.9

Brnaners moHSATHEM ONHCAHHOTO I-IeTI:IpéXyl“OJ'I]':»HI/II(a, MMPUMCHATH CBOMCTBA
OIIMCAHHOTI'O I‘IGTI:II)éxyl“O.IIBHI/II(El IIpu pCHICHUH 3a1a4

6.10

[TpuMeHSTh MOTyYeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHUECKUE
MOZETH JUIi 3aJad pPealbHOW JKM3HM W TPOBOJUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C TIPUMEHEHUEM MOJO00MSN TPUTOHOMETPHH (ITIOJB3YACH, TIe
HE00X0JIMMO, KaJIbKYJIATOPOM)

9 KUIIACC

Kox
MpoBepPsieMoro
pe3yJbTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPHIX YIJIOB, HAaXOIUTh C HX
[IOMOILBIO  PA3JIMYHBIE  DJIEMEHTBHl  IPSAMOYIOJIBHOIO  TPEyrOJIbHUKA
(«pelieHre TPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY»). HaxomuTh (C MOMOUIbIO
KaJbKYJISATOPA) IJIMHBI U YTIIBI U HETAOIUYHBIX 3HAYCHUH

6.2

ITonw3oBaThCs (bOpMYJ'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUT'OHOMETPHUYCCKHUM TOXKIACCTBOM IJISI HAXOXKACHUA COOTHOIICHUH MCKAY
TPUTOHOMCTPUUICCKUMU BCIMYHNHAMU

6.3

Hcnonp3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB IS HaxOXIICHUS
pa3IMuYHBIX D3JEMEHTOB TPEYTrOoJIbHUKA («pEIIeHHE TPEYroJbHUKOBY),
MPUMEHSTDH UX MPU PEUICHUH FeOMETPHUECKUX 3aa4

6.4

Brnanetp moHATHsMH —mpeoOpa3oBaHUS  TOMO00WS, COOTBETCTBEHHBIX
MeMeHTOB ToA00HBIX Quryp. Ilomb3oBaThcsi CcBOMCTBAMU  MOAO0OUSA
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI W HAXOJHWTh YTJBI Y
nog00HbIX (puryp. [IpuMeHATh CBOMCTBA MOIOOMS B TPAKTUYECKUX 3a/1adax.
YMeTh NPUBOAUTD MPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MUPE

6.5

[Tonp3oBaTbcsi TeopeMamMH O TIPOM3BENEHHUH  OTPE3KOB  XOpI, O
MIPOM3BEICHUN OTPE3KOB CEKYIINX, O KBapaTe KacaTeabHON

6.6

[Tonb30BaThCs BEKTOpamH, MOHUMATh MX T'€OMETPUYECKUN U (U3MUYECKUN
CMBICT, IPUMEHATh UX B PEHICHHH T'€OMETPUYECKUX M (PUINYECKUX 3a7ad.
[IprMeHATh CKaNspHOE MPOU3BEICHUE BEKTOPOB JUISI HAXOXKICHHUS JUIMH U
YIJIOB

6.7

ITonp30BaThcsl METOJOM KOOpAWMHAT Ha IIJIOCKOCTH, IIPUMCHATL €TI0 B




PEIICHHUU T'COMCTPHUYCCKUX U MMPAKTUICCKUX 3aaa4

Bnaners mOHATUAMU NPABUIBHOIO MHOIOYT'OJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBl JYT'M OKPYKHOCTH M PaJAWMaHHOW MEpbI YIVIA, YMETb BBIYUCIIATH

68 VIO Kpyra M ero yacred. I[IpuMeHATh DONyd4eHHBIE yMEHUS B
IIPaKTUYECKHX 3a/1a4ax
6.9 HaxonuTh ocM WM LEHTPbl CUMMETpPUHM (GUTyp, MPUMEHATh JBHXKEHUS
) IJIOCKOCTH B IPOCTEHIINX CIIydasX
IIpuMeHATh MOTy4YEHHbIE 3HAaHUS HA NPAKTHKE — CTPOUTh MAaTEMaTUYECKHE
6.10 MOJEIM U1 3a7ad pealbHOM JKU3HM M IPOBOAUTH COOTBETCTBYIOILHE

BBIYHCIICHUSI C TPHUMEHEHHWEM MOJO0MAN TPUTOHOMETPHUYECKHX (DyHKIMI
(MOJIB3YSCh, I'7Ie HEOOXOIUMO, KAJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT COACPKAHMS
6 I'eometpus
Hauanpueie nouatus reomerpuun. Touka, npsiMas, OTPE3OK, Jyd. YTod. Bumisl
6.1 yrioB. BeprukansHele W CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT0YyroJjibHUK. [lapamiensHoCTh U NeprneHuKYISPHOCTD MPSIMBIX
6.2 Cummerpuunblie ¢urypbl. OCHOBHBIE CBOMcTBa oceBoil cummerpuu. IIpumepst
' CHMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE MOCTPOEHUSI ¢ TOMOIIBIO UPKYJIA U JUHEWKkH. TpeyroiasHuk. BeicoTa,
’ MeanaHa, OMCCEeKTpHCca, X CBOMCTBA
6.4 PaBHOOE1peHHbIN U PAaBHOCTOPOHHUM  TPEYTOJIbHUKH. HepagenctBo
' TPEYTOJbHUKA
6.5 CBoiicTBa M HpU3HAKU pPaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
’ TPEYTrOJIbHUKOB
6.6 CpolicTBa M NpPHU3HAKHA INApaJUICIBHBIX NpsAMBIX. CyMMa yIJOB TpPEyroOJIBHUKA.
) Baewmnue yriel TpeyrojipHuKa
[IpssmoyronbHblii  TpeyroibHUK.  CBOHCTBO  MeQUaHbl  MPSMOYTOJBHOTO
6.7 TPEYroJIbHUKA,  IPOBENEHHOM K  runoreHys3e. [lpu3Hakm  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [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.
[lepnenukyasip 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. B3anmHoe pacnonoxeHue
' OKPY>KHOCTH M npsiMoii. KacarenbHast U ceKyas K OKpY>KHOCTH
6.11 OxpyXkHOCTb, BHHMCaHHas B Yyroj. BmmcaHHas M omnucaHHas OKPYKHOCTH
' TPEyroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




63 Tpanenusi, paBHOOOKass Tpameuusi, €€ cBoiicTBa U npusHaku. IIpsimoyronbHas
' Tpamnenus
6.4 Meron yasoenuss Mmenuassl. LlenTpanbHas cummerpus. Teopema Panmeca u
' TEOpEMA O MPOIOPIMOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa
6.6 [Tomobue TpeyrompHUKOB, Kod(h¢dumuent moxodus. [lpusHakum moH00US
’ TpPEeyrojJbHUKOB. [IpruMeHnenue nogo0us npu peleHuy NpakTUYECKUX 3a1a4
6.7 ®opmyiibl IS TUIOILAAM TPEYToJbHHUKA, apajiesorpaMma, poMOa 1 Tparneniu
6.8 CaoiicTBa miomazeit reomerpuueckux puryp. OTHOIIEHHE MTOMAeH 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, TAaHI€HC OCTPOrO YIJIa HpPSMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIMH
yriioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpAJIbHBIE YIJIbL, YTOJ MEXAY KacaTeJbHON M XOpJAOW. YTIIbl
' MEX/1y XOpJIaMU U CEKYIIUMU
6.13 BrncanHble U ONTMCAaHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3aumHoe pacnosnoxxenue AByX okpyxkHocted. Kacanue okpysknHoctei. OOmiue
' KacarebHbIE K ABYM OKPY>KHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
6 I'eomeTpus
6.1 Cunyc, kocunyc, tanreic yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TeOopeMa CHHYCOB. Pemnienue
' IPAKTUYECKUX 3a7a4d C UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUM OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEIEHUM OTPE3KOB
' CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOMI
Bektop, mnuHa (MOAynb) BEKTOpa, COHANpaBlIEHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
6.5 HaIlpaBJIEHHbIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omnepauuu HajJ BekTopamu. Pa3iokeHue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunatsel BekTopa. CkalipHOE NPOU3BEIACHHWE BEKTOPOB, MPUMEHEHHE IS




HaxXOXXACHUA OJIMH U YIJIOB

I[eKapTOBBI KOOpAUHAThl Ha TIIJIIOCKOCTH. 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 okpykHocTu. ['pagycHas u paguaHHas Mepa yrja, BbIUMCICHHUE JUIMH AYT
’ OKPY>KHOCTEH
6.10 IInomans Kkpyra, CeKTOopa, CErMEHTa

6.11

JIBiKeHUsT TUIOCKOCTH ¥ BHYTPEHHHE CUMMETpuu (Quryp (dJIeMEeHTapHbIE
npeacrasienus). [lapamnensuerit neperoc. [ToBopot




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

Kox
MpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBaHusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONEpaLluU
HaJ/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIO0JIb30BaTh
rpa¢puyeckoe TpEICTaBIEHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OlepupoBaTh IIOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  paclo3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, IPUBOAUTb IPUMEPBl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HATypajlbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATYPAJIbHBIX YUCEI, NPU3HAKU AEIUMOCTH,
LeJIOE YMCIIO0, MOJYJIb YMCia, OOBIKHOBEHHAs! OpoOb M JecsATHYHAs JpoOb,
CTAaHJAPTHBIA BHUJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOpEHb, YMEHHUE BBINOJHATH JCHCTBHS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsSIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaTh NPUKUIKY H
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMenue OICprupoOBaTh TIMOHATUAMU: CTCHCHL C MCJIbBIM II0Ka3aTCJICM,
apuMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWICH, anredpandeckas qpoos,
TOX/IECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHU OOoJbIie
€MHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1Mo ¢GopMylsiaM, IpeodOpazoBaHUs
IEJIbIX, APOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JIoKeHHEe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OonepupoBaTh MOHATHAMU: YHUCIOBOE DPAaBEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHHE pellaTh JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, ApPOOHO-
paloHalIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHM, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHCIE IIPHU
pelIeHUn 3aJa4 U3 JIPYIUX IPEeIMETOB M IMPAKTUYECKUX 3a]ad; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO MPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHHsI pellIeHU ypaBHEHU, HEPABEHCTB M CUCTEM

YMmenue omnepupoBaTh MOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbINEEe 3HA4YeHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLIUOHATIBHOCTb, JIMHEWHas
byHkus, KBagpatuyHas (GyHKIus, oOpaTHas MPONOPIHOHAIBHOCTH,
napabona, runepbosa; yMeHue CTpOUTh rpa@uku (QyHKIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHHus CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad W3 APYTUX Yy4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIAMU 3aBHCUMOCTH MEXKIY BETUYUHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENbHOCTD, apupMeTHIECKas
U TEOMETpHUYECKas IPOrpecCMd; YMEHHME HCIOJIb30BAaTh  CBOMCTBA
HOCJIE0BaTeNbHOCTEH, (POPMYINIBI CyMMBbl M OOILIETr0 4ieHa NpU PEHICHUU
3a1a4, B TOM 4YHCIE 3aJad M3 APYruxX Y4eOHBIX NPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4k pa3HbIX TUIOB (B TOM YMCIIE€ HA MPOLEHTHI, 10JU U
4acTH, JABWKEHHE, padoTy, LIleHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YNpPaBICHHUS JHUYHBIMH U CEMEHHBIMHU
¢uHaHCAMM); YMEHHUE COCTABJISTh BBHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBUIO 3a[a4M, HCCIECAOBATh IIOJy4YCHHOE PEUICHHE U
OLIEHUBATh MPABJIOTIO0OHOCTD MOJTYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOIBHUKH, MPSIMOYTOIBHBIN TPEYroJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuieJiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAICIUs; OKPYKHOCTB,
KpYT, KacaTelnbHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3a/Ja4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB (QUryp U
¢dakToB

10

YMeHue omnepupoBaTh TOHSATHSAMH: PAaBEHCTBO (QUTYp, PpPaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YToJl
MeX1y IpSIMbIMU, EPIIEHANKYIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
NMoJ0OHbIE TPEYrOJbHUKH, CHUMMETPHsSI OTHOCUTEIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETPHIO H Tmoxodue ¢uryp,
[apajuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MHUPE

11

YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yrIJia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJIOMIA b, YMEHUE OIIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMETpa U TIIOIIAIA MHOTOYTOJIbHUKOB, IJTMHBI OKPYKHOCTH U
IOMIAM Kpyra, oObeMa MpsIMOYTOJBHOTO Mapalljielienumnea; yMEHHe
MPUMEHSATH MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiapbHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TJIOIIAIeH

12

YMenue  uzobpaxarb  IUIOCKME  (QUTYpRl W HX  KOMOHWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpBl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OITMCaHHIO
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YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAash CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHUE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ay, B
TOM YHUCJIE U3 APYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AHArpaMMBbl,
TaOJHIIBI, cpesiHee apu(MeTHIecKoe, Menana, HanooJbIIee 1 HaNMEHbIIIee
3HaueHus,  pa3Max  YUCIOBOrO  Habopa;  yMEHHE  W3BIIEKaTh,
UHTEPIIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, PEACTABIECHHYIO B
TabIMIax M Ha JuarpaMMax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOIECCOB U SIBICHUN; yMEHHE pAClO3HABaTh H3MEHYMBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (RJIEMEHTapHbI  HCXO.)
CJIy4alfHOT'O OIbITa, CIlydyaliHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHUE
HaXOIUThb  BEPOATHOCTM  CIy4yallHbIX  COOBITMM B oOmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCIOJIb30BaHMEM IpaBHIIaA
YMHOXKEHUS; YMEHHME OLCHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
ABJICHUHM, NTOHMMATh POJIb NPAKTHUYECKHU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaroIleM MHPE U B KU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBIH METO JJISl PELICHUs 3a]lauH,
IIPUBOAUTH INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH NMPUMEPBI MaTEMaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nenbie yucna. [IpusHaku 1eIMMOCTH LETBIX YUCET
12 OOBIKHOBEHHBIE M JECSATUYHBIC POOU, MPOLEHTHI, OECKOHEYHBIE MEPHOAUYECKHE
Ipobu
1.3 PannonanbeHele uncia. ApupmeTuyeckue onepanuy ¢ paliMoHaJIbHbIMU YHCIIAMU
1.4 JeiicTBuTenpHbIe Yncia. ApupMETHIECKHE OTIEPAIMHU C ICHCTBUTEIBHBIMUA YHCIAMU
15 Hpn6nH>KéHVHLIe BBIYUCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYHCIICHUM
2 Anrebpanyeckue BbIpaXXeHUS
2.1 bykBeHHbIE BbIpa)KEHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
7 Crenensb ¢ nenbiM nokazaresneMm. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTteneM. CBOMCTBa
' CTEeTeHH
23 MHorousneHsl
2.4 Aunrebpanueckas 1poOb
)5 Apudmernueckuii KOpeHb HaATypaJbHOH crereHu. [leiicTBus ¢ apudmeTrndaeckumMu
' KOPHSIMH HaTypajJbHOU CTEIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Llensle u poOGHO-paoHaNbHbIE YpaBHEHHUS. CUCTEMBbI M COBOKYITHOCTH YpaBHEHUI
319 Llenbie u npoOHO-palMoHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABECHCTB
3.3 Penrenune TeKCTOBEBIX 3amau
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEI0BATEILHOCTEH
4.2 Apudmernueckast 1 reoMerpuueckas nmporpeccuu. opmyiia cI0KHBIX IPOLIEHTOB
5 OyHKIMHU
®yHkuus, cnocoos! 3aganus Gpynkuuu. 'papuk ¢pynxuu. O6nacte onpeaencHus u
51 MHOKeCTBO 3HaueHu QyHkuuu. Hymu @ynkuuu. [IpoMexyTku 3HaKONOCTOSHCTBA.
o [TpomMexxyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHMMYMBbl (QYHKIHU.
HauOonpiiee n HaumeHblee 3HaueHHE GYHKIHUN HA IPOMEKYTKE
6 KoopauHatsl Ha IpsIMO U IIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl u Ux cBOicTBa
7.2 TpeyronbHuK




7.3

MHOroyrojasHUKH

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 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




