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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EeJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOIIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHH Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJeHus «OT TMPOTHBHOTO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath 0OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[lenpio M3ydeHUs TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTa
P PEIICHUHM KaK MaTeMaTHYECKUX, TaK U MPAKTUYCCKUX 3a/1a4, BCTPEUAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
T€OMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIA PHUCYHOK, HAWTH
IUIOMIAh  3€MEJIbHOTO  YYacTKa, pPAaCCUMUTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mepbl Tapaxa Jii aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemeHny 3amad MPAKTUISCKOTO XapaKTepa OOYYAIOIMIUNCS YYIHUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBAThH aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOyJaronirecss He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHSATHSIMH, a
YBEpEHHO OBiajeBaloT UMH. CyIECTBYIOIINE TEMBI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3YJaloTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO MPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkKe Bcero pu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3azay.

CornacHo yueOHOMYy IMaHy B 8-9 Kiaccax wusy4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3iciibl
comepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetpipéxyronpHuKny», «[lomoduey, «dneMeHTs TpuroHoMeTpumny», «Ilnomaamy», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzydenue yue6Horo Kypca «I'eomerpusi» orsoaurcsa 204 yaca: B 8 kiacce
— 102 gaca (3 yaca B Hegento), B 9 kinacce — 102 vaca (3 yaca B HeZIeIIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

YeTbIpéxyroJbHUKH

[lapannenorpamm, ero mnpu3HaKu U cBoucTBa. [IpAMOyTOiIbHUK, POMO,
KBaJIpaT, UX MPHU3HAKU U cBoiicTBa. Tpanenus. PaBHOOeapeHHas Tpamenusi, e
cBoOMcTBa U pu3HaKu. [IpsimoyrosibHas Tpaneuusa. CpeaHss TMHUS TPANICLHH.

Cpennsiss TMHUS TPEyroJbHUKA. METoJ yIBOECHHS MEAHAaHbl TPEYTOJIbHHKA.
TeopeMa 0 nepeceyeHnn MeuaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPIUOHANBHBIX OTpe3kax. Teopema
BapuHboHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoOue

[logoOue TpeyrodbHUKOB, Kod(pduuueHt mnonodus. IlpuzHaku mnogoOust
TPEYrojabHUKOB. IlpuMeHeHMe MOAOOMS TpU pEIIEHUHM TE€OMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[lonarue o mionaau. CBoMCTBa IUIOMIAACH TEOMETPUUECKUX (DUTYD.
[Tpocreiimure GopmMymbl A MIIOLWAAN TPEYroJdbHUKA, TapajljiesiorpaMmma, pomoa u
Tpaneuuu. [lnomanu nogoOHeIX ¢puryp. OTHOILIEHUE IO TPEYTrOJbHUKOB.

Teopema IIngaropa

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

JIeMEeHThI TPUTOHOMETPHUH

CHHYC, KOCHHYC, TAaHI'€HC W KOTAHIE€HC OCTpPOro yria IpsIMOYTOJIBHOIO
TpeyronbHuka. TpuroHomerpuueckue ¢Gynkinun yrioB B 30°, 45° u 60°.
[IponopimoHanbHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO

BrnincanHble M LEHTpAIbHBIE YIJIBL, YTOJl MEXIY KacaTeJbHOM U XOPJOW.
Vel MexIy XOpAamMu U CEKyIIMMH. BIHCaHHBIE M ONMCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIpEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4YeThIpEXYrojibHUKa. B3auMHoe pacrnonoxeHue JBYyX OKpyxkHocTed. Kacanue
OKpyxHOCTel. O61I1e KacaTteiabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemienne TpeyrojibLHUKOB
Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHYECKOE  TOKAeCTBO.  MDopMyibl  mpuBeaeHUs.  Pelnenue



TPEyTrOJbHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenne 3a1a4 reoMeTpUUECKON ONTUKH.

Tpuronomerpuueckue bopmynbl IS IJIOIIAIA  TPEYroJIbHUKA,
napayienorpamma, pomoOa, Tpaneuuu. Popmyna [epona. Popmyna momagu
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
MIPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBajJpaTe KacareyibHOW. [[pruMeHeHne nmpu pelmeHnd reoMeTPpUYECKUX
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTnu.

MeTtoa koopauHaT

VYpaBHeHUEe NpSAMON Ha TJIOCKOCTU. YTJIOBOM KOA(GOUIIMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHM CMbICH. [lapajuienpHOCTE M NEPHEHAMKYJISIPHOCTH
NpsMBIX (depe3 yriioBod Ko (HUILIMEHT).

VYpaBHeHue OKpyx)HOCTHM. Haxoxnenue mnepecedeHUN OKpPYKHOCTEW H
NpsAMBIX B KoopanHarax. Popmysia pacCTOSHUAS OT TOYKH 10 mpsMou. [lmomans
napajuieiorpaMma B KOOpPAMHATaX, MOHATHE 00 OPUEHTHPOBAHHOW IJIOLIA/IM.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1a4dax.

BexTopbl

BekTopbl Ha miockocTd. CIOXKEHWE M BBIUMTAHHWE BEKTOPOB — IIPaBHIIA
TPEYrOJIbHUKA U NapajiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHME BEKTOPOB, YMHO)XCHHE BEKTOpa Ha YHUCIO B
KoopauHatax. [[puMeHeHrne BeKTOpoB B (PU3UKE, LIEHTP Macc.

[lonarue o Oa3uce (Ha IJIOCKOCTH). PasioxeHuss BEKTOPOB MO 0asucy.
CkaysipHOE TIPOW3BEIACHUE BEKTOPOB, F'€OMETPHUUYECKHII CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopAauHaTaxX. JUCTpUOYTHMBHOCTh CKaJsPHOIO IPOW3BEACHUS.
CkansipHoe TPOM3BENECHUE U IpoenupoBaHue. [IpuMeHeHue CKaJIspHOTO
NPOU3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJMH W yriaoB. Pemenwue
r€OMETPUYECKHX 3a/1a49 C IOMOUIBIO CKAJIIPHOTO IPOU3BEAECHUS.

JIJINHA OKPYKHOCTH M IUIOIIAAb KPYyra

[IpaBuiibHBIE MHOTOYTOJNBHMKH. [[nmmHa okpyxHOCTH. I'panmycHas w
paavaHHas Mepa yIya, BBIUMCICHHE IJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeieHust 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIONIA/IN KpyTa.

JIBHKEHMSI TIIOCKOCTH



LentpansHas cummerpusi. LlenTpanbHo-cummeTpuynbie (urypsl. [ToBopoT.
OceBasg cummetpusa. PuUryppl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOMl OCH.
[TapannenbHbIN NEPEHOC.

[lonarue nBwXeHUs U ero cBoicTBa. PaBeHctBO Quryp. IlposBiaeHus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYype, apxurTekrype. Kommosuruu
JNBUKEHUH (mpocteiimue npuMepsl). [[puMeHeHrne B reoMeTpUYecKHX 3a/1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTH4YECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeNOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBbIKAMU MCCIIEI0BATEIBCKON A TENbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW NIl PEUICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanum K M3MEHAKINUMCH YCJIOBHAM COUMAIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSIX, B TOM YHCIIC paHEC HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISATUBHBIMU JECHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIECTBCHHBIN MpPU3HAK KiaccU(UKaIny,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUEHUH IO aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIIMU, OOOCHOBBIBATH COOCTBEHHbBIC
paccyXIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PpEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY SKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBI, pemaeMol 3a7add, BBICKA3bIBATh HJEH, HAIICIICHHBIE HA ITOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUsS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBaHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, IUTAHMPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W HWHBIE); BBIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpATh CMOCOO pelieHus ¢ Y4E€TOM MMEIOIIUXCI PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTAaBICHHON IENU U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WK HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHHS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy o6y4uenus B 8 ki1acce 00ydaromuics MOTYYUT CIEAYIONTNE TTPEIMETHBIC
pPE3yIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHUJABl UYETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
MOJIb30BAThCS MX CBOMCTBAMH MPH PEIICHUH N€OMETPUYECKHX 3aaad. Paznmyarh
NPU3HAKU U CBOWMCTBA IMapajuiesiorpaMma, poMOa U NpsiIMOYroJIbHUKA, JOKAa3bIBaTh
WX ¥ YBEPEHHO MPUMEHATH MPU PEUICHUHU T€OMETPUUYECKUX 3aad.

Hcrnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUST MEANAH TPEYToJIbHUKA (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianeth moHsATHEM CpeAdHEN JIMHUM TPEYTrOJIbHUKA U TpanelUruH, IPUMEHATh
UX CBOMCTBA NIpPH PEIICHHMH T'€OMETPUYECKMX 3aaad. lcrmonp3oBaTh TeopeMmy
dasieca U TeopeMy O NMPONOPLUUOHANBHBIX OTPE3KaX, MPUMEHITh UX JJI PEIICHUS
MPAKTUYECKUX 33/1a4.

Pacrio3naBaTh IEHTpaTIbHO-CUMMETPUYHBIE (DUTYpBl W HCIOJB30BATh HUX
CBOMCTBA MPH PEIICHUU 3a]1a4.

Bnanete moHATHSMH MOAO0MS TPEYTrOJAbHUKOB, KOd(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh pencTaBiieHue o
npeoOpa3zoBaHuu MOA0OMA U O MOAOOHBIX (urypax. [lomb3oBaThCcsi MpU3HAKAMU
Mo00MsT TPEYTrOJbHUKOB TPU PEIICHUH Te€OMETpUYECKUX 3aaad. Jloka3wpiBaTh U
MPUMEHSITh OTHOIIEHHUS MPONOPIUOHATIBHOCTUA B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpuMeHsTh MOA00UE B MPAKTUYECKUX 3aadax.

BeiBomuTh W HWCHOJIB30BaTh MpocTeiiue (QopMysabl Uisl  IIOIIAAU
TPEYroJIbHHKA, TIapajljiesiorpaMma, poMOa U Tpanenuu. Beraucnsats (pa3iundHbIMU
cnoco0amMu) IUIOMIAAh TPEYroJdbHUKA | TUIOMAQAM MHOTOYTOJBHBIX (UTYD
(moJyb3ysCh, TNI€ HEOOXOIUMO, KAJIBKYJISTOPOM). 3HATh OTHOIIEGHHE IUIONIaAcH
NMoAOOHBIX (PUTYpP U NMPUMEHATH MPHU pelieHUH 3ajaad. [IpuMeHATh MmoydYeHHbIS
YMEHHSI B IPAKTUYECKUX 3a/1auax.

[Tonp3oBaThess Teopemoii [ludaropa mns pemieHuss TEOMETPUUYECKUX U
npakTudeckux 3agad. CTpoUTh MaTEMaTUYECKYH0 MOJENb B MPAKTUYECKUX
3aJlayax, CaMOCTOSITENIBHO JIENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnanets mNOHSATMEM BIOMCAHHOTO W ILEHTPAJBHOTO YIJIa, VyIia MEXIy
KacaTeJIbHOM U XOPJIOW, ONMCAHHOW U BIUCAHHOM OKPYKHOCTH TPEYTOJIbHHUKA U
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPU PEILICHUH 3a]1a4.



[IpuMeHsATh TOyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTHUYECKUE
MOJIEINU JIJIS 3a/1a4 PEabHON JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TpPUMEHEHHUEM TMOAO00US W TPUTOHOMETPHUM (MOJB3YACh, TAC HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHIity 00y4yeHus B 9 kiiacce 00y4aromuics MOIyYUT CIETYIOIINE MPeIMETHBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
INOMOUIBIO PAa3IMYHbIE 3JIEMEHTHl IPSIMOYTOJIBHOIO TPEYroJIbHUKA («pelIeHne
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTb TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPHUMEHATH UX IS
HAXOXKJEHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELICHUN TIeOMETpUYECKUX 3anad. [IpuMeHATh IOaydeHHbIE 3HAHWUS IIPU
pELIEHNUH NTPAKTUYECKUX 3a1au.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOKJICHHE TUIOIIAN, BBIBOJIUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POPMYyJIaMH JUIsl IUIOIIAAU TPEYTOJIbHHKA,
napajuiesorpaMmma, pom0a, Tparneuuu, BBIBOJUTh U IPUMEHATh Gpopmyiy ['epoHa u
(bopMyiTy JUIsl TUTOIAIHN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsIX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenas npyu pelieHny 3a1ay.

Hcnonp30BaTh TEOpEMBl O BIMCAHHBIX YIVIaX, YIWIAX MEXAY XOpIaMu
(CeKyUIMMM) U yTiie MEXKIy KacaTeabHON U XOp0H NP pEeIeHUH FeOMETPUUECKUX
3amad. Jloka3pIBaTh W NPUMEHATH TEOPEMBI O NMPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBaPATE KaCaTCIbHOM.

Bnanetes moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
OpssiMOM  Ha IUIOCKOCTH. Bragerb MNOHATHSAMM YIJIOBOrO KO3(pQUIMEHTa U
CBOOO/IHOTO 4JI€HA, MOHUMAaTh HUX TE€OMETPUUECKHH CMBICI U CBSI3b YIJIOBOTO
kod(dduienTa ¢ Bo3pacTaHMEM M YObIBAHMEM JMHEHHOW QYHKIUU. YMETb
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHBIE C NAPAJUICIbHOCTBIO H
NIEPIECHINKYJIAPHOCTBIO MPSAMBIX, IIEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECCUCHHUS.

BeiBoIUT M BIAAETh YPAaBHEHUEM OKPYKHOCTH. Mcmonp3oBaTh MeTOA
KOOpJAMHAT Ul HAXOXIEHUsS IEPECEYCHUM OKPYKHOCTEH U NpsAMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKM JO MPSMOM, IUIOUIAJAM MapajuieiorpaMMa B
KOOpAMHATAaX, UMETh MOHATHE 00 OpHUEeHTUpOBaHHOW momaau. lloap3oBaThCs



METOJOM  KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IMpU  PpPELIECHUU
FEOMETPUYECKUX M TNPAKTUYECKUX 3anad. [IpuMeHATh METOJ KOOpJIMHAT B
[PaKTUKO-OPUEHTHUPOBAHHBIX FTEOMETPUYECKHX 3a/1a4ax.

Bianerb NOHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJETh IPAaBUJIAMU TPEYTOJbHHUKA U MapajijiesorpaMma.
Bnanetes NpakTUYECKMMH WHTEPOPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMHd BEKTOpa. BiiageTe CJI0KEHWEM M BBIYUTAHUEM BEKTOPOB,
YMHO@EHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.

WNmets nipencraBienre o 0asuce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpbI CHUJI  C TOMOIIBIO TMPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATh TmoydeHHbIE 3HAHUS B
IPOCTEHIINX PU3NUECKUX 3a/1adax.

Biagete NOHATHEM CKaJSPHOIO IPOM3BEICHUS BEKTOPOB, MOHHUMATh €TI0
T€OMETPUYECKANA CMBICII W YBEPEHHO IIOJb30BAThCSl €0 BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBs3b C MpoeurpoBaHueM. [I[puMeHATh CKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs NIJMH U YIJoB. PemaTre reoMeTpuyeckue 3ajJayd ¢ MOMOUIbIO
CKaJISIPHOTO Ipou3BeAeHUs. VCIonb30BaTh CKAJSIPHOE MTPOU3BEICHUE BEKTOPOB B
anredpandeckux U GU3NYECKUX 3a/1ayax.

Bnanete NOHATHSIMHU MPABUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TYTH OKPY’KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOMAAb Kpyra 1
ero ygacred. I[loHnMare cmeicit yncna m. [IprMEHATH MOJIydeHHBIE YMEHHMS IIPU
pelIeHNU TPAaKTUYECKUX 3a4ay. 3HATh HUCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

NMeTs mnpencraBieHHe O TMpeoOpa3oBaHUM IUIOCKOCTH, O JABHMKCHHSIX.
Haxonute ocu, UEHTphl CUMMETpUM (UTyp, LEHTPHl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIMX TpeoOpazoBanuii. [IpuMeHATh NBUKEHUS TJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]ad.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon
Ne HaunmeHnoBanue pa3aesioB JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTeIbHbIE
KonTpoabubie IIpakTnueckue
n/n U TeM NPOrpamMMmbl Bcero pecypcbl
padoThI padoThI
1 YeTbIpEXyroJbHUKH 22 1 bub6nunoreka L{OK https://m.edsoo.ru/a5ch98eb
bubnnoreka IIOK
2 Hromaze 16 1 https://m.edsoo.ru/a5ch98ebhttps://m.edsoo.ru/a5ch98eb
T I1
3 copema [udaropa 18 1 bubmuoreka IOK https://m.edsoo.ru/a5ch98eb
Hayalia TPUTOHOMETPUU
4 [TomobOwue 16 1 bubmmoreka [JOK
Yriel u
5 YETBIPEXYTOJIBHUKH, 20 1 bubmuoreka L{OK https://m.edsoo.ru/a5ch98eb
CBA3aHHBIE C OKPY>KHOCTHIO
I1 , 0000 ,
6 OBTOPEHHE, 000 meHI:Ie 10 1 bu6mmoTteka I1OK https://m.edsoo.ru/a5ch98eb
CUCTeMaTH3aIHsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 [TIPOI'PAMME




9 KUIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne ni/m Konrpoubnbie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
L Petiertite TpeyrobHikon 22 . https://m.edso0.ru/dddde230
bu6mmorexa [IOK
2 Tonotue TpeyrommHuKos 12 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Merox koopauHat 10 ! https://m.edsoo.ru/dddde230
bubmuoreka [JOK
4 Bexroper 20 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
° JLTHHa OKPYIKHOCTH H ILITOWAAE KpYTa 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 JIBHDKCHH T110CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 1 bu6nmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne n/n Tema ypoka Bceero Kontpoabueie  IpaxTiieckue fI[:;'?eHI/IH :)Ig;l;l;z?;;eeﬂbﬂme
padoThI padoThI pecypesI
1 [Tapannenorpamm, ero npu3Haku u 1 bubnnorexa [HOK
CBOMCTBA https://m.eds00.ru/8c2d08f0
5. [Tapannenorpamm, ero Npu3HaKu U 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3. [Tapannenorpamm, ero npu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero npu3Haku u 1 bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/dc674776
. [Tapannenorpamm, ero npu3Haku u 1 bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/4823807b
6. [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 1 bubnnoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edso0.ru/8abc88a8
- [IpsimoyronbHUK, poMO, KBaJpat, UxX 1 bubnnorexka [JOK
MPU3HAKU U CBOMCTBA https://m.edso00.ru/d6a662c9
g [IpssmoyronbHUK, poMO, KBaJIpat, ux 1 bubnuorexa [IOK
MIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9. [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 1 bubnnoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edso00.ru/a6373aa2
10. Cpenusis TUHUS TPEYrOJIbHUKA 1 bubnnorexka [HOK




https://m.edsoo.ru/6elbcbbb

11. CpenHsist TMHUS TPEyrojibHUKA bubmmorexa LHOK
https://m.edso0.ru/6b23a4c3
. Tpaneuus. PaBHoOenpenHas bubnuoreka [IOK
Tpanenus, e€ CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBHoOenpeHHas bubnunoreka HOK
Tparnenus, € CBOMCTBA U MPU3HAKHU https://m.edso00.ru/17f960ca
14. [IpssmoyronbHas Tpanenus bubamorexa LOK
https://m.eds00.ru/3375c8f3
15. Cpez[H;m JIMHUSA Tpaneuunu bubnnorexa HOK
https://m.edso00.ru/7963a7f5
bubnnoreka [JOK
16. Teopema Daneca https://m.edsogru/342ea505
bubnunoreka [JOK
17 Teopema darneca https://m.edsogru/a2402d2b
1. Teopema o nponopuOHaIbHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19, TeopeMa 0 mpONOPLMOHAIBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edso0.ru/8eccc056
20. LlenTp Macc TpeyrojbHUKa bubmmorexa [OK
https://m.edsoo.ru/9chcfo6c
71, [leHTpanbHO-CUMMETPHUYHBIE bubnnorexka [JOK
burypsl https://m.eds00.ru/8578076a
~ KonTponbhas pabota no teme bubmuoreka [IOK
"YeThIpEXYroJbHUKN" https://m.edsoo.ru/bed0fof3
23, [Tonstue nnomaau. CoiicTBa bubnmoreka [JOK
IUIOIIAIeH TEOMETPHUECKUX (HUTyp https://m.edsoo.ru/7af5b92e
24, ITonsarue wromanu. CBoiicTBa bu6mmoreka [IOK




ionaie reoMeTpuIecKux Guryp

TTousrue wiomamu. CBoicTBa

https://m.edso0.ru/37a176¢c0
bubmuorexa [JOK

25.
IJI0IAJIeH TEOMETPUUIECKUX (DUTYP https://m.eds00.ru/6004265a
[Ipocreiitme hopmysasl s
IUTOUIAAN TPEYTOJIbHUKA, bubnunoreka HOK
26.
napajuiesorpamma, pomoa u https://m.edso0o.ru/596ald0e
Tpanenuu
[Ipocreiitmme hopmyasl s
97 IJTOUIAAN TPEYrOJIbHUKA, bu6mmoreka [IOK
' napajiesiorpaMmma, pomoa u https://m.edsoo.ru/f636de1f
Tpanenuu
[Ipocreitmme Gopmynbl ass
28 IUTOUIAAN TPEYrOJIbHUKA, bu6mmoreka [IOK
' napasuenorpaMmma, pomoa u https://m.eds00.ru/9732274d
Tpanenuu
[Ipocreitmme Gopmynbl amns
29 JIOIIA I TPEYTOJbHUKA, bu6mmoreka [JOK
' napajlenorpaMmma, pomoa u https://m.eds00.ru/e6458963
Tpanenuu
[Ipocreitmme Gopmynbl amns
30 JIOIIA M TPEYTOJbHUKA, bubmuorexa [JOK
' napasiesiorpaMma, pomoa u https://m.eds00.ru/0b18fc61
Tparnenuu
[Ipocreiimme Gopmynbl s
31 IIJIOIAIU TPEYTOJIbHHUKA, bubnnoreka [JOK
' napasiesiorpaMma, pomoa u https://m.edsoo.ru/eb691e04
Tpanenuu
32. [Ipocreiime hopmyasl s bubmmorexa LIOK

https://m.edsoo.ru/8b93cfba




IJIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpamma, pom0a u
Tpanemnuu

[Tpocreitmme Gopmyibl ajis
IUIOLIA/IA TPEYTOJIbHUKA,

bu6mmoreka [IOK

33 napajuiejiorpamMmma, pomoa u https://m.edso0.ru/c35f544d
Tpaneuuu
[Ipocreiiue hopmysasl s
34, ILIOLIAZU TPEYTOJIbHUKA, bu6mmoreka [IOK
napajuiejiorpamMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tparnenuu
35, KonTponbhas padota no teme bubnnorexa [HOK
"ITnomans" https://m.eds00.ru/05f10573
bu6mmorexa [IOK
36. Teopewma Mugaropa https://m.edso0.ru/7f631f27
37, [Ipumenenue Teopemsl [ludaropa bubnnoreka [JOK
IIPU PEIICHUN NMPAKTHYECKUX 3a/1a4 https://m.eds00.ru/4829510
38, ITpumenenue Teopemsl [Iugaropa bubnuoreka [IOK
IIPY PEIICHUH NMPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
19 ITpumenenue Teopemsl [Iugaropa bubnnoreka [JOK
IIpU PELICHUHU NTPAKTUYECKUX 3a1a4 https://m.eds00.ru/396250fc
40. [Ipumenenue Teopemsl [Mudaropa bubnnorexka [JOK
IIPU PELICHUN NMPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
a1 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
IIpY PELIEHNUH NPAKTUYECKUX 3a1a4 https://m.edso00.ru/ch69a011
42 [IponoprroHanbHbBIE OTPE3KU B bubnnoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
43. [TponoprinoHanbHbBIE OTPE3KH B bubmuorexa [JOK




MPSIMOYTOJIBHOM TPEYrOJIbHUKE

https://m.edsoo.ru/al5549ea

44 [IponopuiroHalIbHBIE OTPE3KU B bubmumorexa [IOK
' MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/lecbc886
45 IIponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
' OPSIMOYTOJIBHOM TPEYTObHHUKE https://m.edsoo.ru/c0dc264b
[IponopmoHanbHbIe OTPE3KHU B bubnnoreka [HOK
46.
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
47 [IponoprroHanbHbIE OTPE3KU B bubnnorexa [HOK
' MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
48 [Tonobue TpeyroabHUKOB, bubnuoreka [IOK
' k0> dunuenT noxodus https://m.eds00.ru/19400684
19 [Tonobue TpeyroabHUKOB, bu6mmoreka [IOK
' ko3 purmeHT nogoous https://m.edsoo.ru/21ebb50b
50 n 6 bu6mmorexa [IOK
' DHSHAKH HOACDISL TPEYTOIBHIIOB https://m.edsoo.ru/bbf2c3a6
51 n 6 bubmuorexa [JOK
' DHSHAKH HOACDISL TPEYTONBHIKOB https://m.edsoo.ru/8db11ff7
52 n 5 bubmuorexa [JOK
' DHSHAKH HOACDISL TPEYTONBHIIOB https://m.edsoo.ru/9ed11d5b
c3 n 6 bubnmoreka [JOK
' PHSHAKH HOAOOWA TPEYTOIBHMKOR https://m.eds00.ru/152d2193
ca n 6 bubnmoreka [JOK
' PUSHAKA IOAODIE TPEYTONPHIKOR https://m.eds00.ru/23dc95f1
cc N 6 bu6mmorexa [IOK
' PUSHAKA IOAODIE TPEYTONPHIKOR https://m.eds00.ru/8d1d9d16
[Ipumenenue nompodust npu bubnnoreka [JOK
56.
pELICHUH MTPaKTHYECKUX 3a/1a4 https://m.eds00.ru/d97bf297
57. [Tpumenenne momgoows mpu bubnmoreka [JOK




PEIICHUHU MMPAKTUYCCKUX 3ada4

https://m.edsoo.ru/5b21c5aa

sg [Tpumenenne nogo6us npu bubmumorexa [IOK
' pEeLICHUH MTPAKTUYECKUX 3a/1a4 https://m.edso0.ru/e0d80738
59 [Tpumenenne nogo0us pu bubnuoreka [IOK
' pELIEHNH NTPAaKTUYECKUX 3a/1a4 https://m.edsoo.ru/cace17d8
€0 [Ipumenenue moao0ust mpu bubnuorexa [JOK
' peLIeHUH TPaKTUYECKUX 3a/1a4 https://m.edsoo.ru/8717ee6a
61 [Tpumenenne nogo0us pu bubnnorexa [HOK
' peLIeHUH TPaKTUYECKUX 3a/1a4 https://m.edso00.ru/d9159d9d
bu6mmoreka [IOK
62. II
O NOACOHEIX GHryp https://m.eds00.ru/d8638f34
bu6mmoreka [IOK
63. 11 0
JOWAAH NOROOHEIX GHTYP https://m.eds00.ru/2383022¢
bu6mmoreka [IOK
64. II
JOWAAH NONOOHBIX GHTYP https://m.edsoo.ru/5ee2a7d4
BBenenuve nonstus
65 I e(l)[6 a30BaHUs 0100 U bubmmorexa [OK
' peobp a https://m.edsoo.ru/aaf7e944
oJI0OHBIX GUryp
66 KonTponbHas pabota no teme bubnnorexka [JOK
' "Tlomo6ue" https://m.eds00.ru/89c3236d
CuHyc, KOCUHYC, TAaHT€HC U
67 KOTaHT'€HC OCTPOro yrjia bubmmorexa [JOK
' TPOTO ¥T https://m.edso0.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAaHT€HC U
68 KOTaHI'€HC OCTPOro yrjia bubmmorexa [JOK
' poro ¥t https://m.edso00.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
69 Cunyc, KOCUHYC, TAHT€HC U bubnnorexka [HOK

KOTaHI'€HC OCTPOro yria

https://m.edsoo.ru/b41c27f9




MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

20, Tpuronomerpuueckue GyHKIUU bubmumorexa [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckue GyHKINU bubnuoreka [IOK
yriioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
7. KontponbHas paboTa nmo teme bubnnoreka [HOK
"Hauana rpuronomerpun" https://m.edsoo.ru/a9db1f7a
73. Brircannbie ¥ IeHTpanbHbBIE YIJIbI bubnmorexa HOK
https://m.edsoo.ru/ae5f890d
74. Brincannbie ¥ IeHTpanbHbBIE YIJIbI bubnnorexa HOK
https://m.edso0.ru/d0233fa0
75. Brucannbie U IEHTpaIbHBIE YIUIBI bubmmorexa LIOK
https://m.edsoo.ru/ccaee9b0
76. Brniucannsie v IEHTpaIbHBIE YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77. VYros Mexay KacaTeJIbHOW U XOpJOU bubmmorexa [OK
https://m.edsoo.ru/775efa2f
78. VYros Mexay KacaTeJIbHOW U XOpJOU bubmmorexa [OK
https://m.eds00.ru/09166b3d
79. VYTIiael MEXAY XOPAAMU U CEKYILIUMHU bubmmorexa [TOK
https://m.eds00.ru/022e729c
80. VYTl MEXAY XOPAaMHU U CEKYILIUMU bubmmorexa [TOK
https://m.edsoo.ru/84a32a80
81 BrircanHbie 1 onMCaHHbBIE bu6mmorexa [IOK
YETBIPEXYTOJbHUKH https://m.edso0.ru/734d8ad9
-~ Brincannbie 1 onMcaHHbBIC bu6mmorexa [IOK
YEThIPEXYTOJIBHUKHU https://m.edsoo.ru/aa6clad6
83. CBolicTBa ¥ IPU3HAKK BIMCAHHOTO bubnuoreka [IOK




https://m.edsoo.ru/fe14a853

YeThIPEXYTroJbHUKA
ad. CBolicTBa ¥ IPU3HAKYU BIMCAHHOTO bubmumorexa [IOK
YEThIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
g5, CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/cf9e646f
86, CgolicTBa M MPU3HAKUA BOIUCAHHOTO bubnnoreka [HOK
YEeThIPEXYTOJIbHUKA https://m.edso0.ru/0b0501a3
g7, B3auMHoe pacnonoxxenue 1Byx bubnuorexa [JOK
OKPYKHOCTEMN https://m.edso00.ru/420d844e
g8, B3anMHOe pacnonoxeHue 1Byx bubnuoreka [IOK
OKPYKHOCTEMN https://m.edsoo.ru/42da86f2
. bubmuorexa [JOK
89. Kacatine okpyxkrocteit https://m.edsoo.ru/4cbf4ff9
. bubmuorexa [JOK
0. Kacatine okpyxinocteit https://m.edsoo.ru/52dcbe7d
91 OO6mme xKacaTelbHBIE K IBYM bubnnoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
KonrponbHas pabota no reme
92. "VTIIbl ¥ 9ETBIPEXYTOJIBHUKH, Bubmiorexa LIOK
" https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYXHOCTBIO
[ToBTOpeHmEe 1 060OIIEHNE.
93, Pemenue 3aga4, WILmOCTpUPYOIMX bubmuorexa [JOK
CBA3U MEXAY Pa3In4HbIMU TEMAMU https://m.edso00.ru/74d89ab9
Kypca
[ToBTOpenue u 06061IEeHNE.
o4, Pemenue 3aga4, WITIOCTPUPYIOIINX bubmuorexa [JOK

CBsA3U MCXKY pa3JIMYHbIMU TCMaMH
Kypca

https://m.edsoo.ru/6d05bcd8




[ToBTOpEeHME M 00OOIICHNE.
Pemenwue 3a1a4, WUTFOCTPUPYIOIIHX

bu6mmoreka [IOK

7> CBSI3U MEXKAY Pa3JIMYHBIMU TEMAMU https://m.eds00.ru/51013847
Kypca
[ToBTOpEeHME 1 000OIICHNE.
%. Pemenue 3aga4, WITIOCTPUPYIOIIMX bubmuorexa [JOK
CBA3U MEXAY Pa3IudHbIMU TEMAMH https://m.edso0.ru/248181a0
Kypca
[ToBTOpEeHME M 00OOIICHNE.
97. Pemenue 3apa4, MImoCTpUpyrOmmX bubmuorexa [JOK
CBA3U MEXAY Pa3IuYHbIMH TEMAMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHME M 00OOIICHNE.
98. Pemenue 3ana4, WmoCcTpupyrommx bubnuoreka [JOK
CBA3U MEXAY Pa3IuYHbIMU TEMAMU https://m.eds00.ru/6a69702b
Kypca
[ToBTOpeHue u 060061IEeHNE.
99. Pemenue 3apa4, WimoCcTpupyrommx bubnuorexa [JOK
CBSI3U MEXAY Pa3IMYHBIMU TEMaMU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpeHue u 06061IEeHNE.
100, Pemenue 3agay, WIOCTpUPYOIMX bubmuorexa [JOK
CBA3U MEXAY Pa3Iu4HbIMU TEMAMU https://m.edso00.ru/7942fc3c
Kypca
bu6mmorexa [IOK
101. HToroBasi KOHTpOJIbHASA paboTa https://m.eds00.ru/c2695¢10
[ToBTOpEeHME M 000OIIECHNE.
bu6mmoreka [IOK
102.  Pemenwue 3a1a4, WIUTIOCTPUPYIOLIUX

CBsA3U MCXKY pa3JIMYHbIMU TCMaMH

https://m.edso00.ru/b4981045




Kypca
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 Cunyc, KOCUHYC, TAaHT€HC yTI10B OT 0 1 bubnunoreka LIOK
1o 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnorexa [JOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
bubmuoreka [{OK
3 DopMyIIBI IPHBEAICHHA ! https://m.edso0.ru/98813486
bubmuoreka [{OK
4 DOpMyIIbI IPHBE/ICHHS . https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukos. Teopema 1 bubmuoreka [IOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pewenne tpeyronbHukos. Teopema 1 bubmmnoreka HOK
KOCHHYCOB https://m.eds00.ru/d934a6e6
bu6mmoreka IIOK
! Teopema cunycon ! https://m.edso00.ru/820ebf06
but6mmorekxa [IOK
8 T 1
copeMa CHHYycoB https://m.edso0.ru/000dd68f
Pemienne npaktuueckux 3aaad ¢
9 I/ICHOJ‘IBBOB:HI/ICM T€O CMLIH 1 bubmmoreka LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
but6mmoreka [IOK
10 HCITOJIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

11 HUCIIOJIB30BAHUEM TEOPEMBI bubnnorexa HOK
p https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HCIIOJIb30BAHUEM TEOPEMBI Bubmaorexa ITOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl UIst
13 HJII)O agu T : OJ'IBHI/IKE.) . buGnuorexa [IOK
Ha A Tpeyr ’ https://m.edso0.ru/009bf17e
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl UIst
14 HJII)O anu T : OJII)HI/IK(Ell) . buGnuorexa [IOK
Haw Tpeyr ’ https://m.eds00.ru/3479efa2
napajuresiorpaMma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O ani T : OJ'ILHI/IKE.) P Bubmiorexa ITOK
Ha Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuresiorpaMma
Tpuronomerpuueckue hopMybl IIIst
16 nJl;Jo agni T : OJ'IBHI/IK(}: . Bubmiorexa IOK
Hau TpeyT ’ https://m.edsoo.ru/35e8ab1f
napajuresiorpaMma
bu6nmorexa LIOK
17 ®opuyra F'epora https://m.edsoo.ru/ad8e9d59
bubnunorexa LIOK
18 ®opuyna F'epora https://m.edsoo.ru/8fb80467
bubnunorexa LIOK
19 ®opuyna F'epora https://m.edso0.ru/03b9324c
dopmyna MmIomaad BEITYKIOrO bubmuoreka [IOK
20 ..
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 dopMya IUIOIIAAH BBITYKIOTO bubnuorexa [IOK

YEeTBIPEXYTOJILHUKA

https://m.edsoo.ru/1b3f8284




99 KoHnTponbHas pabota 1o teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.eds00.ru/71316455
93 Xop/ibl ¥ TOI00HBIE TPEYTOJBHUKH B bubnmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpOU3BEACHUN OTPEZKOB bubnmnoreka HOK
XopX https://m.edsoo.ru/9a6b9583
o5 Teopema o0 MpoOU3BEACHUH OTPE3KOB bubnnorexa [JOK
XopA https://m.eds00.ru/3280910d
26 Teopembl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CeKYIINX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 MPOU3BEICHUN OTPEZKOB bubnnorexa [JOK
CEKYIINX https://m.edsoo.ru/ccdb3092
28 Teopema o kBazpare KacareabHOU bubmmorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBazpare KacareabHOU bubmorexa LOK
https://m.eds00.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHenast EgSsHE;Teegsi)?r?/I:Z 218dfa
31 Teopembl UeBbl 1 MeHnenas Eg&?ﬁﬁtg;gﬁi 463c1be
bubnuotexa [JOK
32 Teopenmtst Hepst 1 Mertenas https://m.edsogru/e1a81aa9
bubmmoreka [JOK
33 Homsrite o romoteti https://m.edsol_.[ru/14e624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSIMOI1 HA TIJIOCKOCTH. bu6muoreka [IOK

YrnoBoii ko3 pUIMEeHT 1 CBOOOTHBIH

https://m.edsoo.ru/2dcfad6b




YJICH, UX FCOMeTpI/ILIeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

. . bubnuorexa [JOK
36 YrI0BOi K0dpuIHCHT HuCBO6OHHHH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKHUIA CMBICIT
[TapamnensHOCTD U
37 NEePHEHANKYISIPHOCTD MPSMBIX (depe3 bubmorexa OK
PHEHAIEYIAP P P https://m.eds00.ru/6d686658
YIII0OBOM KOA(PPHUIIUEHT)
bubnunoreka LIOK
38 ¥ paBHeHHe OKpYKHOCTH https://m.eds00.ru/1658a6fd
Haxoxnenue nepeceuenuit
39 OKPY)KHOCTEH U IPSIMBIX B bubmorexa [JOK
by P https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenne nepeceueHuit
40 OKPY)KHOCTEH U IPSIMBIX B bubmorexa [JOK
24 P https://m.edsoo.ru/5777b234
KOOpJIMHATaX
®dopMyna pacCTOSHUS OT TOYKH 10 bubnmnoreka HOK
41 .
IpsAMOit https://m.edsoo.ru/5ffdeecd
Inomane mapannenorpamMma B
42 KOO HII/IHaTa)f HOH?ITI/IS 00 bubmorexa [IOK
P T https://m.edso0o.ru/19f84dae
OpPUEHTUPOBAHHOM TIIONIAIN
[IpumeneHnne MeTo/1a KOOpAUHAT B
43 HpaKTI/I‘—IeCKI/I-O I/IGZII-ITI/I OIIB)QIHHBIX bubmorexa HOK
P P P https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o Teme bubmuorexa [IOK
"Meton koopauHat" https://m.edso0.ru/b1271082
bubnunoreka LIOK
45 B
CITOPRL HA IHIOCROCTH https://m.edso0.ru/bd9a630e
46 CrnoxxeHue ¥ BbIUUTaHUE BEKTOPOB — bubnmoreka [JOK




IpaBuJia TPEYroJbHUKA U
napajuiesorpaMma

CrnokeHne U BEIYUTaHHE BCKTOPOB —

https://m.edsoo.ru/193ca346

47 MIpaBHJIa TPEYTOJIbHUKA U bubmorexa HOK
P TPeYT https://m.edsoo.ru/01d8e6al
napajuiejorpaMmma

48 YMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK

P https://m.edsoo.ru/e540d478
bubnunoreka LIOK

49 K

COPAMHATHL BEKTOPA https://m.eds00.ru/2278518f
Clio’)XkeHHUE ¥ BBIYMTAHHUE BEKTOPOB,

50 MHOKEHHE BEKTOpa Ha YUCJIO B bubmorexa HOK
Y P https://m.edso0.ru/c492667b
KOOpJIMHATAX
CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB,

51 MHOKEHHE BEKTOpa Ha YUCJIO B bubmorexa LOK
y P https://m.edso0.ru/2560ab87
KOOpIMHATaxX

59 [Ipumenenue BEKTOPOB B (pU3UKeE, bubmuoteka [IOK
LEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTre o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [{OK
Paznoxxenus BeKkTOpoB 1o 6a3ucy https://m.eds00.ru/757b9b30

54 [TonsaTre o 6a3uce (Ha MIOCKOCTH). but6mmorekxa [IOK
PaznoxxeHus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmoreka [JOK
Paznosxenust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/e1a50237
CkansipHO€ MPOU3BEACHNUE BEKTOPOB,

56 TEOMETPUYECKUN CMBICT U bubmuoreka [IOK
BBIPAKEHUE B JICKAPTOBBIX https://m.edsoo.ru/afbh9a2a0
KOOpJIMHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO bubnmoreka [JOK




IMPONU3BCACHUA

CkansipHoe NMpou3BeICHUE U

https://m.edsoo.ru/0bcd3387
bubnunoreka LIOK

58
MPOEIUPOBAHKE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKasipHOro
59 MIPOU3BEICHUS BEKTOPOB IS bubmmorexa [JOK
POTECA POB A https://m.eds00.ru/9d7b1240
HAXOXJICHUS JITUH U YTJIOB
[IpuMmeHeHue cKaIsipHOTrO
60 MIPOU3BEICHUS BEKTOPOB IS bubmmorexa [JOK
P A pOB A https://m.eds00.ru/99791584
HAXOXJICHUS JIJTUH U YTJIOB
[IpuMmeHeHue cKaIsipHOTrO
61 MIPOU3BEICHUS BEKTOPOB IS bubmmorexa LIOK
P A POB A https://m.eds00.ru/894c1248
HAXO0XICHUS JUIUH U YTIIOB
62 Pemienne reomerpuueckux 3aaad ¢ bubmmoreka [JOK
MIOMOILBIO CKAJIIPHOTO MPOU3BEACHUSA https://m.edsoo.ru/e572abc0
63 Pemenne reomeTpuueckux 3aaad ¢ bu6nmorexa LIOK
MTOMOIIBIO CKAJISIPHOTO MPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 Konrponbnas pabora no reme bubmuoreka [IOK
"Bekropsr" https://m.eds00.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmoreka HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUHCJIEHUE UX DJIEMEHTOB https://m.eds00.ru/2517463d
67 [IpaBUIbHBIE MHOTOYTOJIBHUKY, bu6muoreka [JOK
BBIYUCIIEHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bu6muoreka [JOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Ywuciio m 1 JyirHa OKPYKHOCTH bubmorexa [TOK

https://m.edsoo.ru/78b4dc48




bu6nmoreka [IOK

7 q
0 MO TE 1 JUTHHA OKpYIHOCTH https://m.eds00.ru/825673c7
71 JnvuHa 1yru OKpyKHOCTH bubmmorexa [JOK
AT ORPY https://m.eds00.ru/3c29839
72 JlmuHa TyTH OKPY>KHOCTH bubmorexa HOK
T Py https://m.edsoo.ru/4eb62ffb
73 Pagnannas mepa yria bubmorexa HOK
A pa yr https://m.edsoo.ru/d3b68dca
bubmuoreka [{OK
& Panuanias Mepa yria https://m.edso0.ru/e97f0369
75 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomaap Kpyra u ero 3J€MeHTOB Bbu6moteka [JOK
(cexTopa U CerMeHTa) https://m.edsoo.ru/10a2b760
77 [1nomane Kpyra u €ro 3J€MEHTOB bubnmorexa LIOK
(CexTopa 1 CerMeHTa) https://m.edsoo.ru/0d98bb54
Brrunciaenue nepuMeTpoB u
78 iomazaen ¢ur : BKJ‘IE)‘I&IO nux bubmorexa LOK
tHan M - https://m.eds00.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue mepumMeTpoB U
79 wiomaaen Guryp, BKIFOYAIOIINX bubnmorera LOK
Has M t https://m.edsoo.ru/adbcd171
AIIEMEHTHI KpyTa
KonTponbhas no teme "J{nuna bubmuoreka [JOK
80
OKPY’KHOCTH M IuIonaab kpyra' https://m.eds00.ru/0353e638
bubnunorexa LIOK
1
8 Hentpanbias CHMMETPHA https://m.edso0.ru/e63ff8f2
82 [leHTpaTbHO-CUMMETPUYHBIE (PUTYPHI bubmmorexa [JOK

https://m.edsoo.ru/5dbbfd1f




bu6nmoreka [IOK

83 Hosopor https://m.edso0.ru/a59548ae
84 0 bu6nunorexa LIOK
CeRai CHMMETPHA https://m.eds00.ru/de5f1903
I1 o0o06mieHue. Pemenne
o OBTOpPEHHE U ICHU ICHU BuGmorexa LOK
3aRa, WUTOCTPUPYIOTHIX CRAH https://m.eds00.ru/46bce128
MEXy pa3IMIHBIMU TEMaMH Kypca
86 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
87 0 . bu6nmnorexa LIOK
APALICIIBHDII HIEPEHOC https://m.edso0.ru/3b681983
88 n . bubmuoreka [IOK
OHATHE JIBIDKCHHA 1 €10 CBONCTRA https://m.edsoo.ru/4bda89ea
89 p bubnuoreka [{OK
aBEHCTBO Guryp https://m.edsoo.ru/aba7d464
[IposiBnenus cuMmMeTpuu B IpUpo/IE, bubmuoteka [IOK
90 )
JKUBOIIACH, CKYJIBITYpE, apXUTEKTYype https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHmit bu6mmoteka IIOK
(mpocTeiiine mpuMepsl) https://m.edsoo.ru/2a4a2ba8
IT e u 00o0menne. Pemenue
. OBTOPCHHE U HICHU HIEHU BuGmiorexa [IOK
ST, WUTIOCTPHPYIOMIHX CBA3H https://m.edsoo.ru/efefead3
MEXy pa3TUYHBIMU TEMaMHU Kypca
0 [ToBTOpenue u 0600mIeHNE. Permenune Bumiorexa 1IOK
373, HILTIOCTPHPYIOIIHX CBASH https://m.edsoo.ru/c58e409e
MEXTy pa3IMIHBIMU TEMaMH Kypca
IT 000 . Pemienne
OBTOpPEHHUE U 00001IeHIE Bumorexa 1IOK
94 3a/1a4, WTIOCTPUPYIOIIHNX CBSI3U

MEXy pa3IMYHbIMU TEMaMHU Kypca

https://m.edsoo.ru/54d14267




[ToBTOpenue u 0600mIeHNE. Permenue

95 3a/1a4, WUIFOCTPH HUX CBA3U 1 bubmmorexa LOK
Aad, pupyrott https://m.edsoo.ru/a78455c5
Me)KI[y pa3J'II/I‘-IHLIMI/I TCMaMU Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
96 3a1a4, WITKCTPUA UX CBS3U 1 bubmorexa LOK
Aad, pupyrom https://m.edsoo.ru/2e7695cf
MEXy pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
97 3a7a4, WUIFOCTPU HUX CBI3U 1 bubmorexa [IOK
nay, pupyrom https://m.edso0.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBropenue u 0600mmenue. Pemenne
98 3a/1a4, WUIFOCTPH LIUX CBA3U 1 bubmorexa HIOK
) pupyro https://m.edso0.ru/89c5365f
MC)KI[y pa3J'II/I'~IHI>IMI/I TECMaMU Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a/1a4, WUIFOCTPH WX CBA3U 1 bubmorexa LIOK
Aag, TpHrpYIoL https://m.edsoo.ru/0dcedafl
MC)KI[y paSJ'II/I‘IHBIMI/I TEMaMHU Kypca
[ToBTOopenue u o6061meHue. Pemenue
100 3a71a4, UWUIFOCTPUA WX CBS3U 1 bubmorexa LIOK
Aad, prpyrot https://m.edso0.ru/27b735e9
MC)KI[y paSJ'II/I‘IHBIMI/I TEMaMHU Kypca
bubnuoreka [{OK
101 u 1
TOTOBas KOHTPONERAK pabora https://m.edsoo.ru/073bcf5d
[ToBTropenue u o6o0mmenue. Permenne
102 3a71a4, UWUTFOCTPU WX CBA3U 1 bubmorexa LIOK
Aad, pupyrott https://m.edso0.ru/1852817e
MEXTy Pa3IUYHBIMUA TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI,
' 10JIb30BATHCS UX CBOMCTBAMU MPU PELLICHUU F'€OMETPUUECKUX 3a]a4
6.2 [IpuMeHsTH CBOICTBA TOYKM IEPECEUEHUs] MEAMAH TPEyroJibHUKa (LEeHTpa
' Macc) B peLIEHHH 3a1a4
Brnaners noHsTHEM cpeiHel JIMHUU TPEyrojJbHUKA U Tpaneluu, IpUMEHSTh
6.3 UX CBOMCTBa IpU pELIEHUH TreoMeTpuyeckux 3anad. [losb3oBaThes
' teopemoii daneca 1 TeopeMOii 0 MPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHSTh
UX JUIsl pElIeHUs TPaKTUUECKUX 3a]1a4
6.4 [IpumeHsTh  OpU3HAKW  [OAOOUS  TPEYrOJBHUKOB B pEIEHUH
' reOMEeTPUUECKUX 3a]a4
[Tons3oBatbesi Teopemoii Iludaropa s pemieHHss TEOMETPUYECKHX H
6.5 npakTHieckux 3ajnad. CTpOuTh MaTEMaTHUUYECKYI0 MOJENb B IPAKTHUYECKUX
' 3aJja4ax, CaMOCTOATEIbHO JeNaTh YepTEX M HAaXOJUTh COOTBETCTBYIOILIUE
JUIAHBI
Bnanerp mNOHATHSAMHM CHHyCa, KOCHHycCa W TaHI€HCAa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojpHuKa. [lonbp30BaThCsl ATUMH HOHATHUAMU IS
pelIeHus: MPaKTUYECKUX 3a7a4
Bbruucnate (pa3auuHbIMU CIIOCOOaMU) TUIONIA/Ib TPEYTOJbHUKA U TIIOIIA U
6.7 MHOTOYTOJIbHBIX (pUryp (IOJIb3YACh, i€ HEOOXOAUMO, KaJIbKYISTOPOM).
[TpuMeHSTH MOTyYeHHbIE YMEHHUS B TIPAKTUYECKUX 3aa9ax
Brnaners MOHATHUSAMHM BIMCAaHHOTO W ILIEHTPAIbHOTO YIJa, MCIOJb30BaTh
6.8 TEOpPEMbI O BIUCAHHBIX YIJaX, yrilax MeXJy XopAaMH (CEeKyIIUMH) U yrie
MEX/y KacaTeJIbHON M XOPJI0i MpU peLIeHnH TeOMETPUYECKHX 3a1a4
6.9 Brnanerp moHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATh CBOMCTBA
' ONKCAHHOTO YETHIPEXYTOJIbHUKA MIPU PELICHUH 33124
[TpuMeHsITh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCKue
6.10 MOJEIN i 3a7ad peajbHOM JKM3HU M MPOBOJAUTH COOTBETCTBYIOLIUE

BBIYUCIICHHSI C TIPUMEHEHHUEM II0I00MUSN TPUTOHOMETPUH (TOJB3YSCh, TIE
HE00X0IUMO, KaJIbKYJIATOPOM)




9 KITIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

3HaTh TPUIOHOMETPUYECKHE (DYHKIUHM OCTPHIX YIVIOB, HAXOAWUTh C HX
IOMOILBIO  pa3jM4yHble  AJIEMEHTHl  IPAMOYIOJIBHOTO  TpPEyrojbHHUKa
(«pemieHue NPAMOYTOJBHBIX TPEYroJbHUKOBY). Haxomuth (C mOMOILbIO
KaJbKYJISITOPA) JUTMHBI U YTIIBI JUIs HETaOJIMYHBIX 3HAYEHUH

[Tonb30BaTbes bopmynamu [IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM I HAXOXKJICHUSI COOTHOILIEHUN MEXIy
TPUTOHOMETPUUECKUMHU BEJTMYUHAMU

Hcnonb3oBaTh TECOPEMbl CHHYCOB W KOCHHYCOB IJId HAXOXICHUA
Pa3jIndHbIX 3JIECMCHTOB TPCYIOJIbHUKA («pemeHne TPCYFOJ'IBHI/IKOB»),
IMPUMCHATD UX IMPH PCHICHHUU I'COMCTPUYCCKUX 3ada4

6.4

Bnagerp moHATHAMH —mpeoOpa3oBaHHs —TOJO0OMsS, COOTBETCTBEHHBIX
JieMeHTOB To00HBIX  (uryp. Ilonp3oBaThCs CBOMCTBaAMH  TOI00MS
NPOU3BOJILHBIX (PUTYp, yMETh BBIYHCISATH JUIMHBI M HAXOJUTh YIIIBI Y
no100HBIX uryp. [IpuMeHsITh CBOMCTBA MOAO0MS B TPAKTUYCCKHX 3a/1a4ax.
YMeTh NPUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE

6.5

[Tonp30BaTbcsi TeopeMamMH O TPOM3BENEHHUH  OTPE3KOB  XOpA, O
MIPOM3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHON

6.6

6.7

6.8

[Tonp30BaTbcss BEKTOpaMM, NOHUMATh UX I€OMETPUYECKUH M (PU3MUeCcKHit
CMBICJI, IPUMEHATh UX B PELICHUHM T'€OMETPUUYECKUX U (PU3NYECKUX 3a/]ad.
[TpuMeHsITh CKaJsipHOE MPOU3BEACHNUE BEKTOPOB Ul HaXOXKJIEHUS JJIUH U
yIJI0B

Ilonp30BaThCa METOIOM KOOpAWHAT Ha IIJIOCKOCTH, IPHUMCHATH €TI0 B
pPCIICHUH T'COMCTPUICCKUX U ITPAKTHYICCKUX 3a1a1

Bnagers nmoHsTHAMH MMPAaBUJIBHOT'O MHOTOYT'OJIbHUKA, JJIMHBI OKPY’KHOCTH,
JJIMHBL YT OKPYXHOCTH H paHHaHHOﬁ MCpPbI yIjia, YMCTb BBIYUCIIATH
miomazap Kpyra u C€ro YacTeu. HpI/IMeHHTB IMNOJIYYCHHBIC YMCHHA B
MPAKTUYCCKUX 3alavdax

6.9

HaxoauTh ocu WM LEHTPBHl CUMMETPUHM (UTYp, MPUMEHSTh IBUKEHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHATh MOTyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTEMaTUUYECKUE
MOJACNU JJIA 3aJad peajbHON JKW3HHU W TPOBOIUTH COOTBETCTBYIOIIWE
BBIYHCIICHUS] C TIPUMEHEHUEM TMOJO00USN TPUTOHOMETPHUECKUX (PYHKITUN
(MONB3yACh, A€ HEOOXOIUMO, KaTbKYISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBa
6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOHCTBa M mNpu3HaKku. lIpsMoyronbHas
' Tparenus
6.4 Meron yasoenuss Menuansl. lLlenTpanbHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tonobue TpeyronbHuKOB, Kodbduuuent mnoxodus. [lpusHaku mnomobus
' TpeyroisHUKOB. [IprMeHeHre mojo0us PH pelIeHNH TPAKTUIECKUX 3a/1a4
6.7 Dopmybl 114 IIOLIAANA TPEYTOIbHUKA, MapajienorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE IUIOMAACH 0T00HBIX
' duryp
6.9 Boluucnenue miomane TpPEeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KIIE€TYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu peuieHun
' IIPaKTUYECKUX 3a7a4
CuHyCc, KOCHMHYC, TAaHI€HC OCTPOrO YIJla HpPSMOYTOJIbHOTO TPEYrojbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUroHOMETpudeckue (QyHKIUU
yrioB B 30°, 45° u 60°
6.12 BncaHHbIE M LIEHTpANIBHBIE YIJIBI, YTOJI MEXAY KacaTeJbHONM M XOPIOW. YTIIbl
' MEXy XOpJlaMU U CEKYILIUMU
6.13 BrnivcaHHbIE M ONMCAHHBIE YETBIPEXYTOIBHUKU
6.14 B3aumHoe pacnonoxkeHue nByx okpyxkHocted. Kacanue okpyxknoctei. OOuiue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS
6 ['eomerpus
6.1 Cunyc, xkocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE

TOXJeCTBO. POPMYJIBI IPUBEAECHUS




Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemienue

62 NPaKTUYECKHX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [Ipeo6pazoBanue momobwusi. [1om00me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 TpPOHM3BENECHUH OTPE3KOB XOpHA, TEOPEMBI O IMPOU3BEICHHH OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTre KacaTeIbHON
Bekrop, anmuHa (MOIyib) BEKTOpA, COHANpPABJICHHBIE BEKTOPBI, IMPOTHBOMOIOKHO
6.5 HalpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepanvy Haj BeKTopamH. PasiokeHue BekTopa MO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTopa. CkansipHOE MPOU3BEIACHHWE BEKTOPOB, NPUMEHEHHUE IS
' HAXO0XJICHUS JUTUH U YTIIOB
JlekapTOBbl KOOPJMHATHI HA TUIOCKOCTH. YpaBHEHHs MPSMOH M OKPY)XHOCTH B
6.7 KOOpJIMHATAX, TEPECCUCHHE OKPYXHOCTEW M TPSAMBIX. METOA KOOpIMHAT M €ro
IPUMCHCHUE
6.8 [IpaBHIIbHBIE MHOTOYTOJIBHUKH
6.9 Jmuna okpyxHocTH. ['pagycHast u paguaHHash Mepa yria, BBIYUCIECHHE JUITHH JIyT
' OKPY)KHOCTEH
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
6.11 JIBMKCHHSI TUIOCKOCTHM W BHYTPEHHHE CcuUMMeTpun (uryp (dIeMeHTapHBIC

npeacrasienus). [lapamiensusiit neperoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIETr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, OIepalun
HaJ MHOXECTBAMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MpEACTaBIEHUE MHOXKECTB [UIsl ONHCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aAKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUEC pacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMCPbBI W  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBATH IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecSATHYHAs IPOOb,
CTAaHJAPTHBIA BHJI YKCJA, PALIMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YyHOpAAOYMBATH 4YUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPJMHATHON IPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTeleM,
apudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULIbI; YMEHHUE BBINOJIHATH pacu€Tel Mo Qopmyiam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAlMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMU: UYHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW TEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEWHblE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
pallMOHAJIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHM, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUH 3a1ay U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAUHATHYIO INIOCKOCTBH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (yHKIMS, rpaduk (yHKIMH, HYIU
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3PACTaHMA,




yObIBaHUSI, HaumOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsIMasi TPOMOPIMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas MPONOPIMOHAILHOCTH,
napaboJa, runepOoa; yMeHHUe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEXIY BeTUIHMHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PELIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX Y4eOHBIX MPEAMETOB U peabHON
KU3HU

VYMeHue pelars 3a/1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOIHU U
4acTH, JABWXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb HOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTH YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0100HOCTh MOTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsaMasi, JIyd,
JOMaHasi, YroJl, MHOTOYIOJIbHUK, TPEYTOJbHHUK, PpaBHOOCAPEHHBIH W
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIHs; OKPYKHOCTB,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCII€ U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh IOHSTUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAUIEIBbHOCTh W NEPHEHAUKYISIPHOCTh NPSIMBIX, YrOJ
MEXy MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHUE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
MapaJuIeIbHOCTD U MEPIIEHIUKYIAPHOCTD MPSAMBIX B OKPYKAOLLEM MUPE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yria, CHHyC M KOCHHYC yrja TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIbI IEpUMETPA U TUIOIIA I MHOTOYTOTbHUKOB, ITTHHBI OKPY>KHOCTH U
wiomanau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAAei

Ymenue  u3zoOpakaTb  Miockue  GUIypsl W MX  KOMOWHAIuWH,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT PYKH, C TIOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMHU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpA Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJI6I/IKOBBI€ 1 KPYI'OBBIC JUArpaMMBbl,
TaOJIMIIBI, cpeiHee apuMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BIIEKATh,
MHTEPIPETHPOBATH U MPEoOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ Ha JUarpaMmax, OTPaKArollyl0 CBOWCTBAa U XapaKTEPUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHN; YMEHHE pAaclO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIBITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUTh  BEPOSATHOCTM  CIy4alHbIX  COOBITMM B  OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U C€ HCHOJIb30BAHUEM IIpaBHJIa
YMHOXXEHUS; YMEHHE OICHHBATh BEPOSTHOCTH pEAbHBIX COOBITUH W
SBJICHUM, MMOHUMATh POJIb IMPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXAaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOIXOASAMINNA U3YyYEeHHBIH METOM JUIsl PELICHUs 3aJauH,
IIPUBOAUTH NPHUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCcIO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMTH IPUMEPHI MAaTEMaTUYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
11 HarypanbHble u niensle yncna. [lpu3Haku AeIMMOCTH LEbIX Yncel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OECKOHEYHBIE MEPHOAUYECKHE
npodu
13 PanyonaneHele yncna. Apupmernyeckue onepanuy ¢ paloHaIbHbIMU YHUCIIaAMHU
14 JeiicTBuTenpHbIC Yncia. ApUPMETHIECKHE OTIEPALUU C JeHCTBUTEILHBIMU YUCIIAMHU
15 HpI/I6J'II/I}KéI-iHBIC BBIUMCIICHMS, IPABUJIa OKPYIJIEHUs, IPUKUKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUH
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHalIbHBIM MOKa3areneM. CBOHCTBa
' CcTereHu
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernuecknii KOpeHb HaTypaibHO# creneHu. [leiictBus ¢ apudmernaeckumu
' KOPHSIMU HaTypaJlbHON CTENIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.9 Hensle u napoOHO-panMoHanmbHblE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmernueckas ¥ reomeTpuyeckas nporpeccuu. @opmMyiia CI0KHBIX IPOIIEHTOB
5 OyHKIIH
@yHKIM, crocoOb! 3aganus GyHkuuu. I'papuk ¢pyHkuu. O6nacTe onpeneaeHus u
51 MHOeCTBO 3HaueHui QyHkunu. Hynu dynkumu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpoMexyTKM MOHOTOHHOCTH (YHKIHMU. MaKCUMyMbl U MHUHMMYMBI (YHKIHH.
Haubosnbiiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha IPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U MIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK




7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuyecKkux BEITUYUH
7.6 Bekropsl Ha I0CKOCTH
8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr
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