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MNOACHUTEJBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3aKIIOUCHHS, JOKA3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy JIeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOWCTBA OT TPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE 0Ka3aTeIbHas JIUHUS
UMeEeT JUIsl yIiTyOJaEHHOTO 3YYEeHHsI MATEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUHN KaK MATEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLITNXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TeOMETPUUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMHU YEpPTEX WM PUCYHOK, HAWTH
IVIOIIa/lb  3€MEJBbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOenst wiu TpeOdyeMmble pa3Mephbl Tapaxa il aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemeHny 3ama4 MPAKTUYECKOTO XapakTepa OOydYarolIUiCs YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIUMCJICHUSI U OLICHUBATh aJIEKBATHOCTb MOJIyYEHHOT'O pe3yibTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaloIIMecs: He MPOCTO 3HAKOMSTCS C ONMPEASIEHHBIMU MMOHATUSIMH, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero pusnke u nHPopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
3aad.

CornacHo yuyeOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJI€HHbIN yueOHbIN
Kypc «['eomerpusi», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3esbl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dnmeMeHTs TpuroHoMeTpumny, «Ilmomanam», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs B 9 kiacce — 102 vaca
(3 gaca B HezenIO).



COAEPXAHUE OBYUEHUA
9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOMKIIECTBO. @opmynbel  npuBeneHus.  Pemenue
TPEYTOJBHUKOB. TeopemMa KOCHHYCOB U TEOpEMa CUHYCOB. PelieHre npakTHYecKux
3aJ1a4 ¢ KCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3amxau
F€OMETPUYECKON ONTUKH.

Tpuronomerpruyeckue dbopMmynbsl Ui TUIOMIAAM  TPEYTrOJIbHUKA,
napaienorpamma, pomoOa, Tpanenuu. ®opmyna [epona. @opmyna rmIiomagu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTHU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYILNX, TEOpEMaA O KBaJpaTe
KacaregbHOH. [IpuMeHeHne npy pereHnn reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [lonsitue o romoTeTHm.

MeTtoa koopauHaT

VYpaBHeHue NpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOIHBIN
YJIeH, MX TIeOMETpUYeCKUil cmbici. [lapaninenbHOCTh M NEPHEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHue okpyxHocTh. HaxoxkaeHne nepecedeHnii OKpYKHOCTEN U MPSMBIX
B KoopauHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajieiorpaMmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIAJIH.
[IpuMeHeHne MeTo1a KOOPANHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/iayax.

BekTopsl

BekTopbl Ha miockocTd. ClOXEHUWE W BBIUUTAHUE BEKTOPOB — IMpaBUiia
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha uncio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3MKe, LIEHTP Macc.

[lonarue o Oasuce (Ha TIOCKOCTH). Pa3nokeHuss BEKTOpPOB IO Oas3ucy.
CkaysipHOE TIPOW3BEAEHUE BEKTOPOB, N'€OMETPHUUYECKHII CMBICI U BBIPAKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro
MIPOU3BEACHUSI BEKTOPOB I HAXOXKIEHWS [JJIWMH W yriaoB. Pemenue
r€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JIJINHA OKPYKHOCTH M IUIOIIAAb KPYyra



[IpaBriIbHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYKHOCTH. ' pagycHas u paguanHas
Mepa yria, BBIUMCIEHHE JUIMH Oy OKpyxXHOcTeu. llnmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHns 00 U3MEPEHUU ITTMHBI OKPYKHOCTH U TIOLIAIH
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LentpansHas cummerpusi. LlenTpanbHo-cummeTpuynbie urypsl. [ToBopoT.
OceBasg cummetpusa. PUrypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOMl OCH.
[TapannenbHbIN IEPEHOC.

[lonarne nBwXeHUs U ero cBoicTBa. PaBenctBo Quryp. IlposiBiaeHus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommozunmuu
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MAaTHYECKOW KyJbTypOH Kak CpeICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT'0 K€ IMpaBa JAPYroro 4ejioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakKTepa dKOJOTHUECCKUX IPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y NPYTHX IO/, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPUIHUTH COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
NPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH H
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  NPEoOpa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEIIECHUs, BEIOUpPATh HanboJee MOIXOAIIUN C Y4ETOM CAMOCTOSITEIHLHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HOpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMU W WUIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATH U (HOPMYITHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B rpynmnoBbIX ¢opmax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOErO BKJIAJa B OO pe3ysbTaT 1Mo KpUTEPUsIM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yUYEHUH MaTeMaTHUECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MoIyduT CIeAYIONUe MPeIMETHbIC
pe3yabTaThl:

3HaTh TPUTOHOMETPUIECCKHE (DYHKIIMHM OCTPBIX YTJIOB, YMETh HAXOJIUTh C MX
MIOMOIIBIO  PA3JIMYHBIC 3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYTONbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHbI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JIJIT HAXOXKJICHHSI COOTHOIICHHH MEXAY TPUTOHOMETPUICCKUMU
BEJTUIMHAMM.

Jloka3plBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NMPUMEHATH HX JIJIs
HAXOXKJIEHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJILHUKOBY),
IIPU PEIICHUHW TEOMETPUYECKHX 3amad. [IpuMeHSATh MONydeHHBIC 3HAHUS TIPU
pEIICHUH MPAaKTHYECKUX 3a/1a4.

[TpuMeHSATH TPUTOHOMETPHIO B 337]a4aX HA HAXOXKICHWE TIJIOMIA N, BEIBOAUTH
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOIIAIU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyTy TS TUTOIIAH BBITYKIIOTO YeTHIPEXYTOJIbHUKA.

VIMeTh IpeICTaBICHHE O TOMOTETHH, TPUMEHSTH B IPAKTUICCKUX CUTYAIIHSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOPEMBbI O BIHMCAHHBIX YIJAX, yriax MeEXIy XOpAamu
(CeKymuMHu) U yriie MeXIay KacaTeIbHOW U XOPAOU MPHU PEIICHUH TEOMETPUUECKUX
3amad. Jloka3piBaTh M MPUMEHSATH TEOPEMBI O TPOU3BEACHHHM OTPE3KOB XOP/, O
MIPOM3BEIEHUU OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSMOMl Ha TIJIOCKOCTH. Bianers TOHATHUSMU yII0BOTO KOdh(dUIMEHTa U
CBOOOJHOTO 4YJIeHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
ko3 duireHTa ¢ Bo3pacTaHueM U YObIBAaHUEM JTUHEWHOU QYHKIIUU. Y METh peliaTh
METOJIOM  KOOpJIMHAT  3aJayd, CBsI3aHHbIE C  MApPaUIETbHOCTBIO U
NEPIEHANKYIIPHOCTHIO TMPSMBIX, MEPECEUCHUEM TMPSMBIX, HAXOXKICHUEM TOYEK
NIEPECEeUCHHUS.



BeiBomUT M BIAAETh YpPAaBHEHHMEM OKPYKHOCTH. Mcmonp3oBaTh MeTOA
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUN OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh IMOHATHE 00 OpUEHTHpOBaHHOW IIomanau. llomp3oBaThcs
METOI0M KOOpAMHAT Ha IUNIOCKOCTH, IPUMEHSATD €T0 IIPU PELIEHUU FEOMETPUYECKHUX
M TPAaKTUYECKUX 3amad. [IpuMeHsTp MeETOX KOOpAMHAT B  IMPAKTHUKO-
OPHUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

Brmagere moHsATMEM BEKTOpa. YMETh CKJIaAbIBATH M BBIYUTATH BEKTOPSI,
YMHOKaTh HA YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M IIapajuieorpaMMa.
Bilanerp NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0XKEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPIMHATAX.

Wmets npencraBieHue o 0as3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKAX COOTHOIICHUH. IIpUMEHATh TMONydYEeHHBIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalXsPHOTO IIPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
Ir€OMETPUYECKUN CMBICII U YBEPEHHO IT0JIb30BATHCS €r0 BBIPAKEHUEM B IEKaPTOBBIX
KOOpAMHATax. 3HaTh TUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBSA3b C
npoenupoBaHueM. [IpuMEHATP CKalsipHOE NPOW3BEICHHE BEKTOPOB  JUIA
HAaxOXKJIECHUSA [JWMH W YIJIOB. Pemarb reomMeTrpudecKkue 3aJadyd C IOMOIIBIO
CKAJIAPHOIrO npou3BeneHus. Vcnonp30BaTh CKaasipHOE NMPOU3BEACHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

Biianers NMOHATUAMU NMPABWIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJMaHHOW MEpPHI yIJIa, BBIYUCIATH IUIOIAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYEeHHBIE YMEHHS NPHU
pellIeHNH TPAaKTHYECKUX 3aJady. 3HAaTh HCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPY>KHOCTH U ILTOIIAAUN KPYTa.

Nmerps mnpencraBieHue o MpeoOpa3oBaHUM TUIOCKOCTH, O JBUYKEHUSX.
Haxonuth ocu, UEHTphl CUMMETpUH (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS IIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a/1a4 PEATBHOM KU3HHU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C NPUMEHEHUEM IO0A00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (IOJB3YSCh, TIE
HEOOXOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/ Konrpoasnsie | IIpakTuyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
1 Pemennie TpeyroabsHUKOB 22 1 https://m.edsoo.ru/I6R1L9Z3I
2 [Tomobue TpeyroabHIUKOB 12 https://m.eds00.ru/D8GOL8B5I
3 MeTo KoopuHaT 10 0 g[tps://m.edsoo.ru/D5M8K4VO
BekTopbl 20 1 https://m.edso0.ru/A4Y8I3B4G
JliiHa OKPY>KHOCTH | ILIOMAIb KpyTa 16 https://m.edsoo.ru/V7F8M9UOV
JIBUKCHHMSI TTIOCKOCTH 10 https://m.edsoo.ru/J7R2DOR9T
IT
7 OBTOPEHHC, O606IL[€HI:I€, 12 1 https://m.edso0.ru/L6LONOL2F
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/I6R1L9Z3I
https://m.edsoo.ru/D8G0L8B5I
https://m.edsoo.ru/D5M8K4V0D
https://m.edsoo.ru/D5M8K4V0D
https://m.edsoo.ru/A4Y8I3B4G
https://m.edsoo.ru/V7F8M9U0V
https://m.edsoo.ru/J7R2D0R9T
https://m.edsoo.ru/L6L0N0L2F

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie | IIpakTnueckue
n/n Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
CuHyc, KOCUHYC, TAHT€HC YTJIOB
1 1 https://m.edsoo.ru/Y3X1Z1B3K
ot 0 10 180° 02.09.2026 |
OcHoBHOE
2 1 https://m.edsoo.ru/L5D4V0S5U
TPUTOHOMETPHUECKOE 04.09.2026 p
TOXKJIECTBO
3 o 1 https://m.eds00.ru/U8T7V6T2E
OPMYJIBI IIPUBENCHUS 07.09.2026 p
Pemenne TpeyroyibHUKOB.
4 1 https://m.edsoo.ru/N8B6A2I3E
Teopema KOCHHYCOB 09.09.2026 :
Perennie TpeyroiabHUKOB.
5 1 https://m.edsoo.ru/W6EYZB12S
Teopema KOCHHYCOB 11.09.2026 2
Perenne TpeyroiabHUKOB.
6 1 https://m.eds00.ru/U1T0Y?2P9S
Teopema KOCHHYCOB 14.09.2026 .
7 Teopema cuHycOB 1 16.09.2026 https://m.edso0o.ru/\VV5S8F2W8Z
8 T 1 https://m.eds00.ru/O0F301B3E
eopeMa CHHYCOB 18.09.2026 p. u
Pemenune npakTuyeckux 3aaad
9 C HCITOJIb30BaHHEM TEOPEMEI 1 91.09.2026 https://m.eds00.ru/Z3T7F5P0T
KOCHHYCOB U TCOPEMBI CUHYCOB
10 Pemienne npaktuueckux 3agad 1 https://m.edsoo.ru/FSA9Z6E4H



https://m.edsoo.ru/Y3X1Z1B3K
https://m.edsoo.ru/L5D4V0S5U
https://m.edsoo.ru/U8T7V6T2E
https://m.edsoo.ru/N8B6A2I3E
https://m.edsoo.ru/W6EYZB12S
https://m.edsoo.ru/U1T0Y2P9S
https://m.edsoo.ru/V5S8F2W8Z
https://m.edsoo.ru/O0F3O1B3E
https://m.edsoo.ru/Z3T7F5P0T
https://m.edsoo.ru/F8A9Z6E4H

C UCITIOJIB30BAHUEM TCOPEMBI
KOCHHYCOB U TCOPEMBI CUHYCOB

23.09.2026

11

Pemenne npakTudeckux 3agad
C UCIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB ¥ TEOPEMBI CHHYCOB

25.09.2026

https://m.edso0.ru/N6L8T1Q0L

12

Pemenne npaktudeckux 3agad
C UCIOJIB30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB

28.09.2026

https://m.edso0.ru/G8J4L2S1N

13

Tpuronomerpuueckue
(dopMyJIbl 1Sl TIOIAAU
TPEYroJbHHKA,
napajuieJIorpaMma

30.09.2026

https://m.edsoo.ru/P0D406D0U

14

Tpuronomerpuueckue
(dopMyJIbl 1Sl TIOIAAU
TPEYroJIbHHKA,
napajuIeIorpaMma

02.10.2026

https://m.edsoo0.ru/QON4Q0X9A

15

Tpuronomerpuueckue
(bopMyIIbI IS TTOILATN
TPEYroJIbHHKA,
napajuiesorpaMma

05.10.2026

https://m.edsoo.ru/P3V217K3L

16

Tpuronomerpuueckue
(bOpMYIIBI IS TUTOTIAAHN
TPEYroJbHHKA,
napajuiesorpaMma

07.10.2026

https://m.edsoo.ru/FOD4L0Z4C

17

®opmyna ['epona

09.10.2026

https://m.edsoo.ru/P3Z9L3H5M

18

®opmyna ['epona

12.10.2026

https://m.edsoo.ru/X2K50Q5C7B



https://m.edsoo.ru/N6L8T1Q0L
https://m.edsoo.ru/G8J4L2S1N
https://m.edsoo.ru/P0D4O6D0U
https://m.edsoo.ru/Q0N4Q0X9A
https://m.edsoo.ru/P3V2I7K3L
https://m.edsoo.ru/F0D4L0Z4C
https://m.edsoo.ru/P3Z9L3H5M
https://m.edsoo.ru/X2K5Q5C7B

dopmyna MmIomaad BEITYKIOrO

19 https://m.edso0.ru/B3L7SIN7T
YETBIPEXYTOJIbHUKA 14.10.2026 D

20 opMyna IIOLLA/H BITYKIOro https://m.eds00.ru/Q5X5T2D8M
YeThIPEXYTOJIbHUKA 16.10.2026

21 Konrponbnas pabora no Teme https://m.edsoo.ru/M1A0W4Y 3K
"Pemenue TpeyroiabHUKOB" 19.10.2026

22 XopaL1 1 moA00HkIe https://m.edso0.ru/S1V5Q3F6R
TPEYrOJIbHUKU B OKPYKHOCTH 21.10.2026

23 Xopaw! 1 nopobHbIe https://m.edso00.ru/S1V5Q3F6R
TPEYrOJIbHUKU B OKPY>KHOCTH 23.10.2026
Teopema o mpousBeaeHUN

24 https://m.edsoo.ru/L4Q6L9V5R
OTPE3KOB XOP/] 06.11.2026 . Q
Teopema o mpousBeaeHUN

25 https://m.edsoo.ru/Q1L3P3WA4E
OTPE3KOB XOpA 09.11.2026 . Q
Teopema 0 mpousBeaeHUN

26 https://m.edsoo.ru/Q1L3P3W4E
OTPE3KOB XOpA 11.11.2026 : 9
Teopembl 0 IPOU3BEACHUN

27 https://m.edsoo.ru/GOFOR6D50
OTPE3KOB CEKYLIUX 13.11.2026 P

28 Teopewmst o mpom3BesCHHH https://m.edsoo.ru/X7X4K5G0M
OTPE3KOB CEKYLIUX 16.11.2026
Teopema o kBazgpare

h J/m. .Tu/BAG5EGT7W

29 KacaTeJIbHON 18.11.2026 tips://m.eds00.u/BAGHER

Teopema o kBazgpare
https://m.edsoo.ru/Y7K712Z4A

30 KacaTeTbHOM 20.11.2026 | -PoEES00

31 Teopemsl UeBbl 1 MeHenast 93.11.2026 https://m.edsoo.ru/F3E7LOX2J

32 Teopemsl UeBbl 1 MeHenast https://m.eds00.ru/L5T0Z2L.2J



https://m.edsoo.ru/B3L7S1N7T
https://m.edsoo.ru/Q5X5T2D8M
https://m.edsoo.ru/M1A0W4Y3K
https://m.edsoo.ru/S1V5Q3F6R
https://m.edsoo.ru/S1V5Q3F6R
https://m.edsoo.ru/L4Q6L9V5R
https://m.edsoo.ru/Q1L3P3W4E
https://m.edsoo.ru/Q1L3P3W4E
https://m.edsoo.ru/G0F0R6D5O
https://m.edsoo.ru/X7X4K5G0M
https://m.edsoo.ru/B4G5E6T7W
https://m.edsoo.ru/Y7K7I2Z4A
https://m.edsoo.ru/F3E7L0X2J
https://m.edsoo.ru/L5T0Z2L2J

25.11.2026

33

IlonaTue o roMmoTETUUN

27.11.2026

https://m.edsoo.ru/V8A1J913H

34

KouTponbeHas padora o reme
"Tloqo6ue TpeyroJbHUKOB"

30.11.2026

https://m.edsoo.ru/J4AE0S9TOC

35

VYpaBHeHue npsAMoit Ha
IIJIOCKOCTH. YTJIOBOU
KOA((UIIUEHT ¥ CBOOOTHBIN
YJIeH, UX T€OMETPUYECKHUN
CMBICIT

02.12.2026

https://m.eds00.ru/G8S8F9S90

36

VYpaBHeHue npsAMOi Ha
IIJIOCKOCTH. YTJIOBOU
KOA(PUITUEHT U CBOOOTHBIN
YJIeH, UX T€OMETPUYECKUN
CMBICII

04.12.2026

https://m.edsoo.ru/H1B9S9H7Q

37

[TapannensHOCTD M
HNEPHEHIUKYIAPHOCTD NPSIMBIX
(uepe3 yriioBoi ko3 puimeHT)

07.12.2026

https://m.edsoo.ru/X7L3P6X6H

38

YpaBHEHHE OKPYKHOCTH

09.12.2026

https://m.edso0.ru/Q3X7N8Z7L

39

YpaBHEHHE OKPYKHOCTU

11.12.2026

https://m.edsoo.ru/HQKD87A1U

40

Haxoxnenue nepeceueHuit
OKPYKHOCTEH U MPSAMBIX B
KOOpAMHATaxX

14.12.2026

https://m.edsoo.ru/C4U5WOL70Q

41

Haxoxnenue nepeceyeHuit
OKPY>KHOCTEH U IPSIMBIX B
KOOpJAMHATAX

16.12.2026

https://m.edso00.ru/S4G2U8W00



https://m.edsoo.ru/V8A1J9I3H
https://m.edsoo.ru/J4E0S9T0C
https://m.edsoo.ru/G8S8F9S9O
https://m.edsoo.ru/H1B9S9H7Q
https://m.edsoo.ru/X7L3P6X6H
https://m.edsoo.ru/Q3X7N8Z7L
https://m.edsoo.ru/HQKD87A1U
https://m.edsoo.ru/C4U5W0L7Q
https://m.edsoo.ru/S4G2U8W0O

42

®dopMya pacCTOSHUS OT TOYKH
JIO TIpSIMOM

18.12.2026

https://m.edsoo.ru/\V8COV4Q7Y

43

[Tmomaae nmapasienorpaMma B
KOOpJMHATAaX, MOHSATUE 00
OpPUEHTUPOBAHHOM IIJIOLIAIN

21.12.2026

https://m.eds00.ru/M8R7J7X7T

44

IIpumenenue Merona
KOOPJMHAT B IIPAKTUYECKU-
OpPHUCHTHUPOBAHHBIX
TFEOMETPUUYECKUX 3a7adax

23.12.2026

https://m.eds00.ru/S8P5Q0N6X

45

BekTopsl Ha IIIOCKOCTH

25.12.2026

https://m.eds00.ru/Q1X6Z5C0X

46

CroskeHue U BEIYUTaHHUE
BEKTOPOB — IPaBUJIA
TPEYroJIbHUKA U
napajuresiorpaMma

28.12.2026

https://m.edsoo.ru/B1W208K3Z

47

CrnokeHue U BEIYUTaHHUE
BEKTOPOB — TPaBHJIA
TPEYroJIbHUKA U
napajuresiorpaMma

30.12.2026

https://m.edso0.ru/L8M2T3C60

48

YMHOKEHNE BEKTOPA HA YUCIIO

https://m.edso0.ru/Q409P4R7U

49

KOOpI[I/IHaTLI BCKTOpa

https://m.edsoo.ru/T1IEON9E4U

50

Cno)xeHue u BrIUUTAHHE
BEKTOPOB, YMHOXKEHHE BEKTOpa
Ha YKCIJIO B KOOPJAUHATAX

https://m.edsoo.ru/ROD9H7Z7E

51

Cno)xeHue U BrIUMTAHHE
BEKTOPOB, YMHOXKEHHE BEKTOPa
Ha YKCJIO B KOOPAUHATAX

https://m.edsoo.ru/H1V3T1WO0OP

52

IIpuMeHeHne BEKTOPOB B

https://m.edso0.ru/S6X1F1S3J



https://m.edsoo.ru/V8C0V4Q7Y
https://m.edsoo.ru/M8R7J7X7T
https://m.edsoo.ru/S8P5Q0N6X
https://m.edsoo.ru/Q1X6Z5C0X
https://m.edsoo.ru/B1W2O8K3Z
https://m.edsoo.ru/L8M2T3C6O
https://m.edsoo.ru/Q4O9P4R7U
https://m.edsoo.ru/T1E0N9E4U
https://m.edsoo.ru/R0D9H7Z7E
https://m.edsoo.ru/H1V3T1W0P
https://m.edsoo.ru/S6X1F1S3J

¢busuke, HEHTp Macc

53

[Tonsitue o 6azuce (Ha
mIockocTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

https://m.edsoo.ru/\VV2V9C3B4B

54

[Tonsitue o 6azuce (Ha
mIockocTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

https://m.edsoo.ru/X2J7L.8B0I

55

[Tonsitue o 6azuce (Ha
I0CcKOCTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

https://m.edso0.ru/QON2D2N7V

56

CkassipHO€E ITPOU3BENCHUE
BEKTOPOB, T€OMETPUYECKUI
CMBICJI U BBIPDA)KCHUE B
JIEKapTOBBIX KOOpAMHATAaX

https://m.edsoo.ru/D8I9P6Y9F

57

JuctpuOyTHBHOCTD CKAJIIPHOTO

MIPOU3BEICHUS

https://m.edsoo.ru/X0H4V7K9P

58

CkansipHO€E TPOU3BENECHUE U
IIPOELMPOBAaHNE

https://m.edsoo.ru/R6D8D9Z8D

59

IIpuMeHeHne CKaIIpHOTO
IIPOU3BEICHUS BEKTOPOB IS
HaxXOKJICHUs [UIUH U YIJIOB

https://m.eds00.ru/R7G6C6A5X

60

[IpumMeHeHne CKaIIpHOTO
[IPOU3BEICHUS BEKTOPOB UL
HAaXOKJICHU [UIMH U YIJIOB

https://m.edsoo.ru/E4T3L3W3F

61

[IpuMeHeHne CKaIIpHOTO
IIPOU3BEJICHUS BEKTOPOB ISt
HAaXOKJICHUs [UIUH U YIJIOB

https://m.edso00.ru/N3R9Y0G1P

62

Pemenne reomerpuyeckux

https://m.edso0.ru/U6J5Q6Y9F



https://m.edsoo.ru/V2V9C3B4B
https://m.edsoo.ru/X2J7L8B0I
https://m.edsoo.ru/Q0N2D2N7V
https://m.edsoo.ru/D8I9P6Y9F
https://m.edsoo.ru/X0H4V7K9P
https://m.edsoo.ru/R6D8D9Z8D
https://m.edsoo.ru/R7G6C6A5X
https://m.edsoo.ru/E4T3L3W3F
https://m.edsoo.ru/N3R9Y0G1P
https://m.edsoo.ru/U6J5Q6Y9F

3aJia4 C IOMOIIbIO CKAJIAPHOTO
IIPONU3BCACHUA

Pemenne reomeTpuueckux

63 3a[a4 C MOMOUIBIO CKAJISIPHOTO 1 https://m.edsoo.ru/L8P3X5T5R
HPOU3BEICHUS

64 K};’:;f;’g;m" paGora o Teve 1 https://m.eds00.ru/I904P2060

65 IlpapmubHbIe MHOFOYTOMIBHIKIL, 1 https://m.eds00.ru/G9A901G2L
BBIYUCICHUC UX 3JICMCHTOB

66 Hpasmibibic MHOTOYTONbHIKIL, 1 https://m.edsoo.ru/H3X4Q9POK
BBIYHCIICHHE UX DJICMEHTOB

67 Hpagmibibic MHOTOYTONbHIKIL, 1 https://m.edso0.ru/Z0L1X6MOI
BBIYHCIICHUE UX DIIEMEHTOB

68 I1paBmubHbIe MROFOYTOMIBHIKIL, 1 https://m.edsoo.ru/R2D3Y4U3M
BBIYUCICHUEC UX 3JICMCHTOB

69 Umcno © v IIrHA OKPY>KHOCTH 1 https://m.edsoo.ru/L412P7B2X

70 Yucno m v JyIMHA OKPYKHOCTH 1 https://m.edsoo.ru/H6V3A0TEA

71 JnvHa 1yru OKpyKHOCTH 1 https://m.edsoo.ru/R5E4B7110

72 JlnuHa ayru OKpy>KHOCTH 1 https://m.edsoo.ru/C4F301I4N

73 Panuannas mepa yria 1 https://m.eds00.ru/MOG1POTOC

74 Pannannasg mepa yrna 1 https://m.edso0.ru/U8S6G4MON
[Tmomaae kpyra v €ero

75 3JIEMEHTOB (CEeKTOopa U 1 https://m.edso0.ru/Y9DAT7NIK
CErMEHTA)
[Tnomane xpyra u ero

76 2JIEMEHTOB (CEeKTOpa 1 https://m.eds00.ru/E9K2Z6V7X

CErMEHTA)



https://m.edsoo.ru/L8P3X5T5R
https://m.edsoo.ru/I9O4P2O6O
https://m.edsoo.ru/G9A9O1G2L
https://m.edsoo.ru/H3X4Q9P0K
https://m.edsoo.ru/Z0L1X6M0I
https://m.edsoo.ru/R2D3Y4U3M
https://m.edsoo.ru/L4I2P7B2X
https://m.edsoo.ru/H6V3A0T6A
https://m.edsoo.ru/R5E4B7I1O
https://m.edsoo.ru/C4F3O1I4N
https://m.edsoo.ru/M0G1P0T0C
https://m.edsoo.ru/U8S6G4M0N
https://m.edsoo.ru/Y9D4T7N9K
https://m.edsoo.ru/E9K2Z6V7X

[Tnomans kpyra u ero

77 3JIEMEHTOB (CEKTOpa U https://m.edsoo.ru/ESR80001K
CEerMeHTA)
Brruncnenue nepumMeTpoB u

78 iomazaei euryp, https://m.edsoo.ru/U4R0Y3B6Y
BKITIOYAOIIUX DJIEMEHTHI Kpyra
Brruncnenue nepumMeTpoB u

79 wionaaen puryp, https://m.eds00.ru/C3VOL5K2V
BKJTIOYAOIIUX DJIEMEHTHI Kpyra
Kontponbnas no teme " a

80 HTpOTbHas 10 Teme " [l " https://m.edsoo.ru/C1B4H3R4H
OKPYXKHOCTH | ILIOMIAb KpyTa

81 LenTpanbhas cuMMeTpust https://m.eds00.ru/T8Z9W2K2K

82 Herrrpatbio-cimmeTpirtbe https://m.edsoo.ru/E9E5BSL5P
burypst

83 [ToBopoTt https://m.edsoo.ru/W8X1P5X8C

84 OceBast cHMMeTpHS https://m.edso0.ru/E9L 4K9H3Z
[ToBTOpenue n oboObIIEeHHE.
Perenue 3anay,

85 WJLTIOCTPUPYIOIINX CBS3H https://m.edso0.ru/P1M2Y3D6S
MEKY Pa3TUIHBIMUA TEMaMHU
Kypca
®durypsl, CHMMETPUYHBIC

86 P PHFHRE https://m.eds00.ru/O3G6L6QEW
OTHOCHUTEIIEHO HEKOTOPOH OCH

87 [TapannenbHblil nepeHoc https://m.edsoo.ru/V8H1T4S6Z
[TonsiTHE ABMXKEHHMS U €TO

88 . A https://m.eds00.ru/A3J5J0P3R
CBOWCTBa

89 PaBenctBo ¢uryp https://m.edsoo.ru/W9F9P7L8C



https://m.edsoo.ru/E5R8O0O1K
https://m.edsoo.ru/U4R0Y3B6Y
https://m.edsoo.ru/C3V0L5K2V
https://m.edsoo.ru/C1B4H3R4H
https://m.edsoo.ru/T8Z9W2K2K
https://m.edsoo.ru/E9E5B8L5P
https://m.edsoo.ru/W8X1P5X8C
https://m.edsoo.ru/E9L4K9H3Z
https://m.edsoo.ru/P1M2Y3D6S
https://m.edsoo.ru/O3G6L6Q6W
https://m.edsoo.ru/V8H1T4S6Z
https://m.edsoo.ru/A3J5J0P3R
https://m.edsoo.ru/W9F9P7L8C

90

[IposiBneHus: CUMMETpUU B
pUPOJIE, )KUBOIIUCH,
CKYJIBIITYpE, apXUTEKType

https://m.edso0.ru/K7Z3C4N7X

91

Komnozuuumn aBrxeHunit
(mpocTene mpuMeph)

https://m.eds00.ru/G6S571K4S

92

[ToBTOpenue n o6oOIIEeHHE.
Pemenne 3amau,
WUTIOCTPUPYIOILIMX CBSI3H
MEX/1y Pa3IMYHBIMI TEMaMH

Kypca

https://m.edsoo.ru/M6L0R2R1H

93

[ToBTOpenue n o6oOImIEeHHE.
Pemenne 3amau,
WLTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3INIHBIMH TEMaMH

Kypca

https://m.edsoo.ru/D1Z2V1EQS

94

[ToBTOpeHue u 06001IIEHNE.
Perenue 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

https://m.edsoo.ru/R7MON5X8W

95

[ToBTOpenue u obobIIEeHHE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

https://m.edsoo.ru/H7U7F8Q4T

96

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anau,
WJLTIOCTPUPYIOIINX CBS3H

https://m.edsoo.ru/P9R7POK3L



https://m.edsoo.ru/K7Z3C4N7X
https://m.edsoo.ru/G6S5Z1K4S
https://m.edsoo.ru/M6L0R2R1H
https://m.edsoo.ru/D1Z2V1E0S
https://m.edsoo.ru/R7M0N5X8W
https://m.edsoo.ru/H7U7F8Q4T
https://m.edsoo.ru/P9R7P0K3L

MEXly pa3IUYHBIMU TEMaMU
Kypca

97

[ToBTOpenue n o6oOIIEHHE.
Pemenue 3amay,
WUTIOCTPUPYIOLIHMX CBS3H
MEXK/1y Pa3IMIHBIMI TEMaMHU

Kypca

https://m.edsoo.ru/T1A2H7Y5B

98

[ToBTOpenue n o6oOImIEeHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOLIUX CBSI3H
MEXIY pa3IMYHbIMU TEMaMHu

Kypca

https://m.edso0.ru/A9Z1B8Y2G

99

[ToBTOpEeHME B 00OOIIEHNE.
Pemenue 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

https://m.eds00.ru/Q2A2T1S0S

100

Hrorosas KOHTPOJIbHaA pa60Ta

https://m.edsoo.ru/P3D9A1COP

101

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/FBUQP9V3G

102

[ToBTOpeHue u 06001IIEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jIMdYHbIMU TEMaMU

Kypca

https://m.edsoo.ru/D8F4J3J1J

OBUIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

102



https://m.edsoo.ru/T1A2H7Y5B
https://m.edsoo.ru/A9Z1B8Y2G
https://m.edsoo.ru/Q2A2T1S0S
https://m.edsoo.ru/P3D9A1C0P
https://m.edsoo.ru/FBUQP9V3G
https://m.edsoo.ru/D8F4J3J1J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

9 KVIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKLIMU OCTPBIX YIJIOB, HAXOAUTh C HUX
MIOMOIIBK  PA3JIMYHBIE 3JIEMEHTHl MPSMOYTOJIBHOTO  TPEYroJbHUKA
(«petieHue MPSAMOYTOIBHBIX TPEYTOJBHUKOBY). HaxomuTs (¢ mMOMOIIbI0
KaJbKYJISITOPA) AJIMHBI U YTJIIbI AJ11 HeTAOMUYHBIX 3HAUCHU N

6.2

[Tonp3oBaTbCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JUIsl HAXOXKJEHUS COOTHOLICHHUI
MEXy TPUTOHOMETPUYECKUMHU BEIMUNHAMHU

6.3

Hcnonb3oBath TEOpeMbl CHHYCOB M KOCHHYCOB U HaXOXACHUSA
Pa3IMYHBIX JJIEMEHTOB TPEYroJbHUKA («PEIIEHWE TPEyTrOJIbHUKOBY),
MIPUMEHSTh UX MPU PELIEHUH N'€OMETPUUECKHX 3a7a4

6.4

Brnagers monHsTHAMH TIpeoOpa3oBaHHUS TOOOMS, COOTBETCTBEHHBIX
areMeHTOB Ton00HBIX (uryp. Iloms3oBarbesi cBOMCTBaMU 1MO00MS
MPOU3BOJBHBIX (DUTYpP, YMETh BBIUYMCIATH JUIMHBI U HAXOIUTh YIJIBI Y
nono6ubIx Quryp. IlpuMeHaTs cBoicTBa TOMO0MS B MPAKTUYECKUX
3a1la4ax. YMeTh IPUBOJUTH MIPUMEPHI TOJOOHBIX (UTYP B OKPYXKAIOIIEM
MHUpe

6.5

ITons30BaThCs TE€OpEeMaMu O TPOU3BEACHHU OTPE3KOB XOpA, O
MMPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBaApaTe KacaTelbHOMU

6.6

[Tonb30BaTbcs BEKTOpaMu, IOHUMATh UX T€OMETPUUYECKUHN U (pU3MUecKuii
CMBICJI, IPUMEHSATH UX B PEIICHUU T€OMETPUUYECKUX U (PU3MUECKUX 3a/ad.
IIpuMeHATH CKaIspHOE POU3BEACHUE BEKTOPOB ISl HAXOKICHU UIMH U
YIII0B

6.7

ITons30BaThCA MCETOJOM KOOpJWHAT Ha IIIOCKOCTH, NPHUMCHATH €I0 B
PEIICHUU IT'€OMCTPUYCCKUX U ITPAKTHYCCKUX 3aa4

6.8

Brnagets noHATHUSMU IPaBHUIIBHOIO MHOTOYTOJIbHUKA, JUTUHBI OKPY>KHOCTH,
JUIMHBI TYTU OKPYXHOCTU W PaJWaHHOM Mephl yria, yMETh BBIUHCIATH
mwiom@aab Kpyra u ero uacteil. [IpuMeHsTh mnoimydyeHHbIE YMEHUS B
MPAKTUYECKUX 3aa4ax

6.9

HaxomuTth ocu UM 1EHTPhl CUMMETPUHM (GUTYp, NPUMEHSATH ABMXKECHUS




IIJIOCKOCTH B HpOCTCﬁHIHX Ccly4daiax

6.10

[TpuMeHsITh OTy4eHHBIC 3HAHUS HA ITPAKTUKE — CTPOUTH MATEMaTHIECKUE
MOJIETIH JIJIsl 33a7a4 PealibHOM JKM3HM U TPOBOAHUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS ¢ IPUMEHEHHEM OO0 TPUTOHOMETPUUYECKUX (PYHKITHIA
(mONB3ySCh, TIe HEOOXO0IUMO, KaIbKYISATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
6 ['eomerpus
6.1 Cunyc, kocunyc, taureHc yrjaoB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJECTBO. POPMYIIBI IPUBEACHUS
6.2 Pemenne TpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
' MPAKTUYECKHX 3a7a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue nonodus. [loodne COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 MPOU3BEACHUHU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeJIbHON
Bektop, nnuHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTHUBOMOIOKHO
6.5 HAIPaBIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepaluu HaJx BeKTopamH. PasiojkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopnunatsl BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB, NPUMEHEHHE IS
' HaXOXKJCHUS JJIUH U YTIJIOB
JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS MPSIMOM U OKPYKHOCTH B
6.7 KOOp/IMHATaxX, MepecedeHne OKPY)KHOCTEH M HpsMBIX. MeToa KOOpAMHAT U €ro
IpUMEHEeHHe
6.8 [TpaBuIbHBIE MHOTOYTOJIEHUKH
6.9 JmuHa okpyxHOCTH. ['pamycHas u paguaHHas Mepa yriia, BEIYUCICHUE JUTHH TyT
' OKPYKHOCTEH
6.10 [Tnomanp kpyra, ceKTopa, CErMeHTa
6.11 JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH GuUryp (dIeMeHTapHbIe

npencrasienus). [lapamiensaelii nepenoc. [loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATHUAMHM: MHOJKECTBO, IIOJMHOXECTBO,
OTepaluy HaJ MHOXXECTBAMH; YMEHHE ONEPUPOBATH MOHITHAMU: Tpad,
CBSI3HBIN Ipad, AepeBo, UK, IPUMEHATh UX IIPU PELICHUH 3a]1a4; YMEHUE
UCIOJb30BaTh I'pauyecKkoe NPEeACTABICHUE MHOXKECTB ISl ONUCAHMS
peabHBIX IPOLIECCOB U SIBJICHUH, IPU PEIIEHUH 33/1a4 U3 IPYTUX y4eOHBIX
MIpeAMETOB

YMeHue ornepupoBaTh TMOHATUAMH: ONpENEICHUE, aKCHOMa, TEeopeMma,
JI0KAa3aTeNbCTBO; yYMEHHME  paclo3HaBaThb HCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS, IPUBOAWTH TNPHUMEPbl M KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPHIIAHUS BBICKa3bIBAHUHN

YMenmne ONCpHUPOBATHL TMOHATHUAMU: HATYPAJIBHOC YHCIO, IHIPOCTOC U
COCTaBHOE YHUCIIO, IEJIMMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JETUMOCTH,
1[eJ10€ YHCII0, MOAYJIb YHCIia, OOBIKHOBEHHAS JIpOOb U JeCSITHYHAs Jpo0b,
CTaHJAapTHBIMA BUJ YHCJIA, PALIMOHAIIBHOE YUCII0, UPPALMOHAIIBHOE YHCIIO,
apudmeTHyecKuil KBaJpaTHBIM KOPEHb, YMEHHUE BBHIMOIHITH JCHCTBHS C
qucjiaMu, CpaBHUBAThL W YIOPAAOYMBATE 4YHCIa, OPCACTABIIATE YMUCJIa HA
KOOPAMHATHOW IPSIMOM, OKPYIJIATh YMCIIA; YMEHUE JENIaTh NPUKUIKY H
OIIEHKY pe3yJibTaTa BEIYMCIICHU

YMeHHe OnepupoBaTh MOHATUAMU: CTENEHb C LEIbIM II0Ka3aTeseM,
apudmeTnyecKuil KBaJpaTHBI KOpPEHb, MHOIOWIEH, alredpanyeckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJbHOMN CTENEHU OOoJIblIe
€IMHUIIbI; YMEHUE BBIOJHATH pacu€Tsl Mo GopMyiiaM, IpeodpazoBaHus
LENbIX, IPOOHO-pAllMOHANBHBIX BBIPAKEHUM M BBIPAXKEHUN C KOPHSIMH,
pa3iIoKEHUE MHOTOWIEHA HA MHOKUATEIIU, B TOM YHCJIE C UCIIOJIB30BAaHUEM
(bopMyI1 pa3HOCTH KBaIpaToOB M KBaJ(paTa CyMMbI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUSMH: YUCIOBOE PAaBEHCTBO, YPAaBHEHUE C
OJTHOM NMEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM;
yMEHHE peliaTh JUHEWHbIE M KBaJpaTHbIE YpaBHEHUS, JIpOOHO-
palMOHaIbHBIE YPABHEHUs C OIHOM IIEPEMEHHOM, CHCTEMBI JIBYX
JUHEHHBIX YPaBHCHUM, JIMHEHHBIC HEPAaBEHCTBA U HUX CHUCTEMBI,
KBaJ[paTHbIE U IPOOHO-paAIIMOHAILHBIC HEPABEHCTBA C OJJHOU TEPEMEHHOH,
B TOM YHCJIE IIPU PELICHUU 3a1a4 U3 IPYIUX NPEAMETOB U NMPAKTUYECKUX
3a/1a4; YMEHHUE HUCIIOIb30BaTh KOOPANHATHYIO MPSIMYIO U KOOPJUHATHYIO
IUIOCKOCTh JAJIs1 U300pakKeHUs pelIeHUil ypaBHEHHUH, HEPAaBEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATUSAME: (YHKIUS, Tpaduk (GYHKIHH, HYIH
(GYHKIMH, TTPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTAaHUS,
yObIBaHMs, HauOoJbllee W HaMMEHbIIee 3HAYCHUS (QYHKIUH; YMEHHE
OIEpUPOBATh TOHATUSAMH: MpsAMas MPONOPLUOHAIBHOCTD, JIMHEHWHAs
¢byHkuus, KBagpatuuHas (QyHKIUS, oOpaTHas MPOMOPLUOHAIBHOCTD,
napabosna, runep6osa; yMeHue CTpouTh rpaduku pyHKIHHA, HCIIOIB30BaTh
rpaduKu JUIsL ONPENEIeHUs] CBOMCTB MPOIECCOB U 3aBUCHMOCTEH, IS
pelieHus 3a1a4 M3 JIPYTUX Y4eOHBIX MPEIMETOB U pPEaIbHOM KU3HH,
yYMEHHE BBIpaXaTh (hOpMyIaMH 3aBUCUMOCTH MEX/1y BETHUNHAMH

Ymenue OIIepUpOBATH HOHSTUSIMHU: II0CJIEZI0BATEIbHOCTb,
apupMeTHIeCKasi U TEOMETPHUECKas MPOTPECCHH; YMEHUE HUCIOIb30BaTh
CBOWCTBA MOCJEIOBATEIBHOCTEH, (POPMYITBI CYMMBI M OOILEro 4WieHa Mpu
pelleHnH 3a7ay, B TOM YHCIe 33Ja4 U3 JPYTUX y4eOHBIX MPEIMETOB U
pETBHON KU3HU

YMeHue pemaTh 3aja4l pa3HbIX TUIIOB (B TOM YMCJIE HAa MPOLEHTHI, JOIH
Y 4acTH, ABIKEHHE, paboTy, IIEHY TOBAPOB M CTOMMOCTH MTOKYIIOK U YCIIYT,
HaJIOTW, 3a7ayd M3 O0O0JacTH YNpaBlIeHHUs JIMYHBIMU U CEeMEHHBIMU
(uHaHCaMM); yMEHHE COCTABIIATh BHIPAXKEHNUS, ypaBHEHMsI, HEpAaBEHCTBA U
CUCTEMBI II0 YCIIOBMIO 3aJa4M, HMCCIIEI0BaThb IIOJYYEHHOE pELICHUE U
OLIEHUBATh MIPABJIONOI00HOCTh MOJTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATHIMHU: QUTYpa, TOUKA, OTPE30K, IpsMas, Iy,
JIOMaHasi, Yroj, MHOIOYI'OJbHMK, TPEYrOJbHUK, PaBHOOEAPEHHBIN U
PaBHOCTOPOHHHMM  TPEyroJbHUKH, TMPSMOYTOJIBHBIH  TPEyrojbHUK,
MenuaHa, OHMCCEeKTpHca U BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMM, — poMO,  TIPSIMOYTOJIbHUK,  KBajpaT,  Tpamelws;
OKpPY)KHOCTB, KpYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHUe penraTh 3a/1a41, B TOM YUCIIC U3 TIOBCETHEBHOM JKU3HH,
Ha HaXOXJIEHHE T'€OMETPHUYECKHX BEIMYHMH C TPUMEHEHHEM H3YUeHHBIX
CBOWCTB Quryp u (pakToB

10

YMeHue omnepupoBaTh TMOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbBHUKOB; MapaJUIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJI
MEXIYy NpSIMBIMHU, MEPHEHAUKYJSAP, HAKJIOHHAs, MPOEKIUs, Moaodue
¢uryp, mogoOHbIe TPEYrOJIbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKU H
NpsIMOil; yMEHHE paclo3HaBaThb PABEHCTBO, CHUMMETPUIO M MOJg00He
¢buryp, napajuienbHOCTb U NEPIEHANKYIAPHOCTD IPSMBIX B OKpY>KaroIieM
MHUpe

11

YMeHue onepupoBaTh MOHATHAMU: AJIMHA, PACCTOSIHUE, Yroi (BeJINYMHA
yria, CHHYC U KOCHHYC YIJIa TPEYroJIbHUKA), IUI01IA/(b; YMEHUE OLICHUBATh
pasMepsl TpPEeIMETOB M OOBEKTOB B OKpPYKAIOUIEM MHpE; yMEHHUE
IPUMEHATH (POPMYJIBI IEPUMETPA U IUIOLIAd MHOTOYTOJIbHUKOB, JUTUHBI
OKPY)KHOCTH W  IUIOHIaAd  Kpyra, oObeMa  MpsIMOYTOJIBHOTO
napajyieJienuIesa;  yMEHUE  IPUMEHATh  INPU3HAKA  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJbHHUKA, TEOPEMY




[Tudaropa, TpUroHOMETPUUECKUE COOTHOIICHUS ISl BBIYUCIICHUS JIJTUH,
pacCTOAHUH, TIIOIIAACH

12

Ymenue wu3zo0paxkaTh IUIOCKHE (QUrypsl W WX  KOMOHMHALUH,
MPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOLIbIO HYEPTENKHBIX
MHCTPYMEHTOB M  DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY  HIIH
CHMBOJIbHOMY OITHICAaHHIO

13

YMmenue OIICpHUPOBATH NMOHATUAMU: IPAMOYTOJIbHAA CUCTEMAa KOOPJAUHAT,
KOOpAUHAThI TOYKH, BEKTOP, CyMMa BEKTOPOB, IMIPOU3BCACHUC BCKTOpPA HA
YUCI0, CKAIAPHOC IMPOU3ZBECACHHUE BCKTOPOB; YMCHHEC HCIIOJIB30BATh
BCKTOPBI U KOOPAUHATBI AJIA HIPEACTABIICHUSA AAHHBIX U PCIICHUA 3a/iad, B
TOM YHUCJIC U3 APYTUX y‘lC6HLIX npeaMCETOB U peaHLHOﬁ KHN3HU

14

YMeHue onepupoBaTh MOHATUSIMH: CTOJIONKOBBIC U KPYTOBBIE JHATPAMMBEI,
TaONMUIBI, cpeaHee apuMeTHyecKoe, MeauaHa, HauOoIbllee WU
HauMeEHbIIIee 3HAYCHMsI, pa3MaxX UYMCIOBOTO HAa0Opa; YMEHUE W3BIIEKATh,
HMHTEPIPETUPOBATH U MPEOOPa30BLIBATH MHPOPMALIHIO, [TPEICTABICHHYIO
B Ta0JMIIaX ¥ HA TUarpamMMmax, OTPaKaloIyl0 CBONCTBA U XapaKTEPUCTUKH
peaJIbHbIX IPOLIECCOB M SIBJICHUN; YMEHHME paclo3HaBaTb HW3MEHUYHBBHIE
BEJIMYMHBI B OKPYKAIOILIEM MHpE

15

YMeHue omnepupoBaTh IMOHATHUSAMHU: CIy4alHBIM ONBIT (CIy4yaiHbIHI
9KCHEPUMEHT), 3JEMEHTapHOe COOBITHE  (DJIEMEHTapHBIH  HCXON)
CIIy4alflHOTO OIIbITa, CIIy4aiiHOE€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOOUTb  BEPOSATHOCTH  CIIy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE PELIaTh 3a/1a4u
METOZOM OpPraHM30BAHHOIO Iepedopa M € HCIOJIB30BAHUEM IPaBUIIA
YMHOXXEHUS; YMEHHME OLIEHUBaThb BEPOSTHOCTH peabHBIX COOBITUH H
SIBJICHUH, TIOHUMAaTh POJIb IIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITHI B OKpYXaolleM MHUPE M B JKU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCET U €ro
POJIBIO B MAaCCOBBIX SIBJIICHUSX

16

YMeHue BbIOMpaTh MOIXOASIINI N3yYeHHBIN METOT TSl pelleHHs 3aj1auH,
MIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HM, PACIO3HABATh IPOSIBICHUE 3aKOHOB MAaTE€MaTUKU B HMCKYCCTBE,
ONMCHIBaTh OTJEIBHBIE BBIIAIOIIMECS PE3YJbTAThI, NOJYYECHHBIE B XOJE
pPa3BUTHUS MAaTEMATHKHU KaK HAyKH, IPUBOJNUTH IIPUMEPBI MATEMAaTHYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA

1 Yucna u BIYUCICHUSA

11 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMOoCTH HEbIX YUCell

12 OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOIECHTHI, OECKOHEYHBIE MEPHOANYECKHIE
' apoou

1.3 PanmonanbsHele uncia. ApupmeTnyeckue onepanuy ¢ palioHaIbHBIMU YHCIaMU

14 JlelicTBUTENbHBIE uHuCla. Apu]MeTHYecKue omnepanuu ¢ JAeHCTBUTEIbHBIMU
' YUCIaMH

15 [TpuGnuxEHHbIE BBIYMCIICHUS, TpPABWIA OKPYIJICHHUSA, NPUKHIKA M OIEHKa
' pe3yabTaTa BEIYUCIEHUI
2 Anrebpanyeckue BEIpaKESHUs

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

59 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ palluoHaIbHBIM MoKa3aTesieM. CBolicTBa
' CTETEHH

2.3 MHorousneHsl

2.4 AnreGpanueckast 1poOb

95 ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTerneHu. [[eficTBus ¢ apupmeTnuecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA

31 Ilensie u apoOHO-panMOHaNIbHBIE ypaBHEHHMs. CHCTEMbI U COBOKYIHOCTH
' ypaBHEHUH

39 Iensie u npoOHO-paloOHaNbHBIE HepaBeHCTBa. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH

4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyiia CII0KHBIX MPOLIEHTOB
5 OyHKIMH

Oynk1us, cnocoOsl 3aaanus QyHkiun. I'paduk pynkumun. O6nacTh onpeaeneHus u

51 MHOXeCTBO 3HaUeHUH pyHkuuu. Hymu ¢pynkuun. [IpoMexxyTKH 3HaKOIIOCTOSIHCTBA.

o [IpomMe)KyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIUH.
HauOonbiiee n HauMeHbllee 3HaYeHNE (PYHKLIUU HA IPOMEKYTKE

6 KoopannaTsl Ha IpsIMO#i U TIOCKOCTH

6.1 Koopaunatnas npsimast




6.2

HeKapTOBH KOOpAHWHATBI HA IIJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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