MYHHULHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YYPEXJIEHUE

«CPEJJHSSA HIKOJIA Ne 78 KPACHOOKTABPBCKOI'O PANOHA BOJITOI'PA 1A
400123, r. Bonrorpaz, yir. uM. Xoab3yHoBa, 1. 33, Tenedon (paxc): 75-17-92; e-mail: school78@volgadmin.ru

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBogutens MO yuureneit 3am. nupektopa mo YBP Hupexrop MOY CIII Ne 78
MaTeMaTHKH 1 HHPOPMATHKH
MOY CILI Ne 78
[IImonauna U. B. Eropxuna I'. H.
Ycruroa M. K. 31.08.2026 1.
[Iporokon MO Ne 1 [Ipuxa3 Ne 196
ot 28.08 .2026 1. ot 31.08.2026 T.
PABOYAS ITPOTPAMMA

(ID 11518059)

yueOHoro npeamera «I'eomerpusi. ba3oBblil ypoBeHb»

U1 ooygaromuxcs 11 kimaccos

Moanucan: MYHULUMMNATIbHOE OBLLEOBPA30BATEJIbHOE
MYHUNUUMNAJIbHOE  verexaerve -crenrn wiona e 78
KPACHOOKTABEPLCKOIrO PAMOHA BOJITOrPALA"

O 5 |_|_|| E O 5 PA3O BAT EJ-I b H DN: C=RU, S=Bonrorpagckas o6nacts, STREET=yn. um.

Xonb3yHoBa 33, L=Bonrorpaa, T=Anpektop, O="MYHWNUUIMAINbHOE
OBLIEOBPA3OBATEJIbBHOE YYPEXOEHWE "CPEOHAA WWKONA
O E yL'I P E)Kﬂ E H |/| E Y Ne I?E% KPACHOOKTABPLCKOIoO PAIZ%HA BOJ‘IFOFﬂAﬂA """ ,
OIN’PH=1023402639490, CHMI1C=02188654461, NHH '
CPEOHAA LUKOJ A N 78 e e o e
OBLLEOBPA3OBATEJIBHOE YYPEXXOEHWME " CPEOHAA WWKONA
KPACHOOKTABPBLCKOI O £k I e Gior o PARGHA BOTTOTPATA™
OcHoBaHue: s noATBepPXKAal 3TOT JOKYMEHT

PAVNOHA BOJITOIPALIA" lecmerane vece pome

Bouarorpan. 2026


mailto:school78@volgadmin.ru

HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yaeOHOrO Kypcea «I'eomeTpus» 6a30BOTO YpPOBHS IS
oOyuarormuxcst 11 kimaccoB  paspaborana Ha ocHoBe DenepanbHOTO
roCy/IapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPeAHEro  0OIIero
oOpa3oBaHms, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TIPEIBIBIICMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0Opa3oBaHMS.
Peanuzanus POrPaMMBI obecrieunBaeT OBJIAJICHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMME OCHOBY JIJISI CAMOPA3BUTHSI 1 HETIPEPHIBHOTO
oOpa3oBaHus, LEIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO u
MMO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YUJaIOIIIHXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Baxxnocth y4eOHOro Kypca T€OMETpUM Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHusi 00YCIIOBI€HA MPAKTHUYECKON 3HAYUMOCTBIO METANpPEIMETHBIX U
MPEeIMETHBIX PE3yJIbTAaTOB OOYUYCHHS] T€OMETPUN B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMUpoBaHUsS (HYHKIHOHAIBHOM MaTEMaTUYECKON
TPaMOTHOCTH, W3YYECHHsI JpPYrHMX Y4YeOHbIX JucCHHMIUIMH. Pa3Butne y
00y4aromuXxcsi MPaBUWIBHBIX MPEACTABICHUI O CYITHOCTH M TPOUCXOKICHUU
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIEAJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJU MATEMaTUUYECKOTO
MOJICTTUPOBAHUS B HAyYHOM T[IO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(OpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUS YyYallUXCs, a TaKXe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX IS aJalTalliid B COBPEMEHHOM OOILIECTBE.

['eomeTtpus siBNsieTCA OHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOKHOCTb HM3YYEHHUS Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIEHHE, (OPMUPYEMOE NPHU HU3YUYEHUU OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUH U TIOCTPOSHUH LEMOYKH JIOTHYECKHUX
YTBEPXKACHUM B XOJIe PEHICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OMpPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKHU.

YMeHrue OpueHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AEATENbHOCTU yenoBeka. OpueHTalus 4elloBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOJUMOE YCIOBUE €ro COLMaIbHOTO ObITHA, dopma
OTpPaXXEHUsI OKPYKAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus AEHCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUIbI YYEOHOW W TPYIAOBOU NEATEIBbHOCTH,
SBIISIETCS OJHUM W3 TPO(ECCHOHATHFHO BAXKHBIX KAuyeCTB, MOITOMY aKTyallbHa
3a7a4a (GOPMUPOBAHUSA Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUJIHOCTH OOPa3HOTO MBIIIJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON ACSITEIFHOCTH IO MHOTUM HAIPABICHUSIM.

Lens ocBoeHust mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoOBHE 00y4YeHusi — o001ieo0pa3oBaTeIbHOE W OOILIEKYIbTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 oOOecleuyeHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
CHEIM(PUYHBIX ~ TE€OMETPUHM, BO3MOXKHOCTH  YCICIIHOTO  MPOJOJDKEHUS
oOpa3oBaHHsl 1O CHEUUATBHOCTSAM, HE CBS3aHHBIM C  TMPUKIAAHBIM
UCIOJIb30BAaHUEM T€OMETPHHU.

[Iporpamma mo reoMerpuun Ha 0a30BOM YpPOBHE MpeIHAa3HAuY€HA IS
oOydaromuxcsi CpeAHed  IIKOJbl, HE WCHBITHIBABIINX  3HAYUTEIHHBIX



3aTpyJHEHUI Ha ypOBHE OCHOBHOro o0miero oOpa3oBaHus. Takum o0pasom,
oOyuaroruecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMaTUYECKUE
YMEHHsI, CBA3aHHBIE CO CHEIU(PUKON FeOMETPUH U HEOOXOAUMBIE IS )KU3HU B
coBpeMeHHOM obmectBe. Kpome 3TOro, oHM HMEIOT BO3MOXKHOCTb H3Y4YUTh
reoMeTpuIo 0oJiee TITyO0KO, €ClIi B JAIbHEHUIIIEM BOSHHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBHOM e TENbHOCTH.

JlocTW)KE€HHE LIeJId OCBOEHHUS MPOrpaMMbl 00ECHEUMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3a4ad. [IpHopuTETHBIMM 3aJadyaMud OCBOEHMS Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 11 Kilaccax sBISIOTCS:

e (opMmHpoBaHHE MPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOMU

KYJbTYPbI 1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAIOIUM MUPOM;

e (opmHpoBaHHE MPEICTABICHHUS O MHOTOTPAaHHUKAX U TejlaX BpalleHUs
KaK O BaXHEHMIIMX MATEeMaTHYECKUX MOJEIAX, IO3BOJISIOIINX
OMKCHIBATH M U3y4YaTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

e (dopmupoBaHHE yMEHHS pacro3HaBaTh Ha 4YepTEkKaxX, MOACIAX U B
pealbHOM MHPE MHOTOIPAaHHHUKH U TeJla BPaIllCHUS;

e OBJIQJICHME METOAAMHM pEIICHHs 3aJad Ha [OCTPOCHHS  Ha
M300paKeHHSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATUSAMH O
MHOTOIPAaHHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AQJITOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB  3ajady;
(opMHpOBaHWE YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTeJIbHbIE
pacCyKJIeHHUA B XOJE PELIEHUs CTEPEOMETPUUYECKHX 3aJad W 3a1ad C
MIPAKTUYECKUM COJEPIKAHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHBIX M  TBOPYECKHUX  CIHOCOOHOCTEM
oOy4Jaronuxcs, IO3HABATEIIbHOM aKTUBHOCTU, MCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIUICHHUS;

e (¢opmupoBaHue  (QPYHKIHOHAIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
F€OMETPUU: YMEHHUE paAClO3HAaBATh MPOSIBICHUS TE€OMETPHUUECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX >KHU3HEHHBIX
CUTYaLMSIX U MPU U3YUYECHUH JAPYTUX y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEpPHOCTEH, (POpMyIMpOBaTh WX Ha S3bIKE
F€OMETPUM M CO3/1aBaTh TIE€OMETPUYECKHUE MOJIENHU, MPUMEHSThH
OCBOCHHBIA TE€OMETPUYECKUM ammapar Jid pPEelIeHHUs MPaKTUKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYeHHbBIE PE3YJIbTATHI.

OTnMYUTENHEHON 0COOCHHOCTHIO MTPOTPAMMBI SIBJIIETCSA BKIIFOUEHHUE B KypC
CTEPEOMETPUU B Hayalle €ro Mu3y4eHUs 3ajlay, peulaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpPENeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa
HaJl HUMH, YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JAJIBHENIIEMY U3YUEHUIO MPEIMETA.

[IpeanouTenue oTAAETCSA HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JEATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
NOPEICTAaBICHUNA Yy Yy4alllMXcsi B Kypce CTEPEOMETPUU MPOBOJUTCS 3a CUET
pelieHusl 3ajJady Ha CO3JaHue NPOCTPAHCTBEHHBIX O0pa3oB W 3aJay Ha
orepupoBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS
C OMOpPOM Ha HATJISATHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHIX OTBICYEHUS
OT HArJISIIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO CO/IepKaHUsI.

OcHoBHBIE copepkarenabHble JuHUM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpanHukmny, «IIpsiMbie ¥ MIIOCKOCTH B POCTpaHCTBE», «Tena
BpamieHus», «BeKTopbl M KOOpAMHATBI B TpocTpaHcTBe». DdopmupoBanue



JIOTUYECKUX YMEHUN PaCTIPEesieTCs] He TOJIBKO MO COACPIKATEIbHBIM JTHHUSM,
HO | 110 ToJjaM OOy4eHHS Ha YPOBHE CpeIHEro 001mero oopa3oBaHusl.

Copep:xanne oOpa3zoBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
OCBOCHHS pabodeil mporpamMMbl, paclpeAciéHHBIM 10 ToJaM OOyYeHWS,
CTPYKTYPHUPOBAHO TaKUM o00pa3oM, 4YTOObI OBJAJCHHE T'E€OMETPHUYCCKUMU
MOHSATUSMU W HaBBIKAMH OCYIIECTBIBUIOCH IMTOCIEI0BATEILHO U MOCTYMATENBHO,
C COONIOACHWEM TMPHUHIIMAIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHUS
BKIIIOYAJINCh B OONIyI0 CHUCTEMY TE€OMETPHYECKHX  MPEACTaBICHUI
oOy4Jaronuxcsi, pacmupss U yrryossis e€, o0pa3yst TpoYHble MHOYKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3zyuyenue reomerpun orBoautcs 1 yac B Henento B 11 kiacce, Bcero 3a
roJ1 o0yueHnus -34 yueOHbIX Haca.



COIEPKXAHHUE YYEBHOI'O KYPCA
11 KITACC

TeJsia BpalmeHus

Hunuuapuueckass  MOBEPXHOCTb,  OOpasylollue  IWIMHIPUYECKON
NOBEPXHOCTH, OCh MWIMHAPUYECKON IMOBEPXHOCTU. LIMIMHApP: OCHOBaHHS U
OOKOBasi MOBEPXHOCTh, OOpasylomiass M OCh; IUIOWIAAhr OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yronmue KOHNYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKOM moOBepXHOCTH. KOHyc: OCHOBaHME W BEpIIHHA,
oOpasyrolas U OChb; IUIONIAAr OOKOBOH W TOJHOM MOBEPXHOCTU. Y CECUECHHBIN
KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, IMaMeTp; IUIONIAlb TOBEPXHOCTH C(hephl.
B3aumHoe pacnonoxkeHue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; momaas chepsl.

N3o00paxkeHune Ten BpallleHUs Ha TUIOCKOCTU. Pa3BépTka muimuHapa u
KOHYca.

KomOuHanuu Ten BpalleHus UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaLCHUS.

[Tonsitue 06 o6BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactsus u3 He€. O0beEM
UINHpa, KoHyca. O0BEM 11apa 1 miomaasb chephl.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

Ceuenus nwivMHapa (MapauiebHO U TEPHEHAMKYISAPHO OCH), CEUEHUs
KOHyca (mapajuieIbHOE OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpPIINHY), CCUCHHUS
miapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CllOkKEHHWE W BbIYMTaHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uCio. PasiioxkeHue BekTopa Mo TpEM
HEKOMIUIaHapHbIM BekTopam. [lpaBwio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWJ JEUCTBUM C BekTopamu. [IpsmMoyrosibHas
CHCTEMa KOOpAMHAT B ImpocTpaHcTBe. KoopaumnHatel Bektopa. IIpocreiimme
3a/laud B KOOpAHMHATaX. YToJl MexAy BekTopamu. CKalIpHOE MpPOU3BEIICHHE
BEKTOPOB. BbluucieHune yrjioB MeXAy NOpsIMBIMA M IJIOCKOCTSMH.
KoopauHaTHO-BEKTOpHBI METOA TPH PEMIEHUHM T[E€OMETPUUYECKHX 3a]ad.



IHJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH  OOYyYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WI€HA POCCUIMCKOIO 00IEeCTBA, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.),
YMEHHEM B3alMOJICMCTBOBATH C COIIMATBbHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

C(hOpMHUPOBAHHOCTHIO  POCCUMCKOM  TPaXKIAHCKOM  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOAIIEMY POCCHUICKONW MAaTEMATUKHU, [IEHHOCTHBIM
OTHOUIEHHEM K JIOCTHKEHHUSIM POCCUHUCKHMX MAaTEMaTUKOB W POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTUXKEHUU B APYrUX
HayKaXx, TEXHOJIOTHUSX, c(hepax SIKOHOMHUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIbHOCThIO yUYE€HOr0; OCO3HAaHWEM JIMYHOTO BKJIaJla B IOCTPOCHHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00OBEKTOB, 3aj1ady, peLIeHnH, paccyXIEHUN;
BOCIIPUMMYMBOCTBIO K MAaTEMAaTHYECKMM AaCIEKTaM pPa3jIMYHbIX BHUIOB
UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0Oe30macHoro ooOpa3a KU3HU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXHUM 3aHITHIN U OTABIXA, pEryyisspHast Gu3nuecKas akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CIIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJOJI00US; HHTEPECOM K
paznuuyHbiM  cdepaM  TpOo(PEecCHOHATBHON  AESTENbHOCTU, CBSI3aHHBIM C
MaTeMaTUKON M €€ MPUJIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peasu3oBbBIBaTh COOCTBEHHBIE >KU3HECHHbBIC IUIaHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUU BCEH >KM3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKOM HalpaBJIEHHOCTH.

JKOJIOrMYeCKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKON KyJIbTYphbl, TOHUMAHUEM BIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIBHOM CpeJibl, OCO3HAHMEM TIJIO0AJIBHOIO XapaKTepa H3KOJIOTMYEeCKUX
npoOJjieM; OpHEeHTalMel Ha TMNPUMEHEHHWE MaTEeMaTHUYEeCKUX 3HAHUU IS
penieHus 3a1a4d B 00JaCTU OKpY>Karoulel cpesibl, MIaHUPOBAHUS MOCTYNKOB U
OLICHKU UX BO3MOKHBIX MOCJEACTBUH IJIs1 OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOTO IO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUA, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKM M OOIIECTBEHHOW MPAKTHKH,
NOHMMaHUEM MAaTEMAaTUYECKON HayKH Kak cepbl YETOBEUECKOU IeATeIbHOCTH,
ATanoB €€ Pa3BUTHUA U 3HAYMMOCTU AJIA PA3BUTHUS LUBUIIM3ALMH; OBJIaJACHUEM



A3bIKOM MAaTEMATUKX U MATEMATUYECKOU KYJIbTYpOM KaK CPEICTBOM IO3HAHMS
MHpA; TOTOBHOCTBIO OCYIUECTBIISITH TNPOEKTHYIO M  MCCIENOBATENBCKYIO
NEeATEIBHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeaMeTa
«Marematukay XapaKTEePU3YyOTCS OBJIaJIEHUEM YHHUBEPCATbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMU, VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvnvlie no3nasamenvHvle Oelicmsus, 0Oecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCo8 00yuarouuxcsa (oceoetue
Memo008  NO3HAHUSL  OKpPYJCaArouwje20  Mupa, HnpumeHeHue  a102U4ecKux,
UCce008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue 1eicTBUA:

e BBISIBISITh 5 XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYeCKnX 00BEKTOB, MMOHATHH, OTHOIICHUA MEXKIY MOHSATUSIMU;
dbopmynrpoBaTh ONPEAECICHUS TTOHSITHH; YCTaHaBJIUBATh

CYIIIECTBEHHBIM MpU3HAK KJIaCCU(UKAIIUU, OCHOBAHUS JJIsi 000OIIECHMS
Y CPaBHEHUS, KPUTEPUU MMPOBOJUMOI0 aHAIIN3A;

e BOCHpPUHUMATH, (OPMYJIUPOBATH U MPEOOPa30OBBIBATL CYXKICHUS:
YTBEPJUTEIbHbIC U OTPUIATEIbHbIC, €IUHUYHbIC, YaCTHbIC U OOIIUE;
YCIIOBHBIE;

e BBISBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM WU
NpoTUBOpeursi B (pakTax, NaHHBIX, HAOJIOJECHUSIX U YTBEPKICHUSIX;
npejjiarath  KpUTEPUU IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JICJIaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKH, ETYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJAHUTH  CAMOCTOSITENBHO  JOKA3aTeIbCTBA  MAaTEMaTUYECKHX
YTBEPXKJIEHUM  (MpssMble W OT  TIPOTUBHOTO),  BBICTpaMBaTh
apryMEHTaIuIo, OPUBOJIUTL  TOPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXCHUS U BHIBOJIBL;

e BBIOMpATH CHOCOO pelieHus y4eOHOM 3a7auyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HamOoJiee MOAXOIAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

e HCIOJIb30BaTh  BOMPOCHI KaK  HCCIEIOBATEIIbCKUM  HWHCTPYMEHT
Mo3HaHus; (HOpMyJIHPOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUME,
npo0semMy, ycTaHaBIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

e TMPOBOJUTH  CAMOCTOSITEJILHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4eCKOro
0o0beKTa, SBIEHUS, IMpoOIecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, MPOLIECCAMU;

e CaMOCTOSITETLHO  (pOPMYJHUpPOBAaTH OO0OOIIEHUS] U  BBIBOJBI IO
pe3ynbTaTamM MPOBEAEHHOTO HAOIIOJEHUS, MCCIEIOBAaHUS, OLEHUBAThH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;

e TPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MpOIlIecca, a TaK)Ke BHIABUTATH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmaumeii:

e BBISBIATH AePUIUTHI HHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX JJISl OTBETA
Ha BONPOC U JJI PELICHUS 33]a4H;

e BBIOMpaTh HWH(OpPMALMIO W3 HUCTOYHUKOB PA3JIUYHBIX  THUIIOB,
aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATh u HWHTEPIIPETUPOBATH
uH(OpMAIINIO Pa3IMYHBIX BUIOB U (DOPM TIPECTABIICHHUS;



CTPYKTYpUpOBaTh HUHGOPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX
(dopmax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHMBATh  HAAEKHOCTh  HMHGOpPMALIMK O  CaMOCTOSTEIBHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYyHUKAGMuU@Hble Oelicmeus, 0becneuusaom
CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUUXCSL.
Ooenue:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeJIAIMU OOUIEHHS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTb
CBOIO TOYKY 3pEHHUSI B YCTHBIX M THUCHBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS TI0 XOAY pEIIeHHs 3aJa4ld, KOMMEHTUPOBATh MOTyYEHHBIN
pe3yIbTaT;

B X0/i€ OOCYXKICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOi
TEMBbI, MPOOJIEMBI, pelIaeMoi 3a/1aul, BHICKA3bIBaTh UJICH, HAIlCJICHHBIC
Ha TOHUCK PEIICHHS; COMOCTAaBJIATh CBOM CYXICHHS C CYXICHUSIMH
APYTUX YYaCTHUKOB AHaiiora, OOHAapYyXUBaTh PAa3IMYUE U CXOICTBO
MO3UIINN; B KOPPEKTHOU (opme (GopMyInpoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

NOPECTaBIsATh  PE3yNbTaThl  PEIICHUS  3aJadd, OKCIEPUMEHTA,
UCCIIEIOBAHMs, MPOEKTA; CAMOCTOSATENbHO  BbBIOMpaTh  (opmar
BBICTYIUICHHSI C YYE€TOM 3aqad MPEe3CeHTAlMd M O0COOEHHOCTEH
ayJTUTOPHH.

CorpyaHuvecTtBo:

3)

MOHUMaTh M  HUCIHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM H
WHJUBUyaIbHONW paOOThl MpPU PEIIEHUH Y4€OHBIX 3a7ad; MPUHUMATH
LEeJIb COBMECTHOW  JIEATENIbHOCTH, IUIAHUPOBATh  OPraHU3AIUIO
COBMECTHOM pabOThl, pacmpeAcsisiTh BUIbI pabOT, J0rOBapHBATHCS,
o0CyXJaTh TMpolecc U pe3ylbraT padoThl; 00001aTh MHEHUS
HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TIPYNNOBBIX (QopMax paboTsl (0OCYyxJeHUs, OOMEH
MHEHHUH, «MO3TOBbI€ IITYPMb» U WHBIE); BBIMOJHITH CBOI YacTh
paboThl M KOOPAMHUPOBATH CBOM JCHCTBUSA C JIPYTMMHU 4YJI€HaAMU
KOMaH/Ibl; OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJAJa B OOIIMU MPOAYKT MO
KpUTepusiM, chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.
Vuueepcanvnvie  pecynamuenvie  Oeticmsus,  obecneyugarom

Gdopmuposarue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUpaTh CIIOCO0
pelIeHus C Y4ETOM UMEIOIITUXCSI PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHunit ¢ yaéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

BJa/leTh HAaBBIKAMHU [I03HABATEJIbHOM peQIeKCUM KaK OCO3HaHUs
COBEpPIIAEMBbIX  JIEWUCTBUM W  MBICIUTEIBHBIX  IPOLECCOB,  HX
pe3yNbTaToOB; BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpolLiecca U PE3yNIbTaTa pELIEHUs] MaTEMAaTUYECKOM 3a1auH;
NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pPELICHUH
3a/1a4yd, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENLCTB,  JIAHHBIX, HAaWIEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYIHOCTEW;

OLICHHMBATh COOTBETCTBUE pe3yJibTaTa IEJIM U YCIOBUSAM, OOBSCHATH
MIPUYHMHBI JOCTHKEHHSI WIIM HETOCTHXKEHUS PE3YJIbTaTOB AEATEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OILIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



11 KITACC

OmnepupoBaTh MOHATHAMU: IMJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolne
UUJIUHAPUYECKON  MOBEPXHOCTH; LWIMHAP; KOHUYECKas IMOBEPXHOCTD,
oOpa3yrolre KOHUYECKOW MOBEPXHOCTH, KOHYC; chepuyecKas MOBEPXHOCTb.

PacmosnaBath Tena BpamnieHus (IMIHHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTYYCHUS TEJ BpaILlCHUSI.

KnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBarh MOHATUSMU: IHAPOBOKM CErMEHT, OCHOBAaHUE CErMEHTa,
BBICOTA CErMEHTA; IIapOBOM CJIOM, OCHOBAaHHWE IIAPOBOIO CJOs, BBICOTA
[IapOBOIO CJIOSI; IIAPOBOU CEKTOP.

Boruncnate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH TeNn BpallCHHUS,
Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaThb TOHATHUSMU: MHOTOTPAHHUK, BIMCAaHHBIA B chepy u
OMHCAaHHBIM OKOJNIO cdepbl; cdepa, BNHMCAHHAS B MHOTOTPAHHUK WA TEJIO
BpalICHUSI.

Bb4ncnsaTe COOTHOLICHHS MEXKIY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MOJAOOHBIX TEN.

N306paxaTh m3ydaemble (UTYpPHI OT PYKH U C HMPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINoNHATE  (BBIHOCHBIE) IIJIOCKUME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QPUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHMSI TEJl BPAILICHUS.

N3BnekaTb, MHTEPNpPETUPOBaTH M MpeoOpa3oBbIBATh HH(OpPMALUIO O
MIPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKax
U PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHITh, KAaKUMH CBOMCTBAMH OHU
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHSAMHU: JEKAPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, Yroj
MEXIy BEKTOpaMH, CKAJISPHOE MPOU3BEJIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEACHHE BEKTOpPA HAa YHUCIO, Yroi
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BEACHHE, PACKIIAIbIBATh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPABHEHUEM B JEKAPTOBOW CHUCTEME KOOPAMHAT.

[IpumeHsaATh reoMeTpuyeckue (PAKThl JUIsl PEUIEHUST CTEPEOMETPUUECKUX
3ajay, MpEeArnojiaraloluIMX HECKOJbKO IIaroB pEHIeHus, €CIu  YCJIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewate npocreiinme reoMmeTpuuecKie 3aaud Ha IPUMEHEHUE BEKTOPHO-
KOOPJIAMHATHOT'O METO/A.

Pemate 3amaur Ha J10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHHA U
HaxXOXJEHUE TEeOMETPUYECKHX BEJIMYMH 10 00pas3lamM WM ajlropuTMam,
OPUMEHSISE U3BECTHBIE METOJbl MPHU PEIICHUU CTAHAAPTHBIX MATEMaTHYECKUX
3ajad.

[IpumeHsaTs TpOCTEHIIME NPOTrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1ay.

[IpuBoauTH MpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIe
CUTYallUM W NPUMEHSITh M3YYEHHbIC IMOHATHUSA B MPOLECCE MOMCKA PEIICHHS
MaTeMaTU4YecKu CHOPMYIUPOBAHHOM MpPOOJIEMBbI, MOAEIUPOBATH peabHbIE
CUTYyallUM Ha S3bIKE TE€OMETPUHM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TOHSATHM M TeopeMm, ammapara anreOphl;
peniaTh MpPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPUYECKHX
BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIIACC
HaunmeHoBaHne KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpaMmMbl padoTbI padoTbI
1 Temna BpamieHus 12 https://m.edsoo.ru/HYOWQL5KQ
2 OO0BbEMBI TEN 5 1 https://m.edsoo.ru/B9ORVIYC9
BekTops! u
3 KOOPJIMHATHI B 10 1 https://m.edsoo.ru/4ANCL4AGOMF
MIPOCTPAHCTBE
IToBTOpEHME,
4 obobierke, 7 1 https://m.eds00.ru/DORV3P725
cUCTeMaTH3aIus
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0

[NPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE

o0pa3yrolas 1 ochb;
IUIOIA(b OOKOBOH 1

11 KJIACC
Ne KoanuectBo yacoB DJIeKTPOHHbIE
Jara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/ Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
Cdepa u map: uentp,
1 paguyc, IuaMerp; 1 02.09.2026 https://m.edsoo.ru/TW8Z759
IUIOIIAAb TIOBEPXHOCTH CHJ
cepbl
Bzaumnoe
pacrionoxxenue chepsl u
5 MIIOCKOCTH; 1 09.09.2026 https://m.edsoo.ru/YCMWC
KacaTelbHasl INIOCKOCTD 4M3I
K cdepe; miIomnaib
cdepbl
N3obpaxenue chepsl,
https://m.edsoo0.ru/QDCF8U
3 mapa Ha II0CKOCTH. 1 16.09.2026 GXE
Ceuenus mapa
Hwmaapuyeckas
MMOBEPXHOCTb,
oOpasyromue
https://m.eds00.ru/8516BB
4 HWIAHAPUYECKON 1 23.09.2026 £ O[)? d
MMOBEPXHOCTHU, OCh
LWIAHAPAYECKON
MMOBEPXHOCTHU
HunuHap: OCHOBaHUS U
0 https://m. Tu/WOJR97
5 OKOBasi TIOBEPXHOCTb, 1 30.09.2026 ttps://m.edsoo.ru/W0JR9

V9



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9

MOJHON MOBEPXHOCTHU

N3obpaxenune
UWIMH]IpA Ha
iockocTu. Pa3BépTka
uunuaapa. CedeHus
HUATUHIpA
(TUI0CKOCTHIO,
MapayIeIbHON UIn
MEPIEHIUKYISIPHONW OCH
IUAJTUHIPA)

07.10.2026

https://m.edsoo.ru/OYMSP
W10Z

Konnueckas
MMOBEPXHOCTb,
oOpazymoiue
KOHHYECKOM
MMOBEPXHOCTH, OCh H
BEpUIMHA KOHUYECKOU
MMOBEPXHOCTHU

14.10.2026

https://m.edsoo.ru/H64QF3
E6R

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas
M OCh; IUIOIIAAb
OOKOBOI 1 MOJTHOM
MOBEPXHOCTH

21.10.2026

https://m.edsoo.ru/Q4EUBB
6GT

VY ceu€HHBIN KOHYC:
o0pa3yroline 1 BbICOTa;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

11.11.2026

https://m.edsoo.ru/80VNIT
u20

10

N300pakeHne KoHyca
Ha MJIOCKOCTH.
Pa3BépTka KoHycCa.
CedeHust KOHyca
(TUTOCKOCTHIO,

18.11.2026

https://m.edsoo.ru/OPVICK
uYu



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU

napasieabHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH uepe3
BEPILUHY)

KoMmOunauus ten

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

11 BpALLICHUS U 25.11.2026 YX8F

MHOI‘OFpaHHI/IKOB

MHororpasHuk,

ONHUCAHHBINA OKOJIO
12 cdepsr; chepa, 02.12.9026 https://m.edsoo.ru/RMYY1

BIHCAaHHAs B STLP

MHOT'OTPaHHUK WUJIU B

TEJIO BpAIICHUS

Momsrue 06 00bEme. https://m.edso0.ru/4ACENH
13 OCHOBHBIE CBOUCTBA 09.12.2026 e :

. GLOZ

00BEMOB Tell
14 O06bEM IHHpA, 16.12.2026 https://m.edsoo.ru/W8TGN

KOHYyCa 5799

O0né h J/m. . TAY
15 BEM 11apa U 23.12.2026 ttps://m.edsoo.ru/G C

Iomaas chepol MOTT

ITonoOusbIe TeNa B

MIPOCTPAHCTBE.

CooTHowmerus Mex1y https://m.edsoo.ru/4AN04FY
16 | mmomamMu 30.12.2026 USX -£0500.1U

MMOBEPXHOCTE, -

00BEMaMU TTOTO0HBIX

TEN

Konrposbras pabora no https://m.edsoo.ru/KCIMHJ
17 | Temam "Tena 13.01.2027 pS./M.€0S00.

BpanieHus" u "O0beMbI

SWW



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW

n

TEI

BGKTOp Ha IIJIOCKOCTHU U

https://m.edsoo.ru/AQ405S

18 20.01.2027
B IIPOCTPAHCTBE B7C
19 Crnoxenue u 27.01.2027 https://m.edsoo.ru/PMNHT
BLIYUTAHUE BEKTOPOB UK7G
20 YMHOkKEHNE BEKTOpa Ha 03.02.2027 https://m.eds00.ru/4H7PLG
YHUCIIO BI1
Pasnosxenne BekTopa 1o
21 TpEM HEKOMILIAHAPHBIM 10.02.2027 https://m.edsoo.ru/NZSOLF
BekTopaM. [IpaBuio WN1
napajuiesenumneaa
Pemenue 3amay,
99 CBSA3aHHBIX C 17.02.2027 https://m.edsoo.ru/73F23EP
PUMEHEHUEM MTPABHIT Us
JNEUCTBHUN C BEKTOPAMHU
Koopnunarao-
93 BEKTOPHBINA METOJ IPH 24.02.2027 https://m.edsoo.ru/BBI139Z
peueHuu 7y
TEOMETPUUYECKHX 3a/1a4
[IpssMmoyronbHas
cucTeMa KOOpP/IUHAT B
24 MPOCTPAHCTBE. 03.03.2027 https://m.eds00.ru/X9TSDN
Koopaunarts! BekTopa. SQ3
[Ipocreiimue 3agauu B
KOOpJMHATAX
VYron me
T MEALY https://m.edsoo.ru/RPAQM
25 BekTopamu. CKaisipHOE 10.03.2027 BCDO
MIPOU3BE/IEHNE BEKTOPOB
26 Brraucnenue yrios 17.03.2027 https://m.edsoo.ru/EGRV3

MEXy NPSIMBIMH U

NF84



https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84

IIJIOCKOCTAMU

27

KonTponbnas pabora no
Teme "BekTopsl u
KOOpJIUHATHI B
npocrpaHcrae”

24.03.2027

https://m.edsoo.ru/NSKELE
BHL

28

[ToBTOpEHME,
0000111eHNE U
CUCTEeMaTH3alUs
3HaHui. OCHOBHBIE
¢burypsl, GaxThl,
TEOpEeMBI Kypca
TUTAHAMETPHUH

07.04.2027

https://m.edsoo.ru/16 ASE1
TYU

29

[ToBTOpEHuUE,
00001eHne u
crcTeMaTH3anus
3HaHUU. OCHOBHbIE
burypsl, GaxTsl,
TEOpeMbI Kypca
TUTAHUMETPUH

14.04.2027

https://m.edsoo.ru/VEMVY
73YE

30

[ToBTOpEHME,
00001IeHHE U
CHCTeMaTH3aIus
3HaHWH. 3a1a4yu
MIJITAHUMETPUHU U METO]IbI
WX PEIICHUS

21.04.2027

https://m.edsoo.ru/UF02M9
43T

31

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HaHui. 3agauun
IJTAHUMETPUU U METO/IbI
UX pEUICHUS

28.04.2027

https://m.edsoo.ru/FG4PJN
21F



https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
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[ToBTOpEHME,
o0o01ienue u
CUCTEMAaTH3AIIHS
3HaHuil. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpEMBI Kypca
CTepEeOMETPUU

05.05.2027

https://m.edsoo.ru/ZY6BYL
Y7W

33

Hrtoroas KOHTpOJIbHAS
pabora

12.05.2027

https://m.edsoo.ru/\VVP8CXO
C4cC

34

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3alHs
3HaHUH

19.05.2027

https://m.edso0.ru/70QSTD
CAP

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

11 KITACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

6

['eomeTpus

6.1

OnepupoBaTh MNOHATUSMU:  IIWJIMHJAPUYECKAs  MOBEPXHOCTD,
oOpasyromue  HWIMHIPUYECKOM  MOBEPXHOCTH,  LIWJIUHID,
KOHUYECKAs MTOBEPXHOCTb, oOpasyromue KOHUYECKOU
MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh

6.2

Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)

6.3

OOBSICHATH CITIOCOOBI ITOJTyYEHUS TeJl BpallleHUs

6.4

KnaccudumupoBate  B3auMHOE  pacmoiiokeHue cdepbl U
IJIOCKOCTH

6.5

OnepupoBaTh MOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE
CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM CIIOW, OCHOBAHHUE
IapPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP

6.6

Brrunciaares 0ObEMEI U Iomaigun HOBCpXHOCTCﬁ TCJI BpallCHUI,
reOMCTPHUYCCKUX TCJI C IPUMCHCHUCM (l)OpMy.]'I

6.7

OnepupoBaTh NOHATUSAMU: MHOTOIPAaHHUK, BIIMCAHHBIN B cepy U
ONMCAaHHBIN OKO0JIO cepbl, chepa, BIMCAHHAS B MHOTOTPaAHHHUK
WJIM TE€JIO BpallleHus

6.8

BEMMUCHATE COOTHONICHHUS MCXKAY ILIOIaAIMU HOBerHOCTCﬁ u

00BéMaMu TTIOT00HBIX TEI

6.9

N300paxkaTh u3yuyaemble (UTYpbl OT PYKH U C NPUMEHEHUEM
IIPOCTBIX YEPTEIKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX (QUryp: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS
TEJ BpaIleHUs

6.11

W3Bnexarsb, UHTEPIIPETUPOBATH u npeoOpa3oBHIBAThH
UHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax,
IIPEJICTABJICHHYIO HA YEPTE)KaX U PUCYHKAX

6.12

IIpumeHnATH T€OMETPUYECKHUE (bakTbI JUTSL penieHus
CTEPEOMETPUYECKUX 3aJa4, MPEIIOIaraloluX HECKOIbKO IIaroB
pelIeHus, €clii yCIOBHsI IPUMEHEHHS 3a/1aHbl B sIBHOU hopme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTB ﬂeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB
nu YMHO)KGHI/ISI BeKTOpa Ha 49ucljio, O6'b$ICHSITb, KaKuUMHU CBOﬁCTBaMH
OHM 00J1a1aI0T

6.15

[TpuMeHsTH paBUIIO NapajlIeNeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb  NOHATHUAMHU:  JIEKapTOBBl  KOOpPAMHATHI B
IIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOpJMHATBhl BEKTOpa, YIroJd MEXIy BEKTOpaMH, CKaJIsIpHOE
IIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEApPHbIE M KOMIUIAHApHbIE
BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IPOU3BCACHUE BCKTOpPAa Ha YHUCIIO,
yroua MCKOAY BCKTOpaMu, CKaJISIpHOC IMPOU3BCIACHUC,
pacKiiaibIBaTb BEKTOP 1O ABYM HCKOJUIMHCAPHBIM BCKTOPAM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CHCTCMC
KOOpAUHAT

6.19

Pemate mpocreiinmme reoMeTpuyYecKHe 3aJadd Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOIO METO1a

6.20

Pematp 3agaun Ha J0Ka3aTENLCTBO MAaTEMATHYECKUX OTHOIICHUMN
N HaXO0XIACHHUC TI'COMCTPUYCCKHX BCJIIMYHUH II0 06pa3uaM N
ajiropyrMaM, IHIpUMCHAA HU3BCCTHBIC MCETOAbI IIPpU PCIICHUHA
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a1a4

6.21

IIpuMeHATh MpoCTENIINE TPOrPAaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUIECKUX
3a1a4

6.22

HpI/IBO,Z[I/ITB MMpUMEPbl MATEMATUYCCKHUX 3aKOHOMepHOCTeﬁ B
npupoac€ W JKHU3HHU, PpPaCllO3HABATh IIPOSABJICHHUC  3aKOHOB
reOMCTPHU B UCKYCCTBC

6.23

[IpyMeHsITh MOJNyYEeHHbIE 3HaHWS HA IpaKTUKE: aHAJIW3HPOBATh
peajibHble CUTyallUM W TPUMEHATh H3yYEHHbIE TIOHATHUS B
IIpOLIecCe MOMCKA PElIEHUsI MaTeMaTH4ecKu cOpMYyJINPOBAHHON
npo0JieMbl, MOJAETUPOBATh pEaJbHbIE CHUTYallUd Ha S3bIKE
FEeOMETPHH, HCCIIEIOBATh MIOCTPOCHHBIE MOJIENH c
HCIIOJIb30BaHUEM T€OMETPUYECKUX IMOHATHI M TeopeMm, amnmapara
anreOppl, pemarh NpakTUYEeCKHE 3a/adyd, CBSI3aHHBIE C

HaXO0XJICHUEM I'COMCTPHUICCKUX BCINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

I'eomerpus

6.1

[Hunuuapuaeckas MTOBEPXHOCTb, oOpa3zyromue AJTUHIPUYCCKON
MOBEPXHOCTH, OCh IMJIWHIPUYECKOW MOBEpXHOCTH. L[UmuHAp: OCHOBaHUS U
OOKOBasi MMOBEPXHOCTh, OOpasyromas U OCh, IUIONAJAh OOKOBOW W TOJIHOM
MMOBEPXHOCTHU

6.2

Konudeckasi mOBEpXHOCTh, 00pa3yrolye KOHUYECKOW IMOBEPXHOCTH, OCh U
BCpIIMHA KOHHUYECKOM IMOBEPXHOCTH. KOHyCI OCHOBAaHMC W BCpIIMHA,
oOpa3yromias ¥ 0cCh, TUIOIMAIs, OOKOBOW W TOJTHON MOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3yromixe U BEICOTa, OCHOBAHMS U OOKOBAsI IOBEPXHOCTH

6.3

Cdepa u map: mHeHTp, paguyc, TUAMETp, IUIOUIA[b MOBEPXHOCTH CQEpHI.
B3auMHoe pacmonoxkeHue cepbl M ITUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cthepe, omanb chepsl

6.4

I/I306pa>KeHHe TCJI BpallCHUA Ha ITIJIOCKOCTH. Pa3BépTKa OUJIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCII BpalllCHuA nu MHOTI'OI'PAHHUKOB. MHuoror PAHHUK,
ONMCAHHBIN OKOJIO C(l)epbl, C(bepa, BIIMCaHHAasA B MHOI'OI'PAaHHHUK, WK TECJIO
BpalllCHUA

6.6

[Tonsitue 06 06béMe. OcCHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00bEME
NPSMOYTOJIBHOTO TIapaulesienuIieaia u ciaeacTBust u3 He€. OO0bEM IMIMHpAa,
koHyca. O0BEM 1mapa u miomaab chepol

6.7

[Tonobubie Tema B mpocTpaHcTBe. COOTHONIGHUS MEXIY IUIIOUIAASMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

6.8

Ceuenuss uwiMHapa (mapaieIbHO M NEPIEHAUKYISIPHO OCH), CEYEHHUS
KOHYyca (IapajuleIbHOE OCHOBAHUIO U IIPOXOJAIIEe Yepe3 BEPIINHY), CEUEHUS
mapa

6.9

BeKTOp Ha IMJIOCKOCTH U B IIPOCTPAHCTBC. CroKeHue U BEIYUTaHUE BCKTOPOB.
YMHOXkEHHMEe BEeKTOpa Ha 4ucio. Pasynoxenue BekTopa 10 TpEM
HEKOMIUTaHAapHBIM BeKkTopaMm. IIpaBumino mapamnenenunena. PemeHne 3anad,
CBSI3aHHBIX C IPUMEHEHHUEM MTPABUJI ACHCTBUI C BEKTOpaMU

6.10

ITpsimoyronbHas cucreMa KOOpAuHaT B IpocTpaHcTBe. KoopauHaTsl BEKTOpa.
[Tpocreiiine 3agaun B KOOpAMHATAaX. YTod MEXAy BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BpluMcieHune yrioB MeXAy MNpsIMBIMH U
IJIOCKOCTSIMHU. KoopauHaTHO-BEKTOpHBIM ~ METOA ~ NpU  PELICHUU
TEOMETPUUYECKUX 3a]a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON NPOrpaMMBbI CpeIHEro
o0mero odpasoBanus

Bnanenme wmeromamMu 0Ka3aTeibCTB, AITOPUTMAMHU  PEIICHHS
3aga4; ymeHue (OpMYJIHpOBATh W ONEPHPOBATH MOHATHUSIMHU:
OIIpEe/ICTICHUE, aKCUOMa, TEOPEMA, CIIEACTBHUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCWIBHbBIE (POPMYIUPOBKH; MPUMEHSTH HX;
yMmeHue (HopMynupoBaTh OOpaTHOE H  IPOTHBOIOJIOKHOE
YTBEPXKICHHE, TPHUBOAUTH TNPUMEPHl W  KOHTPIPHUMEPHI,
WCTOJIB30BAaTh METOJ MAaTEeMAaTU4YEeCKOH WHAYKIUH; IPOBOIUTH
JI0Ka3aTeNbHbIE PACCY)KICHHS TPH PEIICHUH 3a]ad, OLICHUBAThH
JOTMYECKYIO TMPABWIBHOCTh PACCYKICHHUW; YMEHHE ONEpUPOBATH
MOHATUSIMU:  MHOXKECTBO, IOJMHOXECTBO, OIEPalUU  HaJ
MHOKECTBAMU; yMEHHUE UCTIOJIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIW amIapar Jisi ONMCAaHHs PeabHBIX MPOIECCOB H
SIBJICHUI W TIPH PEIICHUH 33/1a4, B TOM YHCIIE U3 IPYTHX y4eOHBIX
MPEIMETOB; YMEHHE ONEPHPOBATH MOHATHAMHU: Trpad), CBI3HBIHI
rpad, aepeBo, IMKJI, rpad Ha IMJIOCKOCTH; yMEHHME 3a/aBaTb M
ONMHUCBHIBaTh Tpadbl PA3TUYHBIMU CIIOCOOAMH; HCIIOJIB30BATh

rpadbl Npu peleHn  3a1a4

YMmenue ONCpHUpOBaTh IMOHATHUAMU: HATYPAJIbHOC YHUCIIO, LEJIOC
YHUCJIO, CTCICHb C MCJIbIM I10KAa3aTCIIEM, KOPCHb HaTypaHLHOﬁ
CTCIICHU, CTCIICHb C pPAlMOHAJIbBHBIM II0KA3aTCJICM, CTCIICHbL C
JIECTBUTEIIBHBIM IIOKa3aTcCJIEM, J'IOl“apI/I(i)M qucia, CHHYC,
KOCHMHYC U TAHI'CHC IMPOU3BOJIBHOI'O 4YHCJIA, OCTATOK IO MOJAYIJIHO,
palluOHAJIBHOC YHCJI0, HWPPAOUOHAIIBHOC YHUCIO, MHOXCCTBA
HaTypaJIbHBIX, LCJIbIX, PAllMOHAJIbHBIX, JIECTBUTEIBHBIX YUCCII;
YMCHHEC HUCIIOJIB30BaTh IPU3HAKHU JCIUMOCTH, HanMEHBIINH
O6IJ_II/II71 ACINUTCIIb M HAWMCHBIICC 06mee KpaTHOC, aJIrOpUTM
EBknunga npu peHICcHUU 3aa4; 3HAKOMCTBO C pPAa3JIMYHBIMHA
NMO3MIIUOHHBIMU CHUCTEMaMH CYUUCIICHHA, YMCHHUC BbIIIOJIHATH
BBIYHCIICHHE 3HAUCHUU U Hpe06pa30BaH1/15{ BLIpa)KCHI/II\/'I (¢{0)
CTCIICHAMU n HOl"apI/I(I)MaMI/I, Hp606pa3OBaHI/I$I Ilp06H0-
palnOHaJIbHBIX BLIpa)KCHI/II\/'I; YMCHHEC OICPpHUPOBATH IMOHATHAMMU:
IOCICI10BAaTCIIbHOCTD, apI/I(I)MeTI/I‘-ICCKaH porpeccus,
TCOMCTPHUYICCKAA Iporpeccusd, OCCKOHEUHO Y6LIBaIOH_[aH




reoMeTpHYecKast nporpeccus; yMeHUue 3a1aBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHCIE C IOMOUIBIO PEKYPPEHTHBIX
(dbopMyn1; yMEHHE ONEpUpPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO,
CONPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO 4Hucia, (opMa 3amucd KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas U anredpamyeckas);
yMETh MIPOU3BO/IUTH apupMeTHYeCKHe necTBus c
KOMIUIEKCHBIMU YHCJIaMU; MPUBOAUTH MPUMEPHI HCIIOJIE30BAHHUS
KOMIUIEKCHBIX YHCEN;, ONEePUPOBATH MOHATUAMHU: MaTpuia 2x2 u

3x3, ompenenuTenb  MaTpUIbl, TI'E€OMETPUYECKHM  CMBICI

OTIPEICTUTEIIS
Ymenue OIIEPHPOBATH TIOHSITHSIMH panroHaIbHbIE,
uppalroHalbHbIC, MoKa3aTelbHbIE, CTCTICHHBIE,
norapuMHUYECKUE,  TPUTOHOMETPUYCCKHE  ypaBHCHHS U

HCEpPAaBCHCTBA, HUX CHUCTEMbI; YMCHHC OIICpUPOBATH IMOHATHUAIMU:
TOXICCTBO, TOXICCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUC,
HCPABCHCTBO, CHUCTCMa ypaBHCHI/Iﬁ n HCPABCHCTB,
PaBHOCHUIIBHOCTb ypaBHeHHﬁ, HCPaBCHCTB U CHUCTEM; YMCHHUC
peuiath YpaBHCHHSA, HCEPABCHCTBA W CHCTCMBI C IIOMOLIBIO
Pa3JIMIHBIX HpI/IéMOB; peuiaTtb YpaBHCHUS, HCEPABCHCTBA U
CHUCTCMBI C IMAPaAMCTPOM; IIPUMCHATH YPABHCHUS, HCPABCHCTBA, UX
CUCTCMBblI IJIs1 PCHICHUSA MATCMATHYCCKUX 3aJa4 W 3aJa4 Hu3
Pa3JIMIHBIX obnacrei HAayKU U peaHBHOﬁ ZKHN3HU

YMeHue onepupoBath MOHATUAMU: (PYHKLIHS, YETHOCTh (DYHKLINH,
MEePUOUYHOCTD byHKIIMH, OTrpaHUYEHHOCTh ¢dbyHKIUY,
MOHOTOHHOCTh (PYHKIIMH, 3KCTpeMyM (yHKIMH, HauOoJibliee U
HauMeHbIlIee 3Ha4eHUsI QYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAsS
(GyHKIMS, acUMNOTOTHI Tpaduka (QYHKIMM, TepBas U BTOpas
Mpou3BoiHAs (YHKIUU, TE€OMETPUUYECKUM U (PU3MUECKHUI CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpeieIEHHbIN HHTErpal; YMEHNE
HaXOJUTh ACUMITOTHl Tpaduka (QYHKUMU; YMEHHE BBIYHCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIUU
(GyHKIMH, HaXOAWTh YypaBHEHUE KacaTeIbHOW K Trpaduky
(GyHKIIMM; yMEHHE HaxOIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIUH;  yMEHHE  HCNOJNb30BaTh  MPOU3BOAHYIO IS
uccienoBaHus GyHKIUN, HAXOAUTh HAUOOJbLINE U HAaUMEHbIINE
3HaueHus (PyHKUMN; CTpoUTh TpapuKd MHOTOWIEHOB C
UCIOJb30BAHUEM  amlmapaTa  MaTeMaTH4eCKOro  aHalu3a;
MPUMEHITh MPOU3BOAHYIO JUISI HAXOXKJIEHUS  HaWIydIlero
pelieHds B NPUKIAAHBIX, B TOM YHCJIE€  COLMAIBHO-

SKOHOMUYECKHX M (PU3UYECKUX 3a7adax; HaXOIUTh IUIOIIAA H




00bEMBI  (UTY C TOMOIIBI0 HHTErpaja; MPUBOIUTH IPUMEPHI
MaTeMaTU4eCKOro MOZECIIMPOBAHUS c IIOMOILIBIO

Qg QepeHIranbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMHU: Tpapuk (YHKIHH, OOpaTHas
byHkuMs,  KoMmosunus — GYHKIMH, JIMHEWHas  QYHKIHS,
KBaJpaTu4Hash (YHKIWS, paluOHanbHas (YHKIHS, CTCICHHAs
byHKIIHSA, TPUTOHOMETPUIECCKHE byHKINH, oOpaTtHbIe
TPUTOHOMETPHUYECKHE GyHKIHH, NOKa3aTenbHast u
norapudmudeckass  (QYHKIHH, YMEHHE CTPOUTh Tpaduku
W3YYEHHBIX (DYHKIMIA, BBITIOJIHATH TpeoOpa3oBaHusi rpaduKoB
(GyHKINH, HCIONB30BaTh TpadUKU ISl M3YYCHHUs TPOIECCOB H
3aBHUCUMOCTEH, TpH pEIICHHH 3a1a4 W3 JPYTuX Y4eOHBIX
MPEIMETOB M 33/1a4 U3 pPeajbHOM >KU3HU; BBIpaXKaTh (HopMyIamMu
3aBHCUMOCTH MEXIY BEIMYMHAMH; HUCIIOJIB30BaTh CBOWCTBA H
rpaduku QYHKIMN JUIs PELICHHs YPaBHEHUI, HEPABEHCTB U 3a/1a4
C TapameTrpamu; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH
MHOJKECTBA PEIICHUN YPaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3a7jaul Pa3HbIX TUIIOB (B TOM 4YHCIIE
Ha MPOLEHTHI, JOJIM U YacTH, HA JIBUKEHHUE, padoTy, CTOMMOCTh
TOBapOB W YCIyr, HAJIOTH, 3aJadyd M3 O0OJacTH YIpPaBIICHUS
JUYHBIMM U CEMEWHBIMM (PMHAHCAMM); COCTaBIATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 33J1a4H,
HCCIIENA0BATh IIOJIy4YEHHOE pelieHue u OLICHUBATh
MpaBAONOJ00HOCTh  pE3yJIbTaTOB;  YMEHHE  MOJEIUpPOBATH
peanbHble CUTyallMM Ha S3bIKE MaTEMaTHUKH; COCTABIIATh
BBIPQ)KCHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO
3a/1a4, MCCIEI0BATh IMOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHHEM
anmnapara ajareOpbl, HHTEPIPETUPOBATh MOIYUYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATUAMU: CpeaHee apu(pMETHUYECKOE,
MenuaHa, HauOojblllee W HauMEHbIee 3HAYEHUs, pa3Max,
JMCTIepCHsi, CTaHAAPTHOE OTKIOHEHHE YHUCIOBOro Habopa; yMeHue
U3BJIEKaTh, HHTEPIIPETUPOBATh MH(OPMAIIHIO, TTPEICTABICHHYIO B
TabaMIax, Ha JuarpaMmax, rpadukax, OTpakarollyl0 CBOHCTBa
peanbHBIX MPOILIECCOB M SBJICHUH; MPECTABIATh HH(POPMAIUIO C
MOMOIIbI0 TAONUIl U JAMarpamMM; HCCIEI0BaTh CTaTUCTHYECKHE
JIaHHbIE, B TOM YHCI€ C NMPUMEHEHHEM TpaHuyecKuX METOJI0B U
AJIEKTPOHHBIX CPEJICTB; TpadUyuecku MCCIIe0BaTh COBMECTHBIE
HAOJIOACHUS C MOMOUIBIO JAMAarpaMM pacCeUBaHMUsS M JIMHEHHON
perpeccuun

YMenue onepupoBaTh MOHATHUSIMHU:  CIyYalHBIM  OMBIT H




ciyyaitHoe coObITHE, BEPOSTHOCTh CIIy4alfHOTO COOBITHS; yMEHHE
BBIUUCIIATE BEPOATHOCTH C HCIOJb30BAHUEM TIpadUUeCKUX
METOZIOB; MPUMEHATh (OPMYINIBI CIOXKEHHUS U  YMHOKXCHHS
BEPOSTHOCTEH, (OPMYILy IOJHOW BEPOSTHOCTH, (POPMYIY
bepuymnu, xomOuHaTtopHble (AaKTBl W (QOPMYIIBI;, OLIEHUBATH
BEPOSITHOCTH  pEabHBIX  COOBITHH; yMEHHE ONepUupOBaTh
MOHATUSIMU: CIIy4aliHasi BEIMUMHA, PACTIPE/ICTICHNE BEPOSITHOCTEH,
MaTeMaTHYeCKOe  OXKUJaHue, JHUCIepCUuss U CTaHAApTHOE
OTKJIOHEHHE CIy4YaliHOW BEIMYMHBI, (YHKIMU pACIpelesieHUs U
IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOIO W HOPMAIBHOTO
pacripenienieHuii; yMEHHe HCIIOJIb30BaTh CBOMCTBA HM3YYEHHBIX
pacripenienieHuil Ui pelieHus 3a/1a4; 3HaKOMCTBO C MOHSITHAMU:
3aKOH OOJBIIMX YHCEN, METOABl BHIOOPOYHBIX MCCIIEIOBAHUM;
yYMEHUE MPHUBOAWUTH TPHUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX
9rcel B TPUPOAHBIX W OOIIECTBEHHBIX SBICHHUAX; yMEHHE
ONEpPUPOBATH TOHATHSMHU: COYETAaHUE, MEPECTAHOBKA, YHUCIIO
COYETaHWil, YHUCIIO TepecTaHOBOK; OmHOM HproTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (PAKTHl M PACCYKICHHS TS PEILICHHSI
3aJa4; OICHUBATh BEPOATHOCTH PEAJBLHBIX COOBITHIA; COCTABIATH
BEPOSTHOCTHYIO MOJIEIb W HWHTEPIPETHUPOBATH IOTyYCHHBIH
pe3ynbTar

YMeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JydY, BEIMYMHA YIJa, IUIOCKUH yrod,
JBYTpaHHBIA  Yros, TPEXTPaHHBIH Yroji, CKpelUBaroIInuecs
IpsIMble, TMapajuIeIbHOCTh M HEPHEHJIUKYIIPHOCTh TNPSAMBIX U
IUIOCKOCTEM, Yrol MEXKIy HPSMBIMH, YILOJI MEXAY HpsIMOH U
IJIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSHUE MEXAY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IIPU PpELICHWM 3ajad
U3ydeHHbIE (DAKTBI U TEOPEMbI MIIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPY’KaroIlero MUDa; CTPOMTH
MaTEMaTHYECKHE MOJAEIN C MOMOULIbI0 T€OMETPUUECKUX NOHITHN
Y BEJINYMH, PEIIaTh CBSI3aHHbIE C HUMU IPAKTUYECKHE 3a]jaui
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YMeHue onepupoBaTh MOHATUSIMM: IUIOHIa[b (GUTYPHI, O00BEM
(Gburypsl, MHOTOTPaHHHK, MPABUIbHBIH MHOTOTPAaHHHUK, CEUEHHUE
MHOI'OrpaHHUKa, KY6, mapaiCcnuinea, Ipu3dMa, IIUpamMuaa,
¢durypa u nMoBepXHOCTh BpallleHus, HWINHJP, KOHYC, ap, cdepa,
wiomaab cgepbl, MIOMAAs MOBEPXHOCTH MHUPAMUIbI, MPU3MBI,
KOHYCa, UAJTUHIPA, 00BEM KyOa, MPSIMOYTOJIBHOTO
nmapajicjcnvuineaa, IMUupaMuabl, IIPHU3MbI, NUJIWHApPA, KOHYCA,
mapa, pa3sBEpTKa I[OBEPXHOCTH, CEUYECHUSA KOHyCa M LIWIMHAPA,




napajiesibHble OCH WM OCHOBAHHUIO, CEYCHHE IIapa, TIOCKOCTH,
Kacatomascs cheppl, IWIMHApPA, KOHYCAa; YMEHHE CTPOUTh
CeueHHe MHOTOrpaHHHMKA, N300pakKaTh MHOTOTPAaHHHUKH, (UTYPHI
Y MTOBEPXHOCTH BPAILECHUS, UX CEYECHUS, B TOM YHUCIIE C MTOMOIIBIO
QJIEKTPOHHBIX ~ CPEACTB;  YMEHHE  MPHUMEHATH  CBOWCTBA
TrEeOMETPHUUECKUX  (QUTyp, CaMOCTOATENbHO  (POPMYyTUPOBATH
OTlpeNieNIeHUus] M3y4yaeMbIX (uryp, BbIIBUTATh THIOTE3BI O
CBOWCTBaX M MPHU3HAKaX I'€OMETPUYECKHX (pUryp, 0O0CHOBHIBATH
WM ONPOBEPraTh UX; yMEHHE MPOBOAMTH KilacCH(puKanuio Gpuryp
0  pa3jIMyHbBIM  TpPU3HAKaM,  BBIIOJHATH  HEOOXOJMMBbIE

AOMOJIHUTCIIbHBIC ITIOCTPOCHUA
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VYMeHue onepupoBaTh MOHSITUSMH: JBIKCHHE B HPOCTPAHCTBE,
napajulelbHBIA  TIEPEHOC, CHMMETpHsS Ha IUIOCKOCTH U B
MPOCTPAaHCTBE, MOBOPOT, MpeoOpa3oBaHHE IMONOOHS, MOJOOHbIE
¢burypsl; yMeHHe pacro3HaBaTh paBHBIC U MOJOOHBIE (QUTYPHI, B
TOM 4YHCJIE B MPUPOJAE, MCKYCCTBE, apXUTEKType; HCIIOJIb30BAThH
reOMETPUYECKUE OTHOIICHHUS MPU pPELICHUH 3a/1a4; HaXOAUTh
reOMEeTPUYECKUE BEIWYMHBI (JUIMHA, YTOJI, IUI0IaAb, 00BEM) MIpH
peLIeHNH 3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U U3 pealibHOM
’KM3HU; YMEHHUE BBIYHCISATH TEOMETPHUYECKHE BEIMYUHBI (JIMHA,
yroi, IUlom@ans, OOBEM, IUIOMANb MOBEPXHOCTH), HCIONIB3YS
u3ydeHHble (OPMYJIBI M METO/ABI, B TOM 4YHCJE: IUIOLIAJb
MOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa, LWIMHIPA, TUIOLIAIb
chepsl; 00bEM KybOa, NPAMOYrOJbHOIO  MapajlieNenumena,
MUPaMU[IBL, TPU3MBI, LIHIMH]PA, KOHYCA, I1apa; YMEHUE HaXOAUTh
OTHOIIeHHE 00bEMOB MOJOOHBIX pUTYp
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YMeHHne omnepupoBaTh NOHATHUSAMH: IPSAMOYIOJIbHAs CHCTEMa
KOOPJAMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, NPOM3BEICHUE BEKTOpPA Ha YHCIIO, PA3JIOKEHUE
BEKTOpa 10 0a3ucy, CKaJsApHOE IPOM3BEACHUE, BEKTOPHOE
IIPOU3BENICHNE, YroJl MEXAY BEKTOPaMH; YMEHHE MCIOJb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA  METOX I PELICHUS

reOMETPUUYECKUX 3aa4 U 3a7a4 APYTruX y4eOHbIX IPEIMETOB
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YMeHue BbIOMpPATh MOAXOAALIMA METOJ ISl peIleHUs 3aaayM;
IIOHUMAaHHE 3HAYUMOCTH MAaTE€MAaTUKU B U3YYCHHUU INPUPOIHBIX U
OOIIIECTBEHHBIX MPOLIECCOB M SIBJICHUH; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaT€MAaTHMKU B HCKYCCTBE, YMCHHE
IIPUBOJUTH IPUMEPBl MATEMAaTUYECKUX OTKPBITUNA POCCUHCKOU U
MHPOBOI MAaTEMaTU4YECKON HAYKU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1 Yucna u BIYUCICHUS
1.1 Harypasbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
12 Panyonanehple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOU, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATYpaJbHON cTeneHH. J|eHCTBHs ¢ apupMETUIECKIMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ wnenbiM mnokazateneM. CreneHb ¢ palMOHAIBHBIM I10Ka3aTeleM.
' CBoiicTBa cTENEeHH
15 CuHyc, KOCMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypaabHbIC JOrapu(MbI
HelictButenbHple 4Ynclia. ApuMETHUYECKHE ONEepaluu C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOmmk€HHbIE BBIYUCIEHUS, NpPaBWIa OKPYIJICHUS, NPUKUAIKA U
OLICHKA PE3YJIbTaTa BIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKECHUIH
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEpaBEHCTBA
2.1 lenbie 1 1pOOHO-paAIIIOHANIbHBIE YPAaBHEHUS
2.2 WppanmoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuieckue ypaBHEHUs
2.4 [ToxazarenbHble U TOrapu(PMUUECKHE YPaBHEHUS
2.5 Ilenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHanbHble HEpaBeHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKre HEpaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsbl JMHEWHBIX ypaBHEeHUN. ONpeaennTens MaTpULbI
3 OyHKIHH U TpaduKu
31 OyHKIMA, crnocodbl 3aganus QyHkuuu. I'papux ¢yHkuuu. B3aumHo oOGpartHble
' byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIIN
Ob6nactp omnpeneneHUs M MHOXKECTBO 3HadeHMH ¢yHkiuu. Hymu ¢yskuum.
3.2 [IpomMexxyTkH  3HAKONOCTOSHCTBA. [IPpOMEXYTKM MOHOTOHHOCTH  (YHKIIHUH.

Maxkcumymbl 1 MUHMMYMbI (QyHKIuM. HaunGomblee M HauMeHbllee 3HAYECHUE
(GYHKIMU HA TPOMEKYTKE




CrenenHass (pyHKIMS C HAaTypaJbHBIM M LEJBbIM IOKa3zaTeneM. EE cBoiictBa u

33 rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [ToxazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOMCTBA U Ipaduku
36 Touku paspeiBa. AcumnrTorel TpadukoB ¢yHkuuid. CBoicTBa  (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS OCJIEN0BATEILHOCTEH
3.8 Apudmernueckast 1 reoMeTpuuecKkast mporpeccu. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIe AIeMEHTAPHBIX (YHKIHIA
[IpumeHeHne NPOU3BOAHON K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxxeHne HauOoJbIero 1 HauMEHBIIEro 3Ha4eHusl (PYyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uurerpain
5 MHoxecTBa 1 JOruKka
5.1 MHoOXecTBO, orepauu Haj MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 KomOunaTtopuka
7 I"'eomeTpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 ITpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tea 1 MOBEPXHOCTH BPAILICHUSI
7.5 KoopanHats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
I'eomerpus 10-11kaacchl

VY4eOHuK 11 00111€00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIN U TPODUITBLHBIN
ypoBHU.[JI. C.ATanacsH, B. @. byry3os, C. b. Kagomiies |

JunakTuueckue mMatepuainsl o reometpun 1l 1kmacca [b.I.3uB].
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