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IHHOACHUTEJIbBHASA 3ATINCKA

PaGouas mporpamma yweOHOro kypca «l'eomerpus» 0a30BOro ypoBHS IS
oOyyaromuxcs 10 —11 kmaccoB paszpaborana Ha ocHOBe PDenepalbHOrO rocynapCcTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpexHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBAHUH, MPEIBSIBIAEMBIX K MaTEeMAaTHYECKOMY OOpa3OBaHUIO, U TPaIUIHIA
poccuiickoro o0pazoBanus. Peamu3anus mporpaMmbl 00ecrieunBaeT OBJIaICHHE KIFOUEBbIMU
KOMIICTCHIIUAMU, COCTaBJJIAIOIIIUMHA OCHOBY JIIs CaMOpa3BUTHUMA u HCIIPCPBIBHOT'O
00pa3oBaHus, EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca reOMETpUM Ha YpPOBHE CpeaHero ofmiero oOpa3zoBaHUS
00yClIoBJI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAIPEIMETHBIX U IMPEIMETHBIX Pe3yIbTaTOB
oOyueHuss TE€OMETpUHM B  HANpaBICHMM JIMYHOCTHOTO  Pa3BUTHUS  0Oydaroluxcs,
¢bopmupoBanusi (YHKIIMOHAJIBHOW MaTeMaTUYecKOW TI'paMOTHOCTH, H3y4eHHUS JPYrHX
y4eOHBIX TUCHUIUIMH. Pa3BuTHe y 00ydaromuxcsi NpaBUiIbHBIX MPEICTaBICHUN O CYIIHOCTH
U MPOUCXOKJCHUH T€OMETPUUYECKUX aOCTPaKIMil, COOTHOLIEHUH PEATbHOTO U HICaIbHOTO,
XapakTepe OTPAKEHHUSI MATEMATHYECKOM HAyKOH SIBJIEHUM M IIPOLIECCOB PEAIBHOIO MUpa,
MECTE T€OMETPUU B CHUCTEME HAyK W POJIM MAaTeMaTH4YEeCKOro MOJETUPOBAHUS B HAyYHOM
MO3HAHUU M B TMPAKTUKE CIOCOOCTBYET (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS
yyaluxcs, a TakKe KauyeCTB MBIIUICHHS, HEOOXOAWMBIX JUIsl ajJalTallid B COBPEMEHHOM
oOmiecTse.

I'eomerpus sBnsieTcss ogHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHEro O0OIIero
o0Opa3oBaHus, Tak Kak 00ecreyrBaeT BOZMOXKHOCTh U3YUEHHSI KaK JUCIUIUINH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MbllIeHHe, popMupyeMoe MpHU U3YyYeHUH OO0YYaroIIMMUCS MOHATUHHBIX
OCHOB T€OMETPUU U TMOCTPOCHHUM IEMOYKU JIOTUYECKHX YTBEP)KICHUI B XOJ€ pEeUIeHUs
reOMETPUYECKUX 3aJady, YMEHHUE BBIJBUTaThb M OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIOJIb3YIOTCSL TIPU PEIICHUH 3a7lad €CTECTBEHHO-HAYyYHOrO ILMKJIA, B YACTHOCTH M3 Kypca
bu3uKH.

YMeHue OpHEeHTHUPOBATHCA B IMPOCTPAHCTBE HUIPAeT CYIIECTBEHHYIO POJb BO BCEX
o0nacTsax AesTeNbHOCTH YenoBeka. OpHueHTalus 4eIoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OX0IMMOE YCIIOBUE €r0 COIMAIILHOTO ObITHS, (opMa OTpaKEHUs OKPYKaIOLIEro Mupa,
YCIIOBHUE YCHEIIHOTO I[IO3HAHUSI U AaKTMBHOTO TpeoOpa3oBaHHs JCHCTBUTEIHHOCTH.
OnepupoBaHue MTPOCTPAHCTBEHHBIMH oOOpa3aMu OO0benuHSET pa3Hble BUIbl y4eOHOU W
TPYIOBOM AESITENBHOCTH, SIBJISAETCS OJHUM M3 MPO(HECCHOHATBHO BAXKHBIX KaueCTB, MOITOMY
aKkTyallbHa 3a/laya (OPMUPOBAHUSA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIILJIECHUS KaK
Pa3HOBUIHOCTU OOpPa3HOIO MBIIIJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K
MIPAKTUYECKON JeSITENIHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Lenp ocBoeHusi mporpaMmbl yueOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YpOBHE
oOyueHusi — o0OmeoOpa3oBaTelbHOE U OOIIEKYABTYPHOE pa3BUTHE OOYYAIOMIMXCS 4Yepes
o0ecrieyeHHe  BO3MOXKHOCTH  NPHOOPETEHUST W MCIOJB30BAaHMA  CHCTEMAaTUYECKHUX
reOMETPUYECKUX 3HAHUM U JIeHCTBUH, celU(pUUHBIX T€OMETPHH, BO3MOXKHOCTH YCIIEIIHOTO
NPOJOJDKEHUsT 00pa3oBaHUsl 10 CIEUUAIBHOCTSAM, HE CBS3aHHBIM C MPUKIAJHBIM
HCII0JIb30BAHUEM T€OMETPUN.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAuyeHa Il OOydaroIIMXCs
CPEIHEN LIKOJIbI, HE HCIBITHIBABUIMX 3HAYUTEIbHBIX 3aTPYyJHEHHM Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi. Takum oOpa3oM, oOyyaronirecss Ha 6a30BOM YpOBHE JIOJIKHBI OCBOUTH
o0mye MareMaTHYecKHe yMEHHs], CBS3aHHBbIE CO CHEIM(PUKONH reoMeTpuu U HeoOXOIUMbIe



IUIsL KU3HH B COBpPEMEHHOM oOiiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh H3YYHUTh
reoMeTpuio 0Ooiee TIyOOKO, €Ciu B JaJdbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B
TeOMETPUYECKUX 3HAHUSAX B IPOPECCUOHATBHOM JIESTETLHOCTH.

JlocTibkeHHe ~ [eIM  OCBOGHHS  NporpaMMbl  oOecreyuBaeTcs  pelieHHEM
COOTBETCTBYIOIIMX 3a1a4. [IpuopuTeTHBIMU 3amauaMu OCBOCHHUSI Kypca «['eomerpum» Ha
6azoBoM ypoBHe B 10—11 xnaccax siBISIFOTCS:

e (opMHpOBaHHE MPEICTABICHUS O T'COMETPUU KaK YacCTH MHUPOBON KYJIBTYPHI U

0CO3HaHME €€ B3aMMOCBS3U C OKPYKAIOIIMM MHPOM;

e (QopMupOBaHHE MPEACTABICHHS O MHOTOIPAaHHUKAX M TeJaX BPALICHUS KaK O
B)XHEHIIIMX MaTEeMaTHYCCKMX MOJEJSIX, MO3BOJISIONIMX OMNHMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MHPA;

e (opMupOBaHHE YMEHHS PACMO3HABATh HA YEPTEkKaX, MOACISIX M B PEATbHOM MHPE
MHOTOTPaHHUKH U TeJIa BPAIICHHS;

® OBJAJICHWE METOJaMHU pEIHICHUs 3a7ad Ha IIOCTPOCHHUS Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (GopMHpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O MHOTOTPaHHHKAX
U TeJax BPALICHUS U MX OCHOBHBIMH CBOHCTBAMH;

® OBJAJICHHE AITOPUTMAMHU PEUICHHS OCHOBHBIX THIOB 3amad; (OPMHPOBAHHE
YMEHHUSI TIPOBOJUTH HECIOXHBIE JIOKAa3aTeIbHBIE PACCYXICHUS B XOJE PEUICHHS
CTEPEOMETPUIECKUX 3314 U 33/1a4 C MPAKTUIECKAM COJICPKaHUEM;

® pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH oOOyJarommxcs,
MO3HABATEJIbHOW  AKTUBHOCTH, HCCICIOBATEIBCKUX  yYMEHHUH, KPHUTHYHOCTH

MBIIILICHHS;
e (opmupoBanue QyHKIIMOHATHLHON TPAMOTHOCTH, PEIEBAHTHON F€OMETPUH: YMEHUE
pacmo3HaBaThb ~ IPOSIBICHUS  TEOMETPUYECKUX  TMOHATUH,  OOBEKTOB  H

3aKOHOMEPHOCTEW B PEAJbHBIX KU3HEHHBIX CUTyallUAX M NPH H3YYEHUU APYIHX
y4eOHBIX IPEIMETOB, MPOSIBJIECHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH,
(bopMynupoBaTh X Ha A3bIKE '€OMETPUU M CO3/1aBaTh T'€OMETPUUYECKHE MOJIEIH,
NPUMEHATh OCBOECHHBIMH T'€OMETPUYECKUN amnmapar Julsl pelIeHUus IPaKTHUKO-
OPUEHTUPOBAHHBIX  33Ja4, HWHTEPIPETUPOBaTb U  OLEHUBATh IIOJIyYCHHBIE
pe3yabTATHI.

OTnu4uTeNbHOM  OCOOEHHOCTBIO  IPOrpaMMbl  SIBJII€TCSI  BKIIIOYEHHE B KypC
CTEpeOMEeTpUN B Hayaje €ro M3y4deHus 3aj]ay, pellacMblX Ha YpPOBHE MHTYMTHBHOIO
[IO3HAHUSA, U OINpelesN€HHbIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IPOCTPAHCTBEHHOI'O MBILUIEHHS, CTUMYIHUPYET
IIPOTEKaHHE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AaJbHEHIIEMY U3YUYEHUIO IpeMeETa.

[Ipennourenue oTHaércs HArasAHO-KOHCTPYKTUBHOMY METOJ1y OOydeHMs, TO €cTh
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUM Yy ydalmuxcs B Kypce
CTEpEOMETPUU TPOBOJAUTCS 3a CU€T pelleHMs 3a7ad Ha CO3JaHHe IPOCTPAHCTBEHHBIX
o0pa3oB M 3ajauy Ha ONEpUPOBaHHE MPOCTpaHCTBEHHbIMM oOOpasamu. Co3manue obOpasza
IIPOBOJIUTCSI C ONOPOH HA HArJIsIHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUCHMS
OT HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COACpKaHUS.

OcHoBHBIE coaepxaTenbHble JUMHMM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpaHHuKn», «I[IpsiMble U MIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus», «BekTopsl
U KOOPJIMHATBI B MPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN paclpeleseTcs He
TOJIBKO TIO COJIEp>KaTEeNIbHBIM JIMHUSAM, HO U 0 ToJiaM 00y4eHHs Ha ypOBHE CPEIHEro 001Iero
oOpa3oBaHusl.

Conepxanne o0pa3oBaHMs, COOTBETCTBYIOLIEE NMPEAMETHBIM pe3yibTaTaM OCBOSHHS
paGoueil mporpaMMmsbl, pacupeAeaEHHbIM IO TroJaM OOYy4YeHMs, CTPYKTYPUPOBAHO TaKUM
o0Opa3oM, 4TOOBI OBJIQJIEHUE T€OMETPUYECKMMHU MOHATHSAMHM M HaBBIKAMU OCYIIECTBISIIOCH



MOCIIEIOBATEIbHO U MOCTYMATENbHO, C COOMIOACHNEM MPHUHIUIIA PEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHMA BKIIOYAJINCh B OONIYI0 CHCTEMY TE€OMETPHUYECKHX MpEeACTaBICHUI
oOyyJaromuxcs, paciupsis U yriyosst e€, o0pasys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Henenmo B 10 kiacce u 1 yac B Henento B
11  wmacce, Bcero 3a gaBa roma oOyuenmss - 102  yueOHBIX  daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
11 KJIACC

Tena ppamenust

Hunuaapuyeckas NOBEPXHOCTb, 00pa3ylolIve LUIMHIPUYECKOW IOBEPXHOCTH, OCh
MWIMHAPUYECKON moBepxHocTu. LlwimmHap: ocHOBaHMsT W OOKOBask IOBEPXHOCTb,
00pa3yromas 1 0Ch; TIIOMAAb OOKOBOW U MOJIHOM TOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yromne KOHUYECKOH MOBEPXHOCTH, OCh M BEpIINHA
KOHUYECKOW moBepxHOCTH. KOHyc: OCHOBaHWE M BepLIMHA, 00pa3yromias U OCh; IUIONIA/Ib
OOKOBOM M MOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollnue U BbICOTA; OCHOBAHUS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: ueHrp, paguyc, AMaMeTp; IUIOIIaabr MOBEpXHOCTU cdepbl. B3anmuoe
pacnoJiokeHue cepbl U MI0CKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; momaab cepsl.

N300pakenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYca.

KomOuHammm ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONMCAHHBIA OKOJIO
cdepsr; chepa, BOMCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIFHOTO TIapajuienenumena u caeactsus u3 He€. O0bEM munuHapa, KoHyca. O0béM
mapa | rioimaab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IJIOIIAAIMU TTOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust numnuHApa (mapajulelbHO W TMEPHEHAMKYISIPHO OCH), CEUeHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClokeHHE M BBIYMTAHHE BEKTOPOB.
YMHO)XeHHe BeKTOpa Ha yKciio. PasnoxkeHue BeKkTopa mo TpéM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno mapannenenunena. Pemenue 3amay, CBI3aHHBIX C MPUMEHEHHEM MPAaBUJI IEUCTBUI
¢ BekTopaMu. [IpsimoyrosnbHas cuctema KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BeKTOpa.
[Ipocreiiimue 3amaun B KOopauHaATaX. YToll MexAy Bekropamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB. BbruncieHue yrioB MexIy NPSMBIMU U MJIOCKOCTSIMU. KOoOpanHATHO-BEKTOPHBIM
MeTOo npu pelIeHnu reOMETPUUECKUX 3ajad.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO mpeamera «MaTtemaTukay
XapaKTepU3YIOTCS:

I'paxxnanckoe BociMTaAHME:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON TO3MIHUK OOydJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4YJI€HAa POCCHUUCKOrO0 OOIIeCTBa, NPEICTABICHUEM O MaTeMaTHYEeCKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHMA, TPOLEAYP T'PAKIAHCKOTO
obmiectBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJIEWCTBOBATh C COIHMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYECHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCHUICKON TpaXKTAHCKOM HWIACHTUYHOCTH, YBOKECHHUS K
MPOILJIOMY M HACTOSAIIEMY POCCUUCKOM MaTeMaTHK{, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTMKEHHUSIM POCCHUUMCKMX MATEMaTUKOB W POCCUUCKONM MATeMaTUYECKOW MIKOJbI, K
WCTIOJIb30BAHUIO ITHX JOCTIKEHUH B IPYrUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CPOpMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, OJTUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTHIKEHUW HAYKU U JIEATEILHOCThIO YIEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/1a
B MOCTPOCHHUE YCTOMUHUBOTO OYMYIIIETO.

JcTeTnyecKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOIIEHHMEM K MHpPY, BKJIKOYAas OCTETUKY MaTE€MaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pENICHUH, PaCCYKICHUH,; BOCHPHUMYHBOCTHIO K
MaTeMAaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHUS NPHUMEHATH MaTeMaTUYECKHME 3HAHUS B MHTEpecax
3I0pOBOr0 M 0e30macHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHIATUN U OTIbIXA, peryispHas puznueckas
aKTUBHOCTH);  (PM3UYECKOTO  COBEPILIEHCTBOBAaHUS, NpPU  3aHATUAX  CIIOPTUBHO-
03JI0POBUTEIILHOM JI€ATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM LIEHHOCTH TPY0JII00US; HHTEPECOM K Pa3IMYHbIM
chepam mpodeccHOHATBHOM  JESITENbHOCTH, CBSI3aHHBIM C  MaTeMaTHKOM u  eé
MPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K
MaTeMaTH4eCKOMY O0Opa30BaHUI0 M CaMOOOpPA30BAHMIO HA TMPOTSHKEHUU BCEH KU3HU;
TFOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B PELICHUM IPAKTHYECKUX 3aJa4y MaTeMaTH4eCKOu
HaIpaBJICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO PKOJOTUYECKONW KYJIbTYpblI, TIOHUMAHHEM BIUSHUS COIUATBHO-
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHOM U COLMAIBHOM Cpelibl, 0CO3HAHUEM
rII00aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJIeM; OpHEeHTalMeld Ha MpUMEHEHHe
MaTeMaTHYeCKUX 3HAaHUW JUIs pelieHusl 3afad B OO0JNacTH OKpYKawIleHd cpejsl,
MJITAHUPOBAHUS MOCTYNIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEebl.

IleHHOCTH HAYYHOIO NMO3HAHHUA:

c(OpMUPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHUMAHUEM MAaTEeMAaTUYECKOW HAYKH Kak
cdepbl 4emoBEYECKOW NEeATENbHOCTH, JTaloB €€ Pa3BUTUS U 3HAUYUMOCTU JUISL Pa3BUTH
LUMBWIM3AIMU; OBJIAJICHUEM SI3BIKOM MATEMAaTHMKH M MAaTeMaTH4eCKOM KyIbTypoill Kak



CpCACTBOM IMO3HAHUA MHpPA, TOTOBHOCTBIO OCYHICCTBJIATH IIPOCKTHYIO U UCCIICAO0BATCIILCKYIO
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'pYyHIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble  pe3yabTaTbl  OCBOEHHS  IpOrpaMMbl  y4eOHOTO  IpenMera
«MaremaTHKa» XapaKTePU3YIOTCS OBJIAZICHUEM YHUBEPCAJIbHBIMU MO3HABAMETbHBIMU
0elicmeusMy,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMY — OUCMEUAMU,  VHUBEPCATbHbIMU
PeYNIAAMUBHBIMU OeUCMBUSIMU.

1) Vuueepcanvnvie nosnasamenwvhuvie Oeticmsus, obecneuusaiom Gopmuposarue
0a306bIX  KOCHUMUBHLIX — NPOYECcco8  00yuarowuxcs (oceoeHue Memooos NO3HAHUS
OKpYHCaIOuWe2o Mupa, HNpUMeHeHUue JN02UYECKUX, UCCIe008aMeNbCKUX Oonepayull, yMeHull
pabomamy ¢ uHpopmayuet).

Ba3oBble 1ornyeckue gelicTBus:

® BBIABIATh W XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKKM MaTEMaTHYCCKHX
OOBEKTOB, TIOHATHH, OTHONIGHWH MEXIy TOHATUAMHU;  (HOPMYIUPOBATH
oTpeNeNeHUs TIOHITHI; YCTAHABIUBATH CYIIECTBEHHBIN MPHU3HAK KIACCHU(DUKAINH,
OCHOBaHUS U1 000011IeHUS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHbBIE
Y OTpHIIATENIbHBIC, €IMHIYHbIE, YaCTHBIE U OOIUE; YCIOBHBIE,

® BBISBIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HW M TPOTHUBOPEUUS B
(dakTax, JNaHHBIX, HAOMIOJACHHUSIX W YTBEPXKIACHHSX; IpeIiaraTb KPUTEPHH JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

e JenaTh BBIBOJABI C HCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® TMPOBOJUTH CAMOCTOSITENILHO JOKa3aTelbCTBA MaTEeMaTHUYECKUX YTBEPIKIACHUMN
(IpsiMbIE U OT IPOTUBHOTO), BBICTPAaUBaTh apryMEHTALIUIO, IPUBOIUTE MPUMEPHI U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BBHIOMpATH CIOCOO pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaumOoJiee MOAXOMAUIMN ¢ y4ETOM CaMOCTOSTEIbHO
BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJB30BaTh BONPOCHI KaK HCCIENOBATENbCKUA WHCTPYMEHT IMO3HAHUS;
dbopMmynupoBaTh ~ BONPOCH,  (UKCHpYyIOIIME  NPOTHBOpedHe,  Mpoliemy,
yCTaHaBIMBaTh HMCKOMOE U JaHHOe, (OpMHUPOBATH TUIOTE3Y, apryMEHTUPOBATh
CBOIO TIO3UIIMIO, MHEHHUE;

® T[POBOJUTH CaMOCTOSTENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBJIEHMS, IMpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SIBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENbHO (OPMYIHPOBATH O0O0OOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM
MpoBeNEHHOTO  HAONIOACHUSA,  MCCIENOBAaHUS, OIIEHUBATh  JIOCTOBEPHOCTh
MOJIy4YE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIEHNII;

e T[POTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIABUTATh
MIPEIOJIOKEHHS O €70 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH AeDUIINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIMMBIX JIJIsl OTBETA HA BOIPOC
U JUIs pelleHus 3a7auu;

e BBIOMpaTh HMHQOPMAIMIO W3 HCTOYHHKOB PA3NUYHBIX THUIOB, aHAIU3UPOBATH,
CUCTeMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PA3IUYHBIX BUAOB U (hopm
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpOBaTh HH(GOPMAIHIO, TPEACTABIAT, €€ B pPa3NUUHBIX (opmax,
WLTIOCTPUPOBATH IPahuvecKu;
OILICHUBATh HAAEKHOCTh MH(POPMAIMH IO CAMOCTOSTENBHO C(HOPMYTHPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvnuvie KOMMYHUKAmMUueHble oeticmeusl, obecneuusaiom

CHOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.
Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CY)KJIEHUS B COOTBETCTBUM C YCIOBUAMHM U
LEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U TNHCbMEHHBIX TEKCTaX, JaBaTb IMOSICHEHMS 1O XOAY peLIeHus 3a7aud,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yibTarT;

B Xo0/€ OOCYXKIEHHs 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYKIaeMOMl TeMbl,
npoOieMbl, peniaeMod 3ajJaud, BbBICKA3bIBaTh UJEH, HAIEJIEHHbIE Ha IOMCK
pELICHUs; COIMOCTABJIATh CBOU CYXKIEHHUS C CYXIECHUSMHU J[IPYTMX YYaCTHUKOB
yanora, oOHapyKuUBaTh pa3IMuUe€ U CXOJCTBO MO3ULHUN; B KOPPEKTHOH (opme
(hopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPE/ICTaBIATh pe3yabTaThl pEIIeHUs 3aJaud, OSKCIIEpUMEHTa, HCCieI0BaHus,
MIPOEKTa; CaMOCTOSTEIbHO BbIOMpaTh (QoOpMaT BBICTYIUIGHHS C Y4ETOM 3adad
Mpe3eHTalH U 0COOEHHOCTEHN ayIuTOPHUH.

CorpyanunuecTno:

IIOHUMATBH W UCIIOJIB30BATh IMPECUMYIICCTBA KOMaHHHOﬁ u HH}IHBH}IyaJILHOﬁ pa6OTBI
MpU pelleHnH Y4eOHBIX 3a/ay; NMPUHUMATh Ledb COBMECTHOW JAeATeIbHOCTH,
IJIAHUPOBATh OPraHU3alUI0 COBMECTHOM pPabOTHI, pacmpenemsiTh BHIBI padoT,
JIOTOBApUBATHCS, OOCY)KIATh TMPOIECC W PE3yJabTaT pabOThI, 0000MmATh MHEHHS
HECKOIBKHUX JIIOJIEH;

y4acTBOBaTh B TPyNmHoOBBIX (opmax padboTel (0OCYXKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBI» U HHBIE); BBIIIOJHATH CBOIO YaCTh pabOThI U KOOPIUHUPOBATH
CBOM JEWUCTBUA C APYTMMH WIEHAMH KOMaH/bl; OLICHUBATh Ka4eCTBO CBOErO BKJIaJa
B O0mmMiA TMPOXYKT 1O KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMO/ICHCTBUSI.

3) Vuusepcanvnvie pezynamuenvie Oeticmeus, obecneuusarom  Gopmuposanue
CMbICIOBBIX YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCIU.
Camoopranuszanms:

COCTaBIIATH IUIAH, AITOPUTM pPEIICHUS 3a/1a4H, BHIOUPATh CIIOCO0 peleHus C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPHUAHTHI PELICHHUM ¢ y4ETOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIBb:

BJIaJIeTh HaBBIKAMHU I103HABATEIbHOM pediaekcuH Kak OCO3HAHMs COBEpIIAEMbIX
NEUCTBUI M MBICIUTEIbHBIX HPOLECCOB, MX pE3yJbTAaTOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3ysbTaTa peleHus] MaTeMaTH4ecKon
3aJauy;

MIPENBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpU PELICHUH 337a4H,
BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIaHHBIX,
HallIeHHBIX OINOOK, BBISBJICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH MPUYMHBI
JOCTHO)KEHUS] UM HEJOCTUKEHUSl Pe3yJbTaTOB AEATENbHOCTH, HaXOAUTh OIIMOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATbBI
11 KJIACC

OnepupoBaTh  NOHATHSAMH:  IWUIMHAPHYECKAass  MOBEPXHOCTb,  OOpa3yromulue
MWIMHAPUYECKON TIOBEPXHOCTH; IIMJIMHAP, KOHHYECKash MOBEPXHOCTh, OOpa3yromue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

PacriosznaBats Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MMOJTYYSHHUS TEJl BPAILICHHS.

KrnaccuduimpoBars B3auMHOE pacIioyioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHUSMU: IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boraucnare 00bEMBI U TUTOIAAN TOBEPXHOCTEH TEIl BpAIleHUs, TEOMETPUIECKHUX TEll C
MpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHAMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B cpepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BBIMUCIATE COOTHOMIEHHSI MEXY TUIOMIAISIMHU TIOBEPXHOCTEH M 00BEMAaMU 110 T00HBIX
TeNl.

N300paxaTe m3ydaemble GUTYypbl OT PYKH W C NMPHUMEHEHHEM IPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BoinosHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:
BHJ] CBEPXY, COOKY, CHU3Y; CTPOHUThH CEUCHHUS TEJI BPAIIICHHSI.

W3Bnekarts, WHTEPIPETHPOBaTh W TMpeoOpa3oBbBaTh  WHPOPMALAIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypax, MpeICTaBICHHYIO Ha YepTeKax U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1eHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXEHUS
BEKTOpa Ha YHUCII0, 00BACHATH, KAKUMHU CBOIICTBAMU OHU 00J1aat0T.

[IpumeHsTh npaBUiIo Mapauieaenuneaa.

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY BEKTOPaMHU, CKaISPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpPOB W TPOU3BEICHHE BEKTOpa Ha YHCIO, Yroll Mexay
BEKTOpaMH, CKaJspHOE MPOU3BEACHHE, PACKIAAbIBATh BEKTOp IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh IVIOCKOCTh YpaBHEHUEM B JIEKaPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomeTpuyeckue (akTbl [UIsI pELICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEIIOJIAraoINX HECKOJIBKO IIaroB PEIeHHs, eClIU YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOU
dbopwme.

Pemare mpocteiiue reoMeTpuuecKHe 3aJadyd  HAa [PUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemarp 3agaum Ha 0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOUICHMM M HaxXOXJICHHE
reOMETPUYECKUX BEJIMYMH M0 00pasliaM WU alropuTMaMm, MPUMEHSS H3BECTHBIE METOJIbI
IIPU PELICHUH CTaHJapTHBIX MAaTEeMaTHYECKUX 3a/1au.

[IpumMeHnsTh mpoCTENIINE MPOrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoaUTH TpUMeEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U SKU3HH,
pacrio3HaBaTh NPOSBICHHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[TpuMeHsATh NOJy4YEeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peasibHble CUTYAIlUH U
NPUMEHATh M3Y4YEeHHbIE TOHATHS B IIpollecce TIOMCKAa pELIeHHS MaTeMaTU4eCKU
copMyIMPOBaHHONW MPOOIEMBI, MOJICIUPOBATh peajbHbIE CUTYallUd Ha SI3bIKE T€OMETPUH,
UCCIIEI0BaTh TIOCTPOCHHBIE MOJEIH C HCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATHIH U TeOopeM,



anmapara aireOphl; pemiath MPaKTUYECKHE 3aJadyd, CBS3aHHBIE C HAXOXICHHEM
FeOMETPUUECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

11 KJIACC
HaumenoBauue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmsl padoThI padoTsI
1 Tea BOALICHIA 15 0 0 bu6moreka [IOK
patl https://m.edsoo0.ru/1c209e37
bu6moreka [IOK

2 N
OObEuer Ten S 1 0 https://m.edsoo.ru/1c209e37
B

5 K::Toflzlafm ] 0 . ) Bu6miorexa [TOK

P https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHMeE, . 1 0 bu6moreka [IOK
CHCTeMaTH3aIIUs https://m.edsoo.ru/1c209e37
3HaHUHI

OBUIEE KOJIMYECTBO
YACOB I10 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
No KoJsnyecTBo 4yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka KonrpouabHubie IIpakTH4eckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHUs
padoThI padoTsI pecypchl
Cdepa u map: 1eHTp,
panuyc, tuaMeTp; bubnuotexa [JOK
1 03.09.2025
UIONIA/(b TIOBEPXHOCTH 1 0 0 https://m.edsoo.ru/0341bc2b
cdepbl
B3anmuoe
pacnosioxkeHue cepsl
1 TUIOCKOCTH; bu6moreka [IOK
2 ’ 10.09.2025
KacaTeJbHast 1 0 0 https://m.edsoo.ru/bed12a43
IIJIOCKOCTH K cdepe;
IJI01a b CHephl
N306
3 mio aplj:( HeJI;ZIEKCO(E:EIH 1 0 0 17.00.2025 | Puomiorexa LIOK
P ’ A https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MMOBEPXHOCTb,
0
4 Onﬂizlm];?:cxoﬁ 1 0 0 24.00.2025 | Domorexa IOK
5 AP R https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH, OCh
HWIMHAPUYECKOU

MOBCPXHOCTU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

Hunueap: ocHOBaHUS
1 OOKOBas
MTOBEPXHOCTb,
oOpa3yroIas 1 oCh;
TI0IIa s OOKOBOH 1
ITOJTHOW MTOBEPXHOCTH

01.10.2025

bu6mmoreka [IOK
https://m.eds00.ru/188f6216

N3obpaxenue
HUAJTUHIpA HA
IJI0CKOCTH. Pa3BépTka
nunuHapa. CedeHus
IUAJTUHIpA
(TTOCKOCTHIO,
napayieabHON WIN
MEePIECHANKYIISIPHO N
OCH IMJIMH]IPA)

08.10.2025

bu6moreka [IOK
https://m.edso0.ru/016e25eb

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTH

15.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/c94ha09b

Kownyc: ocHoBaHue u
BEpIIMHA, 00pasyromias
1 OCh; IUIONIAb
OOKOBOI M MOJHOM
MOBEPXHOCTH

22.10.2025

bu6mmoreka [JOK
https://m.edso0.ru/897dd3b2



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

VY cedy€HHBIN KOHYC:
oOpa3ymomue u
BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTH

29.10.2025

bu6mmoreka [{OK
https://m.edsoo.ru/1468bab3

10

N3006paxenue KoHyca
Ha IUIOCKOCTH.
Pas3Béprka KoHycCa.
Ceuenus koHyca
(TI0CcKOCTHIO,
MapajuIeIbHON
OCHOBAaHUIO, U
IJI0CKOCTBIO,
MPOXOASIIEH yepe3
BEPIINHY)

12.11.2025

bu6morteka [IOK
https://m.edsoo.ru/Obdelbe8

11

KomOunamus ten
BpAIICHHS U
MHOTOTPaHHUKOB

19.11.2025

bu6moreka [IOK
https://m.edsoo.ru/3cefl0e5

12

MHOrorpaHHuk,
OTIMCAHHBII OKOJIO
chepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpaIleHUS

26.11.2025

bu6moreka [IOK
https://m.edso0.ru/0b136158

13

ITousarue 00 00BEME.
OCHOBHEBIE CBOMCTBA
00BEMOB Te

03.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/26a03fb7

14

O0BEM muHIpAa,

10.12.2025

bu6mmoreka [JOK



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

KOHyca

https://m.edso0.ru/5513d87b

O0BEM mapa u

bu6mmoreka [IOK

15 17.12.2025
wiom@aab chepsr https://m.edsoo.ru/d189bde2
[Togo6HEIE TENa B
MIPOCTPAHCTBE.

" CoOTHOIIIEHUS MEXKTY T BuGmorexa LIOK
THIOTHIIMIT o https://m.edsoo.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMHU TOI00HBIX
Ten
KonTtponsHas pabota
o temam "Tema bu6moreka [IOK

17 14.01.2026
BpamieHus" u https://m.edsoo.ru/4a33a8ab
"O06BemsbI Te"

Bekrop Ha miockocTu bubnuorexa [JOK

18 21.01.2026
U B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
Cnoxenue u bu6moreka [IOK

19 28.01.2026
BBIUUTAHHE BEKTOPOB https://m.edsoo.ru/23f4f089
YMHOXKEHUE BEKTOpa bubnuorexa [JOK

20 Ha YKCIIO 04.02.2026 https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa
o TpéM

bubnuoreka [[OK

21 HOROMIDIAHAPHBIM 11.02.2026 https://m.edsoo.ru/a28fd74e
BekTopam. [IpaBuio
napasuieNenuneaa

22 Pemenne 3amgau, 18.02.2026 bu6mmoreka [JOK



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

CBS3aHHBIX C
IIPUMEHEHHUEM MPABUII
JNEUCTBUN C BEKTOPAMHU

https://m.edso0.ru/5a827900

KoopaunnarHo-
BEKTOPHBIN METOJ IIpU

bu6mmoreka [{OK

23 25.02.2026
peLICHUU https://m.edsoo.ru/d3alfe30
TCOMETPHYCCKUX 3a/1a4
[IpssMmoyronpHas
CUCTeMa KOOPJIWHAT B
MPOCTPAHCTBE. bubnuorexa [JOK
24 04.03.2026
KoopaunaTs! BekTOpa. https://m.edsoo0.ru/48db7058
[Ipocreitmme 3amauu B
KOOpJIUHaTax
Yron mexnay
BEKTOPaMH.
bu6moreka [IOK
23 Crazsproe 11.03.2026 https://m.edsoo.ru/725effc4
MIPOU3BEICHUE
BEKTOPOB
Brruncnenue yrios
bu6moreka [IOK
26 MEIRAY TIDAMBINIT | 18.03.2026 https://m.edsoo.ru/8efbe78e
IJIOCKOCTSAMU
KonTtponsHas paborta
1o teme "BekTopsl u bubnunoreka [JOK
27 01.04.2026
KOOpPJIMHATHI B https://m.edsoo.ru/77c22fch
npocrpaHcTae”
28 [ToBTOpEHME, 08.04.2026 bu6mmoreka [JOK



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5

00001IeHNE U
CHUCTEMaTH3aIHS
3HaHui. OCHOBHEIC
¢burypsl, haxTsl,
TEOPEMBI Kypca
TUTAHUMETPU U

https://m.edsoo.ru/1780ba5d

29

IToBTOpEHME,
00o01eHue u
CcUCTEMaTU3aIus
3HaHui. OCHOBHBIE
¢burypsl, GhakTsl,
TEOpEMBI Kypca
IUTAHUMETPUU

15.04.2026

bu6moreka [IOK
https://m.edso0.ru/078cd184

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3allHs
3HaHUN. 3agaun
IJITAHUMETPUHU U
METO/IbI UX PEIICHUS

22.04.2026

bu6moreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
0000111eHHE U
CHCTEMATHU3aLIH
3HaHUU. 3agaun
IJIAHUMETPUHU U
METO/Ibl UX PELIECHUS

29.04.2026

bubnuoreka [JOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHueE,
o0o01ieHune u

06.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

crcTeMaTH3alus
3HaHUNU. OCHOBHbIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
CTepEOMETPUH

33

Urorosas
KOHTpOJIbHas paboTa

13.05.2026

bu6moreka [IOK
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OmnepupoBaTh MOHATHAMHA: IHJIUHIPUYECKAs TTOBEPXHOCTH, 00pa3yromme
6.1 MWIAHAPUIECKON TTOBEPXHOCTH, IWIIMHJAP, KOHHYECKAsl TTOBEPXHOCTD,
' oOpa3yloliye KOHMYECKOM  IOBEpPXHOCTH, KOHYyC, cdepuyeckas
MTOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh TNOHATHAMH: IIAPOBOM CETMEHT, OCHOBAHHWE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOM CIIOH, OCHOBaHME IAPOBOTO CIJIOS, BHICOTA
LIAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAIM TOBEPXHOCTEH TeN BpalleHHs,
' r€OMETPUYECKUX TEJI C IPUMEHEHHEM (popmyt
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BECaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BblyncnsaTe COOTHOIIEHHS MEXAYy IUIOMAASMH TOBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TET
6.9 N300paxkats u3yyaembie GUTYpHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BoInonHATh  (BBIHOCHBIEC) IIJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS TeI
BpallleHUS
W3BnekaTb, MHTEPNPETHPOBAaTH M MpeoOpa3oBbIBaTh HH(DOPMAIUIO O
6.11 INPOCTPAaHCTBEHHBIX T€OMETPUUYECKHX (UTypax, INPEACTaBIECHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomeTpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPenojaralliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHHMs 3aJIaHbl B sIBHOM Qopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BLIHOHHSITB [[eﬁCTBPISI CJIOKCHUA BeKTOpOB, BbBIYHUTAHUA BeKTOpOB nu
YMHO)KCHI/ISI BeKTOpa Ha YHuCIIO, O6’b$ICHSITB, KaKHUMHU CBOﬁCTBaMH OHH
o0mamaroT

6.15

[IpumeHsaTh npaBUiIO Napauleaenunea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApTOBbl KOOPAWHATHl B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpPAMM, CKAJISIPHOE IIPOM3BEICHHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpAa Ha YMCIIO, YroJl
MEeXAYy BEKTOPAaMHU, CKaISIPHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHE 3aJadyd  Ha  [PUMEHEHHE
BEKTOPHO-KOOPJIWHATHOTO METOAA

6.20

Pemate 3amauM Ha J0KA3aTeIbCTBO MATEMATUYECKHUX OTHOIIEHHH H
HaxO0XXJICHUE TEOMETPUUYCCKUX BEIUYMH MO 0o0pasliaM WM aJropuTMam,
MPUMEHSISI  W3BECTHBIE  METOJbl MPU  PENICHHWH  CTaHIApTHBIX
MaTeMaTUYECKUX 3a1a4

6.21

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAI[MOHHbBIE CHCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBoUTE MpUMEpPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U
YKU3HHU, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23

[IpumeHsThr TONy4YeHHBIE 3HAHHWS Ha MPAKTUKE: AaHaJIU3HpPOBATh
peayibHbIE CUTyallUM W TPUMEHSATh H3y4CHHbIE TOHATHUS B IIpoOIEcce
MOMCKA pELIeHUsT MaTeMaTH4eCKd CQPOPMYIHUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIC CUTYaIlMM Ha SI3bIKE M€OMETPHUH, HCCIIEI0BAThH
MOCTPOCHHBIE MOJIENIM C HCHOJIb30BAHUEM I€OMETPUYECKHUX MOHITUNA U
TeopeM, arrmapara anreOpbl, pemarh NPakTUYECKHe 3a]auu, CBSI3aHHBIE C
HAXO0/IEHUEM T€OMETPUYECKUX BETUYHH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

6.1

Hunuaapudeckas NOBEPXHOCTh, 00pa3yolliue HWINHIPUYECKON MOBEPXHOCTH,
OCb LMJIMHAPUYECKOW moBepxHOCTH. UmnauHnap: ocHoBaHus u  OOKoBas
MIOBEPXHOCTh, 00pa3ymomas u 0Ch, IUIOMIA (b OOKOBOM U MOJHON MOBEPXHOCTH

6.2

KoHnyeckasi MOBEpXHOCTh, OOpa3yrolile KOHWYECKON TOBEPXHOCTH, OCh H
BCpHInHA KOHHUYECKOU MMOBCPXHOCTH. KOHYC: OCHOBAaHHMC MW BCpUIMHA,
oOpasyromias U OCh, TUIOMIAJb OOKOBOW M TOJHOM TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroIye 1 BRICOTa, OCHOBAHHSI 1 OOKOBast MOBEPXHOCTD

6.3

Cdepa m map: 1meHTp, paguyc, AWAMETp, IJIOMATL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosnokeHue cdepbl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K
cdepe, miomaapb chepsbl

6.4

N300paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomOunammu ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBINA
oKoJI0 cepsl, chepa, BMcaHHAsi B MHOTOTPAHHUK, WJIM TEJIO BpallleHUs

6.6

[Tonsatue 06 o6vEMe. OCHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TMapajulesienumena u cieActBus u3 He€. OO0bEM IMIIMHIpA,
koHyca. O0BbéM mapa u riomanab chepbl

6.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOWIGHHUS MEXKAY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMAaMH MOTOOHBIX TEIT

6.8

Ceuenust muMHIpa (MapajjiesIbHO U MEPIIEHIUKYISIPHO OCH), CEUYEHUS KOHYca
(mapasienbHOE OCHOBAHHUIO U MPOXOsIIee Yepe3 BEPIINHY), CEUCHHUs [1apa

6.9

BeKTop Ha IINIOCKOCTHU U B IIPOCTPAaHCTBCE. CrnosxeHre W BBIUMTAaHUE BCKTOPOB.
YMHOXEHUE BCKTOpa Ha YHUCJIO. PaznoxeHue BCKTOpa 110 TpéM
HCKOMILIAHAPHBIM BCKTOpaM. HpaBI/IJ'IO mapauiCJICIuIIcaa. Pemenue 3a1a4,
CBs3aHHBIX C IPUMCHCHHUECM IIPpAaBUJI ,HeﬁCTBHﬁ C BCKTOpaMH

6.10

[IpsimoyronpHas cucreMa KOOpIMHAT B IpocTpaHCTBe. KoopAauHATHI BEKTOpa.
[Ipocreiiiue 3amaun B KOOpAMHATAX. YTOJI MEXIy Bekropamu. CkaispHoe
IIPOU3BEJICHNE BEKTOPOB. BhIUMCIIEHNE YTTIOB MEKY MPSMBIMU U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PEIICHUH F€OMETPUUYECKUX 3a]au




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHero
0011ero 06pa3oBaHus

Brnanenne Meromamu JOKa3aTeNbCTB, AJTOPUTMAMH PEIICHHS
3amad; yMmMeHue (GOpMYIHPOBATh W OIEPHPOBATH TOHATHUSMU:
oTIpe/ieNieHne, akCuoMa, TeopeMa, CIECTBHE, CBOWCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATDH UX;
yMeHHe (QOopMyIMpoBaTh O00OpaTHOE U  MPOTUBOIOJIOKHOE
YTBEPXKICHHUE, IPUBOJUTH INPUMEPHl U KOHTPIPUMEDBIL,
HCMOJIb30BaTh METOJ] MaTE€MAaTUYE€CKOW WHAYKIIUW; MPOBOJHUTH
JIOKa3aTeIbHBIE PACCYXACHUS MPH PEUICHWH 3a/1a4, OICHWBAThH
JIOTHYECKYIO MTPaBUIIBHOCTh PACcCYXJCHHI; YMEHHE ONEPUPOBATh
IIOHATUSAMU. MHOXECTBO, IIOIMHOKECTBO, oncpannuun Hala
MHOECTBAMHU; yMeEHUe UCTIOJIB30BaTh TEOPETHKO-
MHOYKECTBEHHBIN aImapaTt I OMUCAHUS PEATbHBIX TPOIIECCOB U
SIBIICHHUI W TIPU PEIICHUH 3a/1a4, B TOM YHCJIE U3 JPYrUX y4eOHBIX
NpeMETOB; YMEHHE OIICPHUpPOBATh MOHSATHUSMH: Tpad, CBSI3HBIN
rpad, nepeBo, MUKI, Tpad Ha TUIOCKOCTH; YMEHHUE 3aaaBaTh U
ONHMCBHIBATh Tpadbl PA3IUYHBIMU CIIOCOOAMHM; HCIIOIB30BATh
rpadsl Py PEIICHUN 337134

YMeHue onepupoBaTh MOHATUSAMH: HATypalbHOE YHUCIIO, LIEJ0e
YHCIIO, CTENEeHb C LEJbIM IOKa3aTeleM, KOPEHb HaTypaabHOU
CTENEHH, CTENEHb C PALMOHAJIBbHBIM IOKa3aTeJeM, CTEleHb C
JCUCTBUTENIBHBIM ~ IIOKa3aTejaeM, JiorapupM Yucia, CHHYC,
KOCHHYC M TaHT'€HC MPOU3BOJBHOIO YUCIIA, OCTATOK [0 MOJYJIIO,
pallMOHATIBHOE YHUCIIO, HUPPALMOHAIBHOE YHCIIO0, MHOXECTBA
HaTYpalbHBIX, LEJbIX, pallMOHAIBHBIX, JEHCTBUTEIbHBIX YUCEI;
YMEHHUE MHCII0JIb30BaTh MPU3HAKU JEITUMOCTH, HaMMEHBIIUN
oOmMii JenuTens M HauMeHbIllee o0Iee KpaTHOe, aJIrOpUTM
EBkiauna mpu pemeHuM 3aj4ad; 3HAKOMCTBO C  Pa3IUYHBIMU
NO3UIIMOHHBIMM CHUCTEMaMH CYMCJIEHHS; YMEHHE BBIMOJIHATh
BBIUMCIIEHUE 3HAa4YeHWH M TpeoOpa3oBaHUS BBIPAXKEHUH CO
CTeleHsIMM U Jiorapupmamu, npeoOpa3oBaHus  JpoOHO-
palMoHaNBHBIX BBIPRKEHUH; YMEHHE ONEpUPOBATh MOHSATUSIMM:
II0CJIEZI0BATEIBHOCTD, apupmeTnyeckas porpeccus,




reoMeTpuveckass ~ mporpeccusi,  OECKOHEYHO  YObIBaroIas
reoMeTpudecKas IIPOTPECCHUS; yMEHHE 3a71aBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX
dopmyI; yMeHHE OTIEpUPOBATH MOHITUAMHU: KOMILIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YHCJA, MOJIYJIb U apryMeHT
KOMIUIEKCHOTO 4YHcia, (opMa 3anmucd KOMIUICKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M aireOpanueckas);
YMETh  TPOU3BOJUTH apupMeTHyecKkue  JCUCTBUS  C
KOMIUIEKCHBIMU YHCIIaMH; TIPUBOJUTE MPUMEPHI WCTIOIH30BAHUS
KOMIUIEKCHBIX YMCEIl; OTIEPUPOBATH MOHATUSAMH: MaTpHuna 2x2 u

3x3, omnpenenuTenb  MaTPUIIBl, TEOMETPUUYECKUN  CMBICT

OTIPEeITUTENS
YMenne OTIEPUPOBATH MOHSATHSMH: palnroHaIbHBIE,
HpparoHaIbHEIE, MoKa3aTeIbHbIC, CTETIEHHBIE,

norapuMuUecKne,  TPUTOHOMETPHUYECKHE  YpaBHCHHS U
HEPaBEHCTBA, X CHCTEMBI; YMEHHE OICPHUPOBATh TMOHITHSIMH:
TOKJIECTBO,  TOKJIECTBEHHOE IpeoOpa3oBaHUEe, YpaBHEHHE,
HEPaBEHCTBO, cucrema ypaBHEHUI u HEPaBEHCTB,
PaBHOCHJIBHOCTh ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE
pelmath ypaBHEHHS, HEPaBEHCTBA U CHUCTEMBl C IIOMOIIbIO
pa3IUYHBIX TNPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA W
CUCTEMBl C TMapaMeTpoM; MPUMEHATh YpaBHEHMs, HEPABEHCTBA,
UX CHCTEMBI Ul pElIeHHs MaTeMaTH4YecKHX 3a/Jay U 3a1ad u3
Pa3IUYHbBIX 00JIaCTe HAYKH U pEaIbHOM JKU3HU

YMeHnue onepupoBaTb MOHATHUSAMH:  (QYHKUHSA, YETHOCTD
GyHKIMH, TEPUOAUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTh (YHKIIMH, SKCTpEMyM (YHKLHU, HauOoIbllee U
HauMeHbIlIee 3HaYeHHUs (YHKIUU HA MPOMEXYTKE, HeTpEphIBHAS
byHkuus, acuMnToThl rpaduka (yHKIHH, TepBas U BTOpas
npou3BOHAS (PYHKIMU, T€OMETPUYECKUA U (PU3UYECKUI CMBICI
IPOU3BOJHOM, TeEpBOOOpa3Has, ONpeAeiACHHBIH  WHTErpal;
YMEHHE HaxXOJWTh aCUMOTOTHl Tpaduka GYHKIHH, YyMEHHE
BBIYUCIISITh MPOU3BOJHBIE CYMMbI, MPOU3BEAECHUS, YACTHOIO M
KOMIIO3UIMHM (YHKIMA, HAXOJWUTh YpaBHEHHE KacaTeIbHOU K
rpaduxky  GYHKIUM;  YMEHHE  HAaXOJUTh  IPOU3BOJHBIC
ANIEMEHTapHBIX (YHKIMI; YMEHHUE HCIOIh30BaTh MPOU3BOIHYIO
Ui UcclefoBaHus (YHKIMMA, HAXOAUTh HAWOOIbIIME W
HAaUMEHbIIMNE  3HAYeHUs  (QYHKUUW;  CTpPOUTh  rpaduku
MHOTOUYIEHOB C HCIOJIb30BAaHUEM amnapara MareMaTH4eCKOro




aHanM3a; [PUMEHATh  MPOU3BOAHYIO Ui HAXOXKICHUS
HAMJIYYIIEro PelieHrs B MPUKIAJHBIX, B TOM YUCIE COLUAIBHO-
HKOHOMHYECKUX U (U3UYECKUX 3a/auax; HAXOAWUTh IUIOIIAIN U
00BEMBI (QHUTy C TIOMOLIBIO HMHTErpayia; NPUBOIUTH TMPHMEPHI
MaTEeMaTHIeCKOTO MOJICIIMPOBAHUS C HOMOIIBIO
mddepeHnnanbHbIX ypaBHEHUN

YMeHnue onepupoBaTh MOHATUAMU: rpaduk (yHKIHUH, oOpaTHas
GyHKUMS, KOMOO3MIMS  (YHKUMH, JMHEHHas  (yHKIuS,
KBaJpaTUyHasi (QYHKUHMSA, palMOHaJbHAs (QYHKLHS, CTEIEeHHas
GyHKIMS, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHbIE
TPUTOHOMETPHUUECKHE GbyHKIMH, NoKa3aTelibHas U
gorapudmuueckas (QyHKIMH; yMEHHE CTPOUTh TIpaduku
W3YYEHHBIX (DYHKIMHA, BBINOJHATH MpeoOpa3oBaHusl TrpaduKoB
(GyHKIMHA, UCHOIB30BaTh Tpa@UKU ISl M3YYEHHs HPOLECCOB U
3aBUCHUMOCTEH, MpU peHIeHUH 3aJad W3 JpYyrux Yy4eOHbIX
MpeIMETOB U 3a/1a4 U3 pealbHON KU3HU; BRIpAXKaTh (HOpMYyIaMH
3aBUCHUMOCTU MEX]y BEIMYMHAMU; MCIOJIb30BaThb CBOMCTBA U
rpadukn QyHKIMA IS pelieHusT ypaBHEGHHM, HEPaBEHCTB U
3ajlay ¢ MapamMeTpaMu; n300paxkaTb Ha KOOPIUHATHOM MIOCKOCTH
MHO’KECTBA PEIIEHUI YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 33[]aul Pa3HBIX TUIIOB (B TOM UHUCIIE
Ha MPOLEHTHI, JOJU U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh
TOBapOB M YCIyr, HAJIOTH, 3aJauyd U3 OO0JacTU YIpaBlICHUS
JUYHBIMU ¥ CEeMEMHBbIMH (PUHAHCAMMU); COCTABIISATH BbIPAXKEHHUS,
ypaBHEHHUs, HEPABEHCTBA W UX CHUCTEMBI IO YCJIOBHIO 3a/ayH,
UCCIIEIOBATh HOJTy4YEeHHOE pelieHue u OILICHUBATH
PaBJONOJOOHOCTh  pPE3yJAbTaTOB; YMEHHE  MOJEIMPOBAThH
pealibHblE CHUTyalldd Ha S3bIKE MaTEMaTHKH; COCTaBJISThH
BBIDQKEHUS, YpaBHEHHs, HEPABEHCTBA W WX CHCTEMBI IO
YCIOBUIO  33/1ay, KCCIEAOBATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHMEM  afmapara  anreOpbl, HHTEPIPETUPOBATH
MOJIy4YEHHBIN pe3ysbTatT

YMmenue ONICpUPOBATh IOHATUAMHU: CPECIAHEC apI/Iq)MeTI/I‘leCKOe,
MCuaHa, HauOoJbIIee W HaUMEHBIIICE 3HAYCHUs, pPa3Max,
Aucnepcust, CTaHAAPTHOC OTKIOHCHHUE YHCJIOBOI'O Ha60pa;
YMCHHC MU3BJICKATD, HHTCPIIPETUPOBATH I/IHq)OpMaI_II/IIO,
MMPEACTABJICHHYIO B Ta6n1/1uax, Ha JuarpamMmax, T pa(bHKax,
OTpPaXKaroUIYyHO CBOMCTBA PCAJIbHBIX TIPOUECCOB U HBHGHHP'I;
IMMPCACTABJIATh I/IH(bOpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_I U ouarpamm,




UCCIIEN0BAaTh CTaTUCTUYECKUME [JAHHbIE, B TOM 4YHUCIE C
NPUMEHEHHEM TPpa@HUUECKUX METOJOB M 3JIEKTPOHHBIX CPENCTB;
rpaguyecKu UCCIIE0BATh COBMECTHBIE HAOIIOAEHUS C TIOMOILBIO
JUarpaMM pacCerBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATHUSMHU: CIYyYalHBIA OMNBIT H
cllydaifHOe COOBITHE, BEPOSTHOCTh CIIyYallHOTO COOBITHS; YMEHUE
BBIUUCIIATh BEPOATHOCTh C HCHOJb30BAaHUEM TI'padUuecKUX
METOJIOB; TMPUMEHATh (OPMYJIbl CIOXKEHHS W YMHOXKEHHUS
BEpOSITHOCTEH, (OpMylly TOJHON BepoOATHOCTH, (opmyiy
bepnymin, koMOuHaTopHble (akThl U (OPMYJbI; OLIEHUBATH
BEPOSITHOCTH ~ pEallbHbIX  COOBITUH; yMEHHME OIEpUPOBATH
HOHSTUSIMU: ciyyaiiHas BEJIMYMHA, pacnpezeneHue
BEPOSITHOCTEM, MaTeMaTH4YeCKOe OXKHMJAHUE, JUCIEepPCHsl W
CTaHJApPTHOE OTKJIOHEHHE CIIydalHOW BEJIMYMHBI, (QYHKUUU
pacnpeseneHuss U INIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMaJIbHOTO pacHpeesieHnii; YMEHHE HCII0Ib30BaTh CBOMCTBA
M3YYEHHBIX paclpeneseHuil UIsl pelieHns 3a1ad; 3HAKOMCTBO C
HNOHATUSMM: 3aKOH OOJIBIIMX 4YHCEN, METOJbl BBIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE NPHUBOIUTH IPHUMEPBI IPOSBICHUA
3aKOHa OOJIBIIMX YHUCEI B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIIEPUPOBaTh IOHATHAMM: COYETAHUE,
IIEPEeCTaHOBKA, YUCIIO COYETaHHH, YHUCIIO NEePEeCTaHOBOK; OMHOM
HeloToHa; ymeHHMe TNpUMEHSATh KOMOMHATOpHBIE (AKTBI U
pacCyXIEeHHs NJIs PELICHUs 3aJad; OLIEHUBAaThb BEPOSATHOCTH
peanbHbIX COOBITUH; COCTaBIATH BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOJTYYECHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YINa, IMJIOCKUH Yro,
NBYTPAHHBIA  yroyl, TPEXTPAHHBI Yrol, CKpeIIMBaIOIIHecs
npsiMble, TMapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPAMBIX U
IUIOCKOCTEH, yroll MEXJIy HNpSMBIMU, YTOJd MEXAY MpSMON U
IUIOCKOCTBIO, YIOJl MEXJy IJIOCKOCTSMH, PACCTOSIHHME OT TOYKH
JI0 TJIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHUE MEXTY
IJIOCKOCTSIMU; yMEHHME MCIOJIb30BaTh NPU pEIIeHUH 3a]ad
u3ydeHHbIe (aKThl U TEOPEMBI TNIAHUMETPUHN; YMEHHE OLICHUBATH
pa3Mepsbl 00BEKTOB OKPYKaIOILEro MUDa; CTPOUTH
MaTE€MaTUYECKHE MOJENIH C TTOMOUIBI0 TEOMETPUUECKUX MOHSATUI
U BEJIMYWH, pEIIaTh CBSA3aHHBIE C HUMHU MTPAKTHYECKUE 3aaun
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAAL (UIYPHI, 00bEM




(GuUrypsl, MHOTOTPaHHUK, MPABUIBHBI MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHHKa, KyO, NapajuieNenures, Ipu3Ma, TUpaMuia,
¢durypa v mOBEpXHOCTh BPAIICHUs, IIMIHHIP, KOHYC, map, cdepa,
wiomanab cepsl, MUIOMAAb MOBEPXHOCTH MHPAMUIBI, MPH3MBI,
KOHYCa, LWINHJpA, 00BEM KyOa, IPSIMOYTOJIbHOTO
napajuleJienunena, MNUPaMHbl, MNPU3MbI, IWIMHIpPA, KOHYCa,
niapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUs KOHYCa W LWIMHJIPA,
napajjielIbHble OCH MM OCHOBAaHHIO, CEYEHHE I1apa, MJIOCKOCTb,
Kacaromascss cdeppl, IWINHAPA, KOHYCa; YMEHHME CTPOUTH
CeUYeHHE MHOTOTpaHHHUKA, U300pakaTb MHOTOI'PAaHHUKHU, (PUTYpBI
Y TIOBEPXHOCTHU BpAILIEHUS, UX CEYEHUS], B TOM YHUCIIE C TOMOUIBIO
JNIEKTPOHHBIX  CPEACTB;, YMEHHME  IPUMEHSATh  CBOMCTBA
F€OMETPUYECKUX (QUIyp, CaMOCTOSATENbHO (OPMYIUPOBAThH
OTpeNieNieHUs] U3y4aeMblX (QUryp, BBIJIBUraTh THUIOTE3bl O
CBOMCTBaX M MpHU3HAKaX reOMETPUUECKUX (PUryp, 000CHOBHIBATH
WJIM ONIPOBEPraTh UX; YMEHHE MPOBOIUTH Kilaccuukanuo Guryp
[0  pa3IUYHbIM  TPU3HAKaM, BBIMOJHATH  HEOOXOJUMBIE

JOIOJTHUTCIIbHBIC TTIOCTPOCHHUA
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YMeHne onepupoBaTh MOHSATHSIMHU: BH)KCHUE B MPOCTPAHCTBE,
napayieNbHBIA  TIEPEHOC, CUMMETpHsS Ha IUIOCKOCTH H B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE IMOJO00Hs, MOJ0OHBIE
burypsl; yMEHHE paclo3HaBaTh PaBHBIC U MOJA00HBIC (UTYPHI, B
TOM 4YHCJIE B MPHPOJIE, UCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BATh
T€OMETPUYECKUE OTHOIICHHS TPH PEIICHUH 3a[ad; HaXOJWUTh
TeOMETPUYECKUE BETMYUHBI (JITTMHA, YroJl, IUI0Iab, 00bEM) IpH
pelIeHnH 33134 U3 JAPYruX Y4eOHBIX MPEIMETOB U M3 PEaIbHOM
KU3HU; YMCHHE BBIYHCIISTh T€OMETPUYCCKHE BEITMYMHBI (ITMHA,
yroi, IUIONIab, OOBEM, IUIOIIAIL IOBEPXHOCTH), HCHOJB3YS
U3ydeHHbIE (OPMYJIBI W METOJbl, B TOM 4YHCIE: IUIOIIAIb
TIOBEPXHOCTU THPaMUJIbI, PU3MbI, KOHYCA, IMIHHIPA, IUIOIMAIb
cheprl; 00bEM Kyba, NPSIMOYTOJHHOTO MapauIeICIuIe/a,
UpaMHU/IbI, IPU3MBbI, IHIHH]IPA, KOHYCA, [Iapa; YMEHUE HAXOIUTh
OTHOIIeHHe 00bEMOB NMOJOOHBIX GUTYp

12

YMmenue ONICpUpOBATH IMOHATUAMU: IIPAMOYI'OJIbHAA CHUCTEMaA
KOOpAUHAT, BCKTOP, KOOPAWUHATBI TOYKH, KOOPAWHATBI BCKTOpA,
CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOPA HA YUCIIO, PA3JIOKCHUC
BCKTOpa 11O 6a31/Icy, CKaJIIPHOC IMPOU3BCACHUC, BCKTOPHOC
IMMPOU3BCACHUC, YIOJl MCKAY BCKTOPAMU, YMCHUC HCIIOJIb30BAThH
BeKTOpHBIﬁ n KOOp,Z[I/IHaTHHﬁ METO JJIA peaicHus




F€OMETPUYECKUX 3a1a4 U 3a7a4 APYrux yueOHbIX IPEIMETOB
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YMeHue BHIOMpaATh MOIXOAAIINA METOA IJIsi pelIeHHs 3aJauu;
IIOHUMAaHHE 3HAYMMOCTU MAaTEMAaTUKU B U3Y4CHHM NPUPOIHBIX U
OOILIECTBEHHBIX IPOLECCOB U SBJICHUH; YMEHHME DPACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHE
IIPUBOAUTH IIPUMEPHI MaTEMAaTUYECKUX OTKPBITHHA POCCUMCKON U

MHPOBOM MaTEMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D ITIO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypaneHble u nensie yncina. [Ipu3Haky qenmMMoCTy HEIbIX YUCe
12 Pammonaneupie  uncna. OOBIKHOBEHHBIE U JACCATHYHBIE JAPOOU, TIPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUNIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHON cTeneHu. JleMcTBUs ¢ apupMEeTHUECKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ menbiM TokazareneM. CTeneHb C palMOHAIBHBIM IOKAa3aTeJIeM.
' CBoiicTBa cTENEHN
15 CuHyc, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapU(HMBI
JlelictButenbHble 4ucia. ApuMETHYECKHE oOmepanud ¢ JICUCTBUTEIBHBIMU
1.7 yucnaMu. [lpuGnuxkéHHble BBIYUCICHUSA, TMpaBUjia OKPYIJIEHUS, NPUKHUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHIM
1.8 [IpeobpazoBaHue BeIpaKEHUN
1.9 KommnekcHeie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YPaBHEHUS
2.5 Lenpie 1 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbie U TOrapupMUIEcKie HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
3.1 Oynkius, cnocoObl 3amanusd ¢yHkiuu. ['paduk Qynkiumu. B3anmuo oOpartHble




¢bynkuuu. Yérneie n Heuétnele pynkuuu. Ileprognueckue GpyHxkumnn

Obnacte ompeneneHuss ¥ MHOXKECTBO 3HaueHuil ¢ynkuumu. Hymm Qysknum.
[IpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.

32 MakcuMymbl ¥ MUHUMYMBI QyHKIuH. HawmOoiibliee u HanMEHbIIEEe 3HAUYCHHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennass (yHKIHMS C HAaTypaJbHBIM M IIeNBIM IoKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpruyeckue GyHKIIMH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u gorapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. Acumnrotsl TrpadukoB ¢(yHkuui. CpolicTBa (QYHKUHUH,
' HENPEPBLIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas U reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hauana maTtemaTuyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIe A€eMEHTAPHBIX PYHKINH
[IpumeHeHre MPOU3BOJHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 IKCTpeMyMBbl. HaxoxaeHne HanOObIIer0 1 HAMMEHBIIEro 3HAYCHH (PYHKITUU Ha
OTpe3Ke
4.3 IlepBooOpasnas. Murterpan
5 MHoecTBa U JIOTHKa
5.1 MHoOK€ecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 Ourypsl Ha MIOCKOCTH
7.2 IIpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEPXHOCTH BpAIlCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA
* MaTtematuka: ajiredpa 1 Hayaaa MaTeMaTHYeCKOIo aHaylu3a, reomerpust. ['eomerpus. 10-
11 knacc. Aranacst JI.C., byry3os B.®., Kanomues C.b. u n1p. AkumonepHoe 00111eCTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET



		2025-10-13T13:23:30+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛОБАКИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"
	I am the author of this document




