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HOACHUTEJBHASA 3AIIMCKA

Pabouass mnporpamma yueOHoro kypca «['eomerpusi» 0a30BOro ypoBHS s
obOyuaroruxcst 10 —11 kmaccoB paszpabotana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTENbHOTO CTAHJApPTa CPEOHEro OOHIEro Oo0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAaHUM, MPENBABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TpaJULIUN
poccuiickoro oopazoBanus. Peanuzanus nporpaMMbsl 00€CIIE€UMBAET OBJIAJICHUE KIIOYEBBIMU
KOMIETEHIIUSAMH, COCTABISIIOIIMMHU OCHOBY JUII CAMOPA3BUTUSL U HENPEPHIBHOTO
oOpa3oBaHMsl, HEIOCTHOCTh OOLIEKYJIBTYPHOT0, JMYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHSA
JMYHOCTH 00YYarOIIHUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydyeOHOro Kypca reoMeTpud Ha YpPOBHE CpEIHEro o0miero oOpa3oBaHUS
00yCJIOBJIEHAa MPaKTUYECKON 3HAYMMOCTBHIO METANpPEAMETHBIX U MPEIMETHBIX PEe3ylIbTaTOB
oOy4yeHHsI TEeOMETPUHM B  HAMpPaABICHUM JIMYHOCTHOTO  Pa3BUTUA  OOyYaromIuxcs,
dbopmupoBanusi (QYHKIIMOHATBLHON MAaTEeMaTUYECKOM TPAMOTHOCTH, H3Y4YEHUS APYrUX
Y4EOHBIX AUCHUILUIMH. Pa3BuTre y 00y4aromuxcs NpaBUIbHBIX MPEACTaBICHUN O CYIITHOCTH
1 MPOUCXOXKJICHUN T€OMETPUUECKUX aOCTpaKIUi, COOTHOILIEHUH PEAJIbHOTO U HJI€alIbHOTO,
XapakTepe OTPaXKEHUs MATEMATHYECKOM HAYKOM SIBJICHUM M MPOLECCOB PEATBHOTO MHPA,
MECTE€ T'€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B TPaKTHKE CIOCOOCTBYeT (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUaluxcsi, a TakKK€ KayeCTB MBIIUICHHS, HEOOXOAUMBIX JJIA aJaNnTalud B COBPEMEHHOM
oOuiecTBe.

['eomerpus siBseTcs OAHUM K3 0A30BBIX NPEIMETOB HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHusl, TaK Kak 00eCleynBaeT BO3MOKHOCTh U3yUEHUS KaK JUCIUTUIMH €CTECTBEHHO-
HAaY4YHOW HAIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbITUIeHHE, (POPMUPYEMOE MPU U3YYCHUH OOYYAIOITUMUCS TMOHATUHHBIX
OCHOB T€OMETPUU U MOCTPOCHUM IIEMOYKU JIOTMYECKUX YTBEPXKICHHM B XOJE pEIICHUs
reOMETPUYECKUX 3a/a4, YMEHHUE BBIJIBUTATh U OMPOBEPraTth TUIOTE3bl HEMOCPEICTBEHHO
HCIIONB3YIOTCS TIPU PEILICHUH 3a7a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
(bu3HKH.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO POJb BO BCEX
00J1acTsIX NIeITeNbHOCTH YesioBeka. OpueHTalusl YyeJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOMMOE YCIIOBHE €0 COIMAIBLHOTO OBITHS, (hopMa OTpPaKEHHS OKPYKAIOIIETO MHpA,
YCJIOBHE YCIICHITHOTO TIO3HAHWS ¢ AaKTUBHOTO MpeoOpa3oBaHHs JIEHCTBUTEIHHOCTH.
OnepupoBaHHe TPOCTPAHCTBEHHBIMH 0Opa3aMu OOBEIUHSICT pa3Hble BHJBI YYCOHOU U
TPYIOBOH JEATEIBHOCTH, SIBISETCS OJHUM U3 MPO(HECCHOHATHFHO BaXKHBIX KAYECTB, TOITOMY
aKTyaibHa 3a7a4ya (GopMupoBaHHS y OOYYAIONMUXCS TPOCTPAHCTBEHHOTO MBIINUICHUS KaK
PA3HOBHUIIHOCTH OOPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJTOTOBKE K
MPAKTUYECKON JEATETbHOCTH 10 MHOTUM HaIPaBIICHUSIM.

Ilens ocBoeHus mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOyueHuss — oO01Ieo0pa3oBaTeibHOC U OOIIEKYJbTYPHOE Pa3BUTHUE OOYYAIOIIMXCS uepes
obecriedyeHUE BO3MOXKHOCTU TPUOOPETEHHS U HUCMOJb30BAaHUSI  CUCTEMATUYECKHUX
r€OMETPUYECKUX 3HAHUM U NEUCTBUMN, CIEIU(DUIHBIX T€OMETPUHU, BO3MOXKHOCTH YCIICIIIHOTO



OPOAODKEHUS O00pa3oBaHUsl MO CIEUUATbHOCTSAM, HE CBSI3aHHBIM C MPUKIATHBIM
MCIIOJIb30BaHUEM T€OMETPHUH.

[IporpamMma mo reomerpuu Ha 0a30BOM YpOBHE MpeaHA3HAUYEHA I O0Yy4arouIuxcs
CpeIHEll IIKOJbI, HE MCHBITHIBABIINX 3HAYUTENBHBIX 3aTPyJIHEHUH HAa YPOBHE OCHOBHOTO
o6miero oopazoBanus. Takum oO6pazom, oOydaromirecs Ha 0a30BOM yPOBHE JOJKHBI OCBOUTh
o0IIre MaTeMaTUYeCKHe YMEHHsI, CBSI3aHHbBIE CO CIEIU(PHUKON TeOMETPUU U HEOOXOAUMBIE
IUIsL )KU3HU B COBpeMEHHOM oOriectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb U3Y4YHUTh
reoMeTpuio Oonee TIyOOKO, €ciau B JajbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B
reOMETPUUECKUX 3HAHUAX B MPOPECCHOHATBHON IATEIbHOCTH.

JlocTikeHHe ~ [eTM  OCBOCHHMS  NPOTPaMMBbI  OOECIEYMBACTCS  PElICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHhIMH 3amadamMu OCBOeHHUs Kypca «['eomerpum» Ha
6a3oBoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmHpoBaHHE MPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KYJIbTYPHI H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE TPEACTABICHUS O MHOTOTPaHHHKAX M TeJaX BpAIEHUS KaK O
BOXHEHIINX MaTeMaTUYECKUX MOJENAX, MO3BOJIAIONMIUX OIUCHIBATh W HW3y4YaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIETO MHUPA;

e (opmHpoBaHHE YMEHUS PACIIO3HABATh HA YepTekax, MOJEISAX U B pealbHOM MHUPE
MHOTOT'PAaHHHKH U TeJla BPaIICHUS;

e OBJAJIEHUE METOJAMM pELIECHUS 33Jad Ha I[OCTPOCHHUS Ha H300pAKEHUAX
POCTPAHCTBEHHBIX (pUTyYD;

e (opmHpoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUAMU O MHOTOTPAaHHUKAX U
TellaX BpallleHHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE AITOPUTMAMH PEIICHHUSI OCHOBHBIX THIIOB 3a/1a4; (POPMUPOBAHNE YMECHHS
MPOBOAWTH HECJOXHBIE JOKa3aTeNbHbIE pAcCYXKIACHHS B XOJAE PEIICHUs
CTEpEOMETPUUECKHUX 33]1a4 U 33]1a4 C MTPAKTHUYECKUM CO/ICPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEN 0O0ywaromumxcs,
MO3HABATEIbHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  yYMEHHH, KPUTHUYHOCTU

MBIIICHHUS;
e (opmupoBaHre (PyHKIIHMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOM T'€OMETPHUH: YMEHHUE
pacno3HaBaTh  IPOSBICHUA  TE€OMETPUYECKUX  IOHSTHM, OOBEKTOB M

3aKOHOMEPHOCTEW B PEAIBbHBIX JKU3HEHHBIX CUTYyalUMSX U HPU U3YYECHUU APYTUX
y4eOHBIX  IPEIMETOB, TMPOSIBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(opMynupoOBaTh MX Ha SI3bIKE T€OMETPUU U CO3[1aBaTh N€OMETPUUYECKHE MOJEINH,
IPUMEHATb OCBOCHHBIM TI'E€OMETPUYECKUHM ammapar il PELIeHUs IPaKTHUKO-
OPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH M  OLEHMBATH  IIOJYyYECHHBIC
pE3yJbTaTHI.

OTnuYuTEeNnbHONM  OCOOEHHOCTBIO TMPOTPaAaMMBI  SIBJIIETCS  BKJIOUYEHHE B  KypC
CTEpEOMETPUM B HaAyaj€ €ro M3Yy4YEHHs 3aJay, pElIaeMbIX Ha YPOBHE HMHTYUTHBHOIO
MO3HAHUS, M ONpeAeNéHHbIM 00pa3oM oOpraHuM3oBaHHasi padoTa HaJa HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO W MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET
MIPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JAJbHEUIIEMY U3YUYEHUIO NPEIMETA.

[Ipenmnourenue OTHAETCS HATISAHO-KOHCTPYKTMBHOMY METOJY OOYy4eHMs, TO €CTb
TEOPETUYECKUE 3HAHMS MMEIOT B CBOEHM OCHOBE UYBCTBEHHOCTBH ITPEAMETHO-IPAKTUYECKOU
NEeATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy Yy4YallMXCs B Kypce
CTEPEOMETPUM MPOBOAUTCS 3a CUET pELICHUSA 3aJad Ha CO3JaHUE INPOCTPAHCTBEHHBIX



o0pa3oB W 3a7a4 Ha OIMEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Co3manme obOpasa
MPOBOAMTCS C ONIOPON Ha HATJITHOCTD, @ OTIEPUPOBAHUE 00PA30M — B YCIOBUAX OTBIICUCHHUS
OT HarJISITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COACPKAHMUS.

OcHoBHBIE coaepkarenpHble JIMHUA Kypca «l'eometpum» B 10-11 kmnaccax:
«MHororpanaukn», «lIpsMble W TIJIOCKOCTH B MPOCTPaHCTBe», «Tema BparieHHs»,
«BekToppl W KOOpAWMHATHI B TIPOCTpaHCTBE». DOpMUpOBaHWE JIOTHUECKUX YMEHUH
pacmpesienseTcss He TOJBKO MO COAEpKAaTeNbHBIM JIMHUSM, HO W IO TojaM OOydYeHHUs Ha
YPOBHE CpeHETO 00IIero 0opa3oBaHusl.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yabTaTaM OCBOCHHUS
pabodeil mporpaMMbl, pacrpenenéHHBIM MO ToaaM OOYYeHHs, CTPYKTYPHUPOBAaHO TaKUM
o0pa3oM, 4TOObI OBIAJICHUE T€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMHU OCYIIECTBISIOCH
MOCIIEAOBATEIBHO U MOCTYHATENbHO, C COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYAIWCh B OONIYI0O CHCTEMY TIE€OMETPUYECKUX MPECTaBICHUNA
oOyJaromuxcs, pacuupsis ¥ yriayossis e€, o0pa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reometpun otBoauTcs 2 yaca B Hexento B 10 knacce n 1 yac B Henemo B
11 knacce, Bcero 3a a8a roga o0ydenus - 102 yueOHbIX yaca.

COIEPKXAHUE YYEBHOI'O KYPCA
11 KITACC

Tesa Bpamenus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3ylolllde IWIMHAPUYECKONH MOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepxHocTU. LlunuHap: ocHoOBaHuST U OOKOBask MOBEPXHOCTH,
oOpasyroIas 1 0Ch; IUIOIIaabr OOKOBOM M IOJHOM IMMOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00pa3yrolIie KOHUYECKON MOBEPXHOCTH, OChb U BEPIIMHA
KOHUYeckoi noBepxHocTH. KoHyc: ocHoBaHMe W BepiuuHa, o0pa3yromias U OCh; IUIONIA/lb
OOKOBOI M MOJIHOM MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIolIle U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHrp, paamyc, AMameTp; IUION[aJb NOBEPXHOCTH cdephl. B3anmuoe
pacnoJiokeHue cepbl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaab chepsl.

N300pakeHue Tes BpalleHus Ha MIOCKOCTU. Pa3BépTka MIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpallleHHsl 1 MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHasi B MHOTOIPAHHUK, WIH TEJIO BpallleHusl.

ITonsatue 06 o0véMe. OcHOBHBIC CcBoOWCTBa 00BEMOB Teil. Teopema 00 o0BEME
MPSMOYTOJIBHOTO Tapajuienienurena u cieactsus u3 He€. O0bpéM munuHapa, konyca. O0bEM
mapa ¥ Iiomasb chepsl.

[Tono6usie Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAISIMHU MOBEPXHOCTEMH,
00BbEéMamMu MOJO0OHBIX TET.

Ceuenusi uuinuHapa (MapauielbHO W MEPHEHIUKYISIPHO OCH), CEYEHUsS KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUEHHUS 1apa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTd U B mpocTpaHcTBe. CIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha yuciio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM BEKTOPaM.



IIpaBuino mapamnenenunena. Pemenne 3anay, CBsI3aHHBIX C IPUMEHEHUEM IIPABUII AEUCTBUM
¢ BekTopamu. [IpsAmoyrosibHas cucremMa KOOpAMHAT B IPOCTpaHcTBe. KoopanHaTel BEKTOpA.
[Ipocreiiue 3a1aun B KOOpAMHATaX. YTOJI MexAy BekTopamu. CKalsIpHOE MPOU3BEACHUE
BEKTOPOB. BrIunciieHne yriioB Mexay IPSAMBIMA U IUIOCKOCTIMU. KOOpaAMHAaTHO-BEKTOPHBIN
METOJI IIPU PELICHNN T€OMETPUYECKUX 3aad.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS MPOrpaMMbl y4eOHOro mpenMera «MaremaThka
XapaKTepU3yrTCS:

I'pa:xxnanckoe Bocnmuranue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TIO3UIMK OOYyYaroOmerocss KakK AaKTUBHOTO W
OTBETCTBEHHOTO 4JIEHAa POCCUUCKOTO OOIlEeCTBA, MPEICTABICHUEM O MaTeMaTUYeCKUX
OCHOBax (PYHKIIMOHHPOBAHUSI PA3TUYHBIX CTPYKTYp, SIBICHHH, MPOUEAYp T'PakIaHCKOTO
oOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM B3aUMOJIEUCTBOBATh C COLUAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO POCCUUCKOM TpaxJaHCKOM HMACHTUYHOCTH, YBaXKEHUS K
MPOIUIOMY M HAaCTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JNOCTUKEHUAM POCCUUCKUX MAaTEMaTUKOB M POCCUHUCKOM MAaTeMaTUYeCKOW MIKOJbI, K
MCIIOJIb30BAHUIO ITUX JIOCTUKEHUHN B APYTUX HAYKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMUS, HJTHUYECKOrO TIOBEJEHHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKHU U JIEATeIbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKIaaa
B IMOCTPOEHUE YCTOMYMBOTO Oy ayIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELICHUM, pacCyXJACHUMN; BOCIPUUMUYHUBOCTBIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3znvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKHME 3HAHHS B HWHTEpecax
3I0pOBOT0 M 0€30IacHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUA U OTIbIXa, pEryJsipHas
¢du3nYecKass aKTUBHOCTD); (M3HYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSIX CIHOPTHUBHO-
03JI0POBUTEJILHON JAEATEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JIIOOUS; HHTEPECOM K Pa3InUHbIM
chepam mnpodeCCHOHAIBHOM  JEATEIBHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U e
MPUJIOKEHUSIMA, YMEHHMEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu wu
peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUJIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTUYECKOMY OOpa3oBaHUIO M CcaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEU JKU3HU,
TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTUUYECKUX 3ajlad MaTeMaTH4YeCKOH
HaINpaBJICHHOCTH.



JK0JIOrHYeCcKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO KOJIOTHUECKONW KYJIbTYpPbhl, TOHUMAaHUEM BIUSHUS COIHUATLHO-
HPKOHOMHUYECKUX TMPOIECCOB HA COCTOSHUE MPHUPOIHOW W COIMAIBLHON Cpeibl, OCOZHAHHEM
TJI00QPHOTO  XapaKTepa JKOJIOTHYECKUX MpoOJIeM; OpHCHTAIMell Ha MpUMEHEHUE
MaTEeMaTHYCCKUX 3HAHMK JIJI1 pEIICHHS 3a7a4 B 00JacTH OKpYXKalomed Cpejsl,
IUTAHUPOBAHUS TIOCTYIIKOB M OIIGHKHM WX BO3MOXXHBIX ITOCIICJICTBHH JIJII OKPYKAFOIICH
CpEIbI.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMCHHOMY YpPOBHIO
pa3BUTHS HAYKHM M OOIICCTBCHHOW INMPaKTHUKH, MOHUMaHWEM MaTeMaTHYeCKOW HAyKh Kak
chepsl UeJIOBEUYECKOW NEATeTLHOCTH, 3TAlloB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PAa3BUTHS
[IMBWIN3AINH; OBJAJCHUEM S3BIKOM MATEMAaTHKA W MaTeMaTHYECKOW KyJIbTYpOH Kak
CPEIICTBOM ITO3HAHKS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO U MCCIEA0BATEIBCKYIO
NEeSTETPHOCTh MHINBUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  Pe3yJIbTaTbl  OCBOCHHSI  MPOTrpaMMbl  Y4eOHOro  MpeaMeTa
«MaremaTuka» XapaKTepU3YyIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHbIMU
0elcCmeUsIMy, YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yNIAIMUBHbIMU OeliCMBULMUL.

1) Vuueepcanvuvie noznasamenvhvle Oeticmeus, obecneuusaom @opmuposarue
0a306blX KOSHUMUBHBIX NPOYeccos ooOyuarwuxci (0ceoeHue Memooo8 NO3HAHUSL
OKpYJcaowe2o Mupa, NpuUMeHeHue J02UUeCKUX, UCCLe008ameNbCKUX Onepayuli, yMeHull
pabomams ¢ ungpopmayuelti).

ba3oBble jJornyeckue 1eicTBUA:

e BBIBISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE TMPU3HAKA MAaTEMaTUYECKHX
00BEKTOB, MOHATHUNA, OTHOIIEHUNA MEXly TOHATUAMU; POPMYIUPOBATH ONPENEICHUS
MOHSITUM; YCTaHABIMBATH CYIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMN, OCHOBAHMS IS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U IPEOOPAZOBBIBATE CYKCHUS: YTBEPAUTEIbHbBIE U
OTpULIATEIbHbIEC, €MUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

e BBIBJISITh MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOPEUUS B
dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPXKICHUSX; MpejiaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIFOUCHUH 110 aHAJIOTUH;

e IPOBOJHUTH CAMOCTOATEIBHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUUN
(OpsiMBbIE M OT MPOTUBHOTO), BBICTPAWBaTh apryMEHTALMIO, IPUBOIUTH NMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIbI;

e BbIOMpaTh croco0 peuieHusi y4yeOHOW 3a7auM (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHusi, BbIOUpaTh HauOoliee MOAXOMAIIUMH C Y4ETOM  CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

e HCMOJb30BAaTh BONPOCHI KAk MCCJIENOBATENbCKUM HMHCTPYMEHT  IO3HAHWS,
dopMynupoBaTh  BONPOCH,  (UKCUpYIOIIME  TPOTUBOpEYHME,  Ipodiemy,



yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO [TO3ULIUI0, MHEHHUE;

MPOBOAUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4YeCKOro OOBEKTa, SIBICHHS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00beKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;
CaMOCTOSATENbHO  (OpMYyIUpOBaTh OOOOIIEHHUS ¥ BBIBOJABI 1O  pe3yJbTaTaM
OPOBENEHHOTO  HAOMIONIEHUs,  MCCIENOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IIpoliecca, a TakkKe  BBIJIBUTaTh
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c uHpopmanueii:

2)

BBISIBJIATH 1eUUNTH HH(DOPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIPOC
U JUISl PELICHUS 3a/1a4K;
BbIOMpaTh HMHPOPMAIMI0 U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH UH(OPMAIUIO PA3THYHBIX BUJIOB U (opM
IIPECTABIICHHUS;
CTPYKTYpUpPOBaTh MHGOPMALMIO, TMPEACTaBIATh €€ B pa3auyHbiXx (popmax,
WLTIOCTPUPOBATh IpapuuecKy;
OLICHHMBATh HaAEKHOCTh MH(GOPMALUU MO CaMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

Yuusepcanvnuie KOMMYHUKAMUGEHDbIE oeticmeusl, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUATOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXKACHUS B COOTBETCTBUU C YCIOBUSIMU U
LENAMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHBMEHHBIX TEKCTaX, JdaBaTh TMOSICHEHUS MO XOJy peIIeHUs 3ajayd,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B XOJ€ OOCYXIEHHUs 3aJlaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJsieMbl, pelraeMoil 3ajayu, BBICKA3bIBATh WJICHU, HAIICJICHHbIE Ha TOUCK
pELIEHHUsI; COMOCTABIATh CBOM CYXKJEHHS C CYXICHUSMH JIPYTHMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3IiMuMe W CXOJICTBO MO3WIIMKA;, B KOPPEKTHOU ¢opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTaBIATh PE3YJbTaThl PEMICHUS 3aJaud, HKCIEPUMEHTa, WCCIEIOBaHUs,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Yy4&€TOM 3ajad
Ipe3eHTallM U 0OCOOEHHOCTEH ayUTOPHH.

CoTpyaHuyvecTBo:

NOHUMAaTh U UCIOJIb30BATh MIPEUMYILECTBA KOMAHIHON M MHIUBUYyAIbHOU paOOThI
Opy pelIeHWH Y4eOHbIX 3aJay; NPUHUMATh LEJIb COBMECTHON JESTENbHOCTH,
IUTAHUPOBATh OPTraHMU3ALMI0 COBMECTHOW palOThl, pacmpeneisiTh BHUABI padoT,
JIOTOBApUBATLCS, OOCYXXJaTh MPOIECC W Pe3yibTaT paboThl; 0000IIaTh MHEHHS
HECKOJIbKUX JIFOACH;

y4yacTBOBaTh B TIpynmnoBbix (opmax paldoTel (0OCYkJIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbDY U HHBIE); BBIIOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHHUPOBATH
CBOM JICUCTBUS C APYTMMH YI€HAMU KOMaH/bl; OLICHUBATh KAYECTBO CBOErO BKIJIaJa
B OOmMI MPOAYKT 1O KpUTEpPHUsM, CHOPMYIUPOBAHHBIM  Y4aCTHUKAMU
B3aUMOJICCTBHUSL.



3) VYuueepcanvnvie pezynamuenvie Oeiicmeus, obecneyusaiom —opmupoganue
CMBICNIOBbIX YCMAHOB0K U IHCUSHEHHBIX HABLIKOE TUYHOCU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33/1a4H, BBIOUPATh CIIOCOO PEIICHUs C YIETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, ApIryMEHTHPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BJQJCTh HABBIKAMU IIO3HABATEIBbHON pe(dieKkcuyd Kak OCO3HAHUS COBEpLIAEMBIX
JIEHUCTBUM M MBICIMTEIbHBIX IPOLECCOB, HUX PE3YyJIbTATOB; BIAJIETh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yibTaTa PEIICHUS] MaTeMAaTHYECKOU
3a/1a4y;

e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEUICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJIHOCTEMH;

e OLEHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSAM, OOBSCHATH HPHUYMUHBI
JOCTH)KEHUSI WM HEAOCTUKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
11 KITACC

OnepupoBarh  TOHATHUSMHU:  IWIMHAPUYECKAas  MOBEPXHOCTh,  0Opa3yrolue
MUAJIUHAPUYECKON TMOBEPXHOCTH; IWIMHIP, KOHUYECKas TOBEPXHOCTh, OOpa3yromme
KOHUYECKOW TOBEPXHOCTH, KOHYC; chepuueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIIP, KOHYC, cdepa U miap).

OOBICHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosokeHue chepol U MIOCKOCTH.

OnepupoBaTh MOHATHIMH: APOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beraucisats 00bEMBI B TUIONIAAN TTOBEPXHOCTEH TEI BPAIICHUS, TEOMETPHYECKUX TEI C
puMeHeHueM (HopMyII.

OnepupoBaTh NOHITHAMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cpepy M OMHUCAHHBINA OKOJIO
cdepsr; cdepa, BMUCaHHAS B MHOTOTPAHHUK HITA TEJI0 BPAIICHUS.

BBIYUCHATE COOTHOIICHUS MEXY TUIOMIAIIMH IMTOBEPXHOCTEH U 00bEMAMH MOI00HBIX
Te.

N300pakath m3ydaembie (UTYphl OT PYKH W C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekath,  HUHTEPIPETHPOBATH W MpeoOpa3oBbIBaTh  HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO HA YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTONHATE JIEHCTBHSI CIIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHSI
BEKTOpa Ha YHCI0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIaato0T.

[IpumeHsTh NpaBuiIo napasuiesienuIena.



OnepupoBath MOHATHIMH: JEKAPTOBHI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOpPaMH, CKAISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

Haxomuth cyMMmy BEKTOpPOB M TIPOM3BEIACHHUE BEKTOpAa HA YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJISIPHOE IMPOW3BEICHHE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumeHsITh TeoMeTpuueckue (akThl I PEHICHHUs CTEPEOMETPUUYECKUX 3ajad,
MPEOJIATaloIINX HECKOJIBKO MIAroB PEIICHMsI, €CIIM YCIOBUS MPUMEHEHHMSI 3a]JaHbl B SIBHOM
dhopme.

Pemate mpocTeiiimme TeOMETpHUYECKHME 3aJadud  Ha NPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOJA.

Pemates 3amaum Ha MOKa3aTEIbCTBO MATEMAaTHYECKHX OTHONIICHWA M HAXOXKICHUE
T€OMETPUYECKUX BEIUYMH MO 00pas3liamM WM aJlfOPUTMaM, MPUMEHSS H3BECTHBIE METOJIbI
P PEIICHUN CTAaHAAPTHBIX MAaTEeMAaTHYECKHUX 3a/1a4.

[IpuMeHATh IpoCTEHIITNe POTPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE
CUCTEMBI TTPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoauTs TpPHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJIE U >KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOy4eHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh PEabHbIE CUTYAIlUU U
MPUMEHSATh HW3Y4YEHHBIE TIOHSATHS B TPOILIECCE TIOMCKA PEIICHUS MaTeMaTH4YEeCKU
c(hOpMyYITUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh PEAIbHBIE CUTYallMHM Ha SI3bIKE T€OMETPHH,
MCCJIEIOBATh MOCTPOCHHBIE MOJIEININ C UCIIOJIb30BAHUEM F€OMETPUUYECKUX TTOHITHI U TEOPEM,
anmaparta anreOphl; pemaTh TMPAKTHYSCKHE 3a7adyd, CBSI3aHHBIE C HAXOXKICHUEM
FCOMETPUYCCKUX BEITUIHH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KVIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Y —— Beero Kongpo.m,m,le HpﬁaKTuquKue 06pazoBaTeIbHbIE
padoThbI padoThbI pecypesi
bu6nuoreka [IOK
1 Tena spamenus 12 https://m.edso0.ru/1c209e37
. bubmuorexa [JOK
2 O0BEMI TEN S 1 https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds0o.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmoreka [IOK
CHCTEMAaTU3alMsl 3HaHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0

INIOYPOYHOE IIVTAHUPOBAHUME

11 KIIACC
KoJunyecTBo 4yacoB
Jdara nzyyenus I?::;::};T::He
Newn | Teua ypoxa Beero  Nomrp. - [lpaxr. I —
P P Mo nnaHy | dakr. pecypcbl

1 Cdepa u map: meHTp, paanyc, JuameTp; 1 04.09 bubnuotexa [JOK
IJIOMIA/Ib IOBEPXHOCTH Chephl ' https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnionoxenue chepsl 1

2 TJIOCKOCTH; KacaTelbHas TUIOCKOCTh K 1 11.09 BH6J_IHOTeKa LOK

https://m.edsoo.ru/bed12a43

cdepe; maomanb chepsl

3 N3o06paxenue chepsl, mapa Ha MIOCKOCTH. 1 18.09 bubnmoreka [JOK
Ceuenus mapa ' https://m.edsoo.ru/bc15f7f2

4 HunmHapudeckas NOBEPXHOCTD, 1 25.09 bubnuotexa [JOK

oOpa3zyromue MUIHHIPHIECKON

https://m.edso00.ru/6054b8c1
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MMOBEPXHOCTHU, OCh LIWJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunmuuap: ocHOBaHUS U OOKOBast

Bbu6nuoreka [IOK

; 2.1
> TIOBEPXHOCTD, 06pva SYIOTHAA 1 0CD, TIOMaAD 02.10 https://m.eds00.ru/188f6216
OOKOBOM U MMOJIHOW TOBEPXHOCTH
N3o0paxkeHue muinHApa Ha TIOCKOCTH.
PazsépTka unnunapa. CeueHus MUIMHAPA bubanoreka HOK
6 o 09.10
(TUTOCKOCTBIO, MapAIICIIBHON WU https://m.edsoo.ru/016e25eb
MEePIEHIUKYJISIPHON OCH LIHJIUH]IPA)
Konunueckas moBepxHocThb, 00pas ne
7 KOHUYECKOU HOBerHOCTI/I ocE I/I}];IGOHIII_II/IHEI 16.10 bubmiorexa LIOK
. p ’ p ' https://m.edsoo.ru/c94ba09b
KOHHMYECKOM MOBEPXHOCTH
Konyc: ocHOBaHHE 1 BEpIINHA,
8 00 ay3 mas 1 oChb; Hﬂ(f)ﬂ_laﬂb OOKOBOH U 23.10 Bubumorexa LIOK
pasyto : ' https://m.eds00.ru/897dd3b2
TTOJTHOW MTOBEPXHOCTH
9 VYceu€HHbIN KOHYC: 00pa3yroIINe U BHICOTA; 06.11 bubnmnoreka HOK
OCHOBaHHUs U OOKOBasl MOBEPXHOCTh ' https://m.edsoo.ru/1468bab3
N306paxkeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca bubnmnorexka HOK
10 . 13.11
(TITOCKOCTHI0, TapalljIeIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3 BEPIIUHY)
KomOuHanus ten BpameHus u bubnmnorexka [JOK
11 20.11
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpasHHK, OIIMCAaHHBINA OKOJIO Chephl;
12 cdepa BI:'II/ICElHHaH B MHOTOTPaHHUK I/I(JPII/IPB 27.11 Bubmorexa ITOK
pa, p ' https://m.eds00.ru/0b136158
TEJIO BPAICHUS
13 [TonsiTue 06 06BEMe. OCHOBHBIC CBOMCTBA 04.12 bubmorexa [JOK
00BEMOB TeT ' https://m.edso0o.ru/26a03fb7
. bubmmorexa [JOK
14 11.12
OOBEM i pa, Kowyca https://m.eds00.ru/5513d87b
. but6mmoreka [IOK
15 18.12
Obbém mapa i mIoma, Cheph! https://m.edsoo.ru/d189bde2
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
16 COOTHOIICHUS MEXKTY TUTOIIAISTMH 25.12 bubnorexa LIOK

MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

https://m.edso0.ru/810cfleb
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Kontponbnas padota mo temam "Temna

Bbubnunoteka LIOK

15.01
17 Bpamenus" u "O0beMbl Ten" >0 https://m.edsoo.ru/4a33a8ab
bu6nuoreka [IOK
18 BexTop Ha IJIOCKOCTHU U B IPOCTPAHCTBE 22.01 https://m.edsoo.ru/Scaefclb
bu6nmmoreka [IOK
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 29.01 https://m.eds00.ru/234f089
bu6nuoreka [JOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO 05.02 https://m.edsoo.ru/dee379eb
Paznoxenue Bexropa 1o Tpém
21 HEKOMIUIAaHAPHBIM EGKTOPEI:M. [IpaBuno 12.02 bubmorexa LIOK
https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
P
22 npuencarien npanun acficranii 19.02 u6miorera LIOK
P p A ' https://m.edso00.ru/5a827900
BEKTOpaMH
KoopannaTHO-BEKTOpPHBII METOI TPU bubnuotexa [HOK
23 26.02 )
pPELIEHUH TEOMETPUYECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpssMoyronbHas cucrtema Koo a
24 np:cl\i ZLCJ;I;E ;[(01(/)I ;I/Il\;[{a:bl BP;II[gE ZB 05.03 bubmuorexa HOK
pocTpa i P pa. ' https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1auu B KOOpAMHATaX
VYron mexay Bektopamu. CKasipHOE bubmuorexa [JOK
25 12.03
IIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy NpsIMbIMU U 19.03 bubmuoreka [JOK
IIJIOCKOCTSIMU ' https://m.edsoo.ru/8efbe78e
KonrtponsHas pabora no reme "Bekrops! u bu6muoreka [JOK
27 ' 26.03
KOOPJMHATHI B MPOCTPAHCTBE https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 0600IEeHNE U
o8 cucreMaru3anus 3HaHui. OCHOBHBIE 09.04 bu6muoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca ' https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHme, 06001IeHNE 1
cucreMaru3anus 3HaHui. OCHOBHEIE bu6nuoreka [IOK
29 16.04
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUH
30 [ToBTOpeHME, 0600IIEHNE U 23.04 bu6muoreka [IOK

cHUCTEMAaTH3AallNs 3HAHU. 3a1aun

https://m.edsoo.ru/7491efe0
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IIAaHUMETPHUHU U METOABI UX PCIICHUA

IToBTOpEeHME, 0000IIEHNE U

bu6nmoreka [IOK

31 cHcTeMaTu3alus 3HaHuil. 3agaun 1 30.04 https://m.edsoo.ru/Adffdad7
IJIAHUMETPUHU U METOJIBI X PEIICHHS
[ToBTOpeHME, 0600IIeHNE 1

30 cucreMaru3anus 3HaHUH. OCHOBHEIE 1 07.05 bu6nuoreka LIOK
¢burypsl, pakThl, TEOPEMBI Kypca ) https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU

33 HToroBast KOHTpOJIbHAS paboTa 1 14.05 ﬁtﬁlri?;;?:é(sigroullgd Adfc2

34 [ToBTOpenue, 0600IICHNE 1 1 21.05 bubnuoreka [JOK
cucTeMaTu3alis 3HaHUH ) https://m.edsoo.ru/f465d10e

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

11 KJTIACC
Kon .
A —— IIpoBepsiembie Npe1MeTHbIE Pe3yILTATbI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBanus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh  MOHATUSMHU:  LUWJIMHAPUYECKAass  MOBEPXHOCTh,  OOpaszymolne
6.1 WIAHIPUYECKON TTOBEPXHOCTH, UIUHAP, KOHMYECKAask MMOBEPXHOCTh, 00pa3yoIue
KOHUYECKOI MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 Pacmo3naBats Tena BpameHus (UIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTYYESHHUS TeJl BPAILICHUS
6.4 KnaccuduiupoBars B3aMMHOE pacofioKeHHEe CEPhI U MITOCKOCTH
OnepupoBarh TOHSATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
6.5 CerMEHTa, IIapOBOM CJIOH, OCHOBAaHUE INIAPOBOTO CJIOS, BHICOTA IAPOBOIO CJOA,
LIaPOBOU CEKTOP
6.6 Bberaucnsate 00BEMBI U TUIOIIAU TTOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKUX TEI
' C MpUMeHeHHeM QopMyT
6.7 OnepupoBarh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAaHHBIA B cdepy U ONMUCAHHBIN
okoJ1o chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK HITU TEJIO0 BPAIICHUS
6.8 BbluucnsTh COOTHOIIEHUS MEXIY IUIOMAASIMH MOBEpXHOCTEH U 00bEMaMu
' MOAOOHBIX TEJ
6.9 N3o00paxats n3ydaembie (GUTYpPBI OT PYKH U C TIPUMEHEHUEM TPOCTHIX YEPTEIKHBIX
' WHCTPYMEHTOB
6.10 BoInonHATe (BBIHOCHBIE) IIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS
W3Biekath,  WHTEPIPETHPOBATH W MpeoOpa3oBbIBaTh  WHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PHUTypax, MPEICTaBICHHYIO Ha 4YepTexkax u
pPUCYHKAX
[MpumensITh TeoMeTpuueckue (aKThl IS PEHICHUS CTEPEOMETPUUYCCKUX 3ajad,
6.12 MPEINOIarafoIuX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbl
B SIBHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMONMHATE AEWCTBUSA CIOXKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpA Ha YHCII0, OOBACHATH, KAKUMH CBOMCTBAMH OHU 00JIaaI0T
6.15 [IpuMeHATH MpaBWIIO NapAJUIENICIIUIIENA ITPU CIIOKEHUH BEKTOPOB
OnepupoBarh TOHITHSIMH: JCKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrol MEXAY
BEKTOPAMH, CKAISIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIaHAPHBIC
BEKTOPBI
HaxomuTh cymMmMy BEKTOPOB M MpPOM3BEICHHE BEKTOpa HAa YHWCIIO, YrOJd MEXKIY
6.17 BEKTOpPAMH, CKASIPHOE TMPOW3BEJICHUE, pPAaCKIAIbIBaTh BEKTOpP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3a/iaBatTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpIUHAT
6.19 Pemarp mpocTeiiiie TEOMETpUYECKHE 33Jaud HAa MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/1a
6.20 Pemarp 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOLICHUH W HaXOXICHUE

rCOMCTPUICCKUX BCJIMYUH I10 06pa3uaM HIIN aJIrOpuTMaM, IMPHUMCEHAA H3BCCTHBLIC




MCTOABI ITPHU PEIICHUNU CTAaHAAPTHBIX MATEMAaTHYCCKUX 3a1a4

[TpumensTH npocTeiime MpOrpaMMHBbIE cpeacTBa U 3JEKTPOHHO-

6.21 KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4

6.22 [IpyBoauTE HmpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE M JKU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATH NOJIy4eHHBIC 3HAHMS HA NIPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYAlLUH
U NPUMEHATh U3YyYEHHBIC IOHATHUS B IIPOLIECCE IMOMCKA PELICHUS MaTEeMaTHYECKU

6.23 cOpMyYIHPOBaHHOW MPOOJIEMBI, MOJICIUPOBATh pPEAJbHBIC CHUTYallUd Ha S3BIKE

IrE€OMETPUM,  HCCIENOBaTh  IIOCTPOEHHbIE  MOJEIM  C  HCIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUM M TEOPEM, ammnapara ajreOppl, peliaTh NPaKTHYECKHE
3aJ]auu, CBSA3aHHbIE C HAXOXKAEHUEM reOMETPUYECKUX BEJTMUYUH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 ['eomerpust

[unmuaapudeckass TMOBEPXHOCTb, O0Opa3ylollMe [HIMHIPHYECKOW TOBEPXHOCTH, OCh

6.1 LWINHAPUYECKOH nmoBepxHOCcTU. LlunuHap: ocHoBaHUs U OOKOBas MOBEPXHOCTh, 0Opa3yroLiast
1 OCB, IJIOIA/Ib OOKOBOM M MOJHOW TTOBEPXHOCTH
Konnueckasi MOBEpXHOCTh, OOpa3ylolMe KOHUYECKOH TOBEPXHOCTH, OCh M BepIIMHA

6.2 KOHMUYECKOW mnoBepXxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, 0Opa3ymoomas M OCb, IUIOIIAIb
OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBI KOHYC: 00pa3ylollne W BBICOTA, OCHOBAHUS H
O0KOBast MIOBEPXHOCTb

6.3 Cdhepa u map: wneHTp, paauyc, IUaMeTp, IUIOIAAb IOBEpXHOCTH cdepbl. B3aumuoe
pacrionioskeHue chepbl U IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe, miomanb chepsl

6.4 N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BépTka uumHApa U KOHyca

65 KomOuHanuu Ten BpalleHUs 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIH OKOJIO CQepsl,
cdepa, BlIMcaHHasi B MHOTOTPAHHUK, WM TEJIO BpallleHus
[Tonstue 06 06béMe. OcHOBHBIE CBOMCTBA 00BbEMOB Teil. Teopema 00 00bEME PSAMOYTOJIBLHOTO

6.6 napajenenunena u cieactsus u3 He€. OO0bEM muIMHApa, koHyca. OO0BEM mIapa M IUIOMAAb
cepsl

6.7 [lonobuble Tenma B mnpocTpaHcTBE. COOTHOLIEHUS MEXIYy IUIOHIAIIMU IOBEPXHOCTEH,
00bEMaMU MOI00HBIX TET

6.8 CeueHus nniaMHApa (MapasiesIbHO U MEPIEHAUKYISIPHO OCH), CEYeHUs KOHYyca (MapajieNbHoe
OCHOBAHUIO U MPOXO/sIIlEe Yepe3 BEPIINHY), CEUeHHUs 11apa
BexkTop Ha IUIOCKOCTH M B IpOCTpaHCTBE. CIIOXKEHHE M BBIUMTAHHE BEKTOPOB. Y MHOXKEHHE

6.9 BEKTOpa Ha 4Hcllo. Pa3noxeHue BekTopa MO TPEM HEKOMILUIaHApHBIM BekTopaM. IIpaBuio
napajuienenunena. Pemenue 3agad, CBA3aHHBIX C IMPUMEHEHUEM IIPaBMI JEHCTBUM C
BEKTOpaMH
[IpssmoyronbHas cucrema KoopauHar B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreimme

6.10 3aJa4d B KOOpAMHATax. YTron Mexay BekTopamu. CKalsipHOE IPOU3BENEHUE BEKTOPOB.

Breruucnenue yrioB Mexay HMpSMBIMH M IDIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIA METOJ MpPH
pELICHUU TEOMETPUYECKUX 3a1a4

INPOBEPAEMBIE HA ET'3 10 MATEMATHUKE TPEBOBAHUSL K
PE3YJIIBbTATAM OCBOEHHMA OCHOBHOU OBPA30OBATEJIBHOU
IHNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA




Kon
NpoBepPsIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus

Brnanenne Meromamm 0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/1ad; YMEHHE
¢dbopMyIHpOBaTE M ONEPUPOBATH IMOHATHUSMH: OIpEIeNIeHHE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIBbHBIE (HOPMYIHNPOBKHY;
OPUMEHSATh HX; YMeHHe (OpMYIHpPOBAaTH OOpPaTHOE U  MPOTHUBOIOJIOKHOE
YTBEpXK/ICHHE, TNPHBOANUTH MNPUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BaTh METO]
MaTeMaTU4ecKod WHIYKIWH;, MPOBOJAUTH JIOKA3aTEIBHBIC PACCYXICHHUS NpHU
peleHrH 3ajad, OICHHWBATh JIOTHYECKYIO IMPAaBHIBHOCTh PACCYKICHHM; yMeHUE
ONEpUPOBATh  MHOHATHUSAMH:  MHOXECTBO,  IOJMHOMKECTBO,  ONEpallMH  Haj
MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui
OITMCAHUS PEANBHBIX MPOLECCOB U SBJICHUHN U MPU PEIICHHUH 3a]a4, B TOM YHCIIE W3
ApyruxX y4eOHBIX MPEAMETOB; YMEHHE OIEPHUPOBATH MOHATHAMU: Tpad, CBSA3HBIH
rpad, aepeBo, IUKI, rpad HA IUIOCKOCTH; YMEHHE 3a[aBaTh M ONHUCHIBATH Ipadbl
Pa3IMYHBIMH CITIOCOOAMU; MCIIONIB30BATh rpadbl IPHU PEIICHUH 33124

YMeHue onepupoBaTh MOHATHSAMH: HATYpaJbHOE YMCIO, LEI0€ YHCIO0, CTENEHb C
LEJIBIM TI0Ka3aTesieM, KOPeHb HAaTypaJlbHOM CTENEeHH, CTENEHb C PaLUOHAIbHBIM
MoKa3aTesieM, CTENeHb C JCHCTBUTEIBHBIM IOKa3aTeieM, Jorapupm 4mcia, CHHYC,
KOCHHYC M TaHI'€HC IPOU3BOJIBHOTO 4YHCJa, OCTAaTOK IO MOAYJIIO, PAllMOHAIbHOE
YHCJI0, UPPALMOHAIBHOE YMCIIO, MHOXKECTBA HATYPAJIbHbIX, LIEJIbIX, PAl[HOHAIbHBIX,
JeUCTBUTENBHBIX YUCEI; YMEHHE UCIIO0Ib30BATh IPU3HAKU JIETUMOCTH, HAUMEHbLINN
OOIIMI NenuTenh U HauMeHbIIee ol1iee KpaTHOe, anroput™M EBkinia npu pemennn
3aJjay; 3HAKOMCTBO C Pa3IMYHBIMHM [O3ULIMOHHBIMHM CUCTEMaMM CUHCIICHUS; YMEHHE
BBITIOJIHATH BBIYMCIIEHUE 3HAUEHUHN U MpeoOpa30oBaHUsl BHIPAKEHUI CO CTEHEHSIMU U
norapupmamu, npeoOpa3oBaHUS JIPOOHO-PAMOHAIBHBIX BBIPDAKEHHUH; yMEHUE
ONEPUPOBATH TOHATHAMH: IIOCIIEAOBATENFHOCTh, apu(METHUECKasi IMPOrPEcCHs,
reoMeTpuueckas — mporpeccusi, OeCKOHEYHO  yObIBarolass  reoMeTpuyecKas
Iporpeccusi; yMeHUe 3aJaBaTh IOCIEAOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPpPEHTHBIX (OPMYN; YMEHHE ONEepPHpPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COTpsKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOJYJb U apryMEHT KOMIUIEKCHOIO 4YHCIa,
¢dopma 3amMcH KOMIUIEKCHBIX YHCeN (TeoMeTpudeckas, TPUTOHOMETpHYecKas H
anreOpanyeckasi);  yMeTh  NPOU3BOJIWUTH  apudMETUYECKHe  JEHCTBUS  C
KOMIUIEKCHBIMU YUCJIaMH; TPUBOJUTH MPUMEPHI HCHOJIb30BAHUS KOMIIJIEKCHBIX
qucell; ONEpUpOBaTh MOHATHAMHU: MaTpuua 2X2 u 3x3, omnpeaenuTeslb MaTpULbI,
reOMETPHUECKUI CMBICIT ONPEAeTUTENS

YMeHue  onepupoBaTh  NOHATHSMM:  PAallMOHAJIBHBIE,  HUPPALMOHAJIBHBIE,
MOKa3aTeabHbIE, CTEIIEHHBIE, JJIorapu(pMUUYecKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, HUX CHUCTEMBI; YMEHHME OIEPUPOBATH MOHITUAMM: TOXKIECTBO,
TOXJIECTBEHHOE Npeo0pa3oBaHKe, YpaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUN U
HEPABEHCTB, PaBHOCHUJIBHOCTb YPAaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHME pEIIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO Pa3IMYHBIX MPUEMOB; peIIaTh
ypaBHEHMs, HEPAaBEHCTBA M CHUCTEMbl C IapaMeTpoM; HPUMEHSTh YpaBHEHHUS,
HEpPaBEHCTBA, MX CHUCTEMBl JJIsi pEIIeHHs MaTeMaTU4YeCKUX 3ajady M 3ajad u3
pa3nuYHbIX 001acTe HAYKU U peaIbHOM KU3HU

YMeHue onepupoBaTh NOHATHAMH: (QYHKIHSA, YETHOCTh (YHKIIHHU, NEPUOTUYHOCTD
(GyHKIIUM, OTpaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh (YHKIHMH, 3KCTPEMYM
¢byHkuuu, HauOoJblllee M HaMMEHbIee 3HAUYECHUS (YHKIMM Ha MPOMEXKYTKE,
HempepbpIBHAsE (QYHKIMS, AacUMITOTHl Tpaduka (QyHKIMM, T[epBas U BTOpas
Npou3BO/HAS (YHKIUH, T€OMETPUYECKMA W (PU3WYECKHH CMBICI IPOU3BOIHOM,
nepBooOpasHas, onpeeaEHHbI HHTErpasl; YMEHHE HaXOJUTh aCUMITOTHI rpaduka
(YHKIMU; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI, IPOM3BEACHUS, YACTHOIO U




KOMITO3UITMU (DYHKITMH, HAXOJUTh ypaBHEHHE KacaTeIbHOW K TpaduKy (QyHKIUU;
YMEHHE HaXOJUTh MPOU3BOAHBIC dJIEMEHTAPHBIX (DYHKIIMH; YMEHHE HCIOJIb30BaTh
MIPOU3BOIHYIO JIJISl UCCIIEAOBaHMS (DYHKIIUH, HAXOIUTh HAaHOOJBIINE U HAUMCHBIIIHE
3HaueHUs] (QYHKIUN; CTPOUTH IpaUKU MHOTOUICHOB C MCIOJIH30BAHUEM amapara
MaTeMaTHUYECKOTO  aHaliM3a, MPUMEHATh TPOM3BOIHYIO  JUIA  HAXOXKICHHS
HAWTYYIIEro PENICHUs B MPHUKJIAIHBIX, B TOM YHUCIIE COIUAIBHO-DKOHOMUYECKUX U
bu3MYecKuX 3aJadax; HaXOJUTh TUIOMIAIN U 00BEMBI (PUTY C TOMOIIBIO MHTErpaa;
MPUBOJIUTL  MPUMEPHl  MAaTEMAaTHYECKOTO  MOJCIUPOBAHUS C  ITOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk GyHKOUM, oOpaTHas QyHKIUS,
KoMrno3uuusi  QyHKUMH, JMHeWHas ~ QyHKOMsS,  KBajgpatu4yHas  (QyHKIHA,
panuoHanpHass (QYHKIUS, CTENEHHass (QYHKIUS, TPUTOHOMETpPHYECKUE (YHKIIUH,
oOpaTHbBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M JiorapupMHUEcKas
(GyHKIIMK; YMEHHE CTPOUTh TpaduKu W3YyYCHHBIX (PYHKIUH, BBINOIHAThH
npeoOpa3oBanus rpadukoB (QyHKIMN, WUCHOIB30BaTh TpaQuKd I U3YUCHUs
MIPOIIECCOB U 3aBHCUMOCTEH, TIPU PELICHUHU 3a]1a4 U3 JAPYrUX YIeOHBIX MPEIMETOB H
3aJad M3 peaJbHOW IKW3HH;, BBIpAXaTh (OPMYJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; UCIOJIb30BaTh CBOMCTBA W TpapuKu (QYHKIUN JUISL  PEHICHHS
ypaBHCHHI, HEPABEHCTB M 3aJla4 C MapaMeTpamH; H300pa)xkaTh HA KOOPIUHATHOMN
TUIOCKOCTH MHO>KECTBA PEIICHUH YpaBHEHH, HEPABEHCTB M UX CUCTEM

YMeHue penatb TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B TOM YMCJI€ Ha MPOLEHTHI, 10JIU
U 4YacTH, Ha JBM)KEHHE, paboTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJOIH, 33Ja4l U3
o0JIacTH  yNpaBieHHUs JIMYHBIMA M CEMEHHBIMH (UHAHCAMH); COCTaBISATH
BBIDAKCHMS, YPAaBHEHMs, HEPABEHCTBA M HUX CHUCTEMbI II0 YCIOBHUIO 3a1ayH,
UCCIIEIOBATh [IOJIyY€HHOE PELICHUE M OLEHUBATH IPaBONOJ00HOCTh PE3yJIbTaTOB;
YMEHUE MOJCIHMPOBATh pPEalbHbIC CUTYyallMM Ha S3bIKE MAaTE€MAaTHKHU; COCTaBIATH
BBIDA)KCHMS, YPAaBHECHMs, HEPABEHCTBA W HMX CHCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIeIoBaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUMEM ammapara aiaredpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMHU: CcpelHee apudMeTHdyeckoe, MeIuaHa,
HauOoJsblllee W HaMMEHblIEe 3HA4YeHHs, pa3Max, AUCIEepcus, CTaHAApTHOE
OTKJIOHEHHE 4YMCIOBOro HaOopa; yMEHUE U3BJIEKaTb, HHTEPIPETUPOBATH
uHbOpMalMIO, MpPEICTaBICHHYI0 B TaOiMIax, Ha JuarpaMMax, rpadukax,
OTPaXKAIOIyK0 CBOMCTBA pEaJbHBIX IIPOLIECCOB W  SBJICHHUW; IPEACTaBIAThH
uHpOpPMALMIO C TOMOUIbIO TaOJUI] U AMarpaMM; MCCIEN0BaTh CTATUCTHYECKHUE
JaHHbIE, B TOM 4HCI€ C NPUMEHEHHEM TpaUuyeCKMX METOAOB M 3JIEKTPOHHBIX
CpeAcTB; rpaduyecku HccIeoBaTb COBMECTHblE HAOMIONEHUSI C IOMOIIBIO
JarpaMM pacCEeMBAHMS U JIMHEWHON perpeccuun

YMeHue ornepupoBaTh NOHATHUAMU: CIy4dallHBIM ONBIT W CiIy4ailHOE€ COOBbITHE,
BEPOSTHOCTh  CIYyYalHOTO COOBITHS; YMEHHE BBIYMCIATH BEPOATHOCTh C
UCIOJIb30BaHUEM TIpaUUYEeCKUX METOAOB; MPUMEHATh (GOPMYJIbl CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEH, (hOpMyiy IMOJHOW BEeposATHOCTH, Gopmyny beprymim,
KOMOWHATOpHBIC (DAKTHI U (POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATTbHBIX COOBITHIA,
YMEHHE OIEpPUpOBaTh MNOHATHSAMM: CllydaliHas BEJIWYMHA, paCIpEIeIICHUe
BEPOATHOCTEH, MaTeMaTUYECKOE OXKUAAHNE, TUCTIEPCUS U CTaHIapTHOE OTKJIOHEHHE
CllyyailHOM BeIMYMHBI, (YHKLUUU pACHpelesieHus] U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOr0 ¥ HOPMAJIBHOI'O pacHpe/eieHnid; YMEHUE HCI0JIb30BaTh CBOWCTBA
W3Y4YEHHBIX PacHpelesIeHNi Ul pelIeHUs 3a/1a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH
OOJBIIUX YHCET, METOAbl BHIOOPOYHBIX MCCIEJIOBAaHUN; YMEHHME IPUBOAUTH
IPUMEpPHI MPOSIBICHHUS 3aKOHA OONBLIMX YHCEN B MPHUPOTHBIX U OOIIECTBEHHBIX
SIBICHUSIX; YMEHHUE OIEepUpOBaTh MOHATUSMU: COYETaHHME, MEPECTaHOBKA, YUCIIO
COYETaHWH, 4YHCIO TMepecTaHoBOK; OuHOM HplOTOHA; yMeHHE NPUMEHATH
KOMOMHATOpHbIE (AaKThl M pacCyKIEHHUs sl pelleHus 3a7ay; OlLIEHHWBATh




BEPOATHOCTH pEAbHBIX COOBITUH; COCTaBISITh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOIYYEHHBIN PE3ybTaT

YMenue onepupoBaTh MNOHATHSAMM: TOYKA, IpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, BEIMYMHA YIJa, IUIOCKUM YroJl, JBYI'PAaHHBIA yroji, TPEXIPaHHbBIN
yTroJl, CKPEIIHUBAIOIINECS MTPSIMBIE, NAPAJUIEIBHOCTD U NEPIEHINKYISIPHOCTD MPSMBIX
U TUIOCKOCTEW, Yroyl MEXAY NPSIMBIMH, YTOJ MEXIY MPSAMON M IJIOCKOCTBIO, YroJl
MEXY IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKH JO IIJIOCKOCTH, PAaCCTOSIHUE MEXAY
MPSIMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSMHU; YMEHHE MCIOJIb30BaTh IIPU PELICHUU
3aa4 U3y4eHHbIe (DAKThI U TEOpPEMbl IIAHUMETPUH; YMEHHE OLIEHHWBATh pa3Mepsl
O00BEKTOB OKPYXAIOIIEr0 MHUpPA; CTPOUTh MaTEeMaTHUECKHUE MOJENIH C IMOMOIIbIO
Ire€OMETPUUYECKUX TOHATUN U BEJIMYMH, pellaTh CBSI3aHHBIE C HUMHU IPAKTHUECKUE
3a/1aun
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YMeHue omepupoBaTh IMOHATUAMHU: IUIOMIAAL  (GUTYpel, O00BEM  (QUTYpHI,
MHOTOTPAaHHHK, MpPaBWIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOTpPaHHHUKA, KYO,
napajiesienunei, mpusMa, nupaMmuaa, Gurypa 1 mOBEpXHOCTh BpAIICHUS, LIHIUH/ID,
KOHYC, 1ap, chepa, miomans chepsl, MIOMaab MOBEPXHOCTH MHUPAMUIbI, TPU3MBI,
KOHYyCa, IIMINHApA, 00BEM KyOa, MPSIMOYTOJIBHOTO MapajuIeNeNuIesia, MupPaMubl,
NpPU3MBI, LWIMHAPA, KOHYCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEYCHHUS KOHyca U
IUIMHIpPA, [apajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE INapa, IUIOCKOCTb,
Kacaromascsi cepsl, ITNHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHNE MHOTOTPAaHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYPHI M TIOBEPXHOCTH BpAIICHUS, UX CCUCHUS, B
TOM YHCJIE C IOMOILIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE IPHUMEHATh CBOICTBa
TE€OMETPHUECKUX  (UTYp, CaMOCTOSTEIBHO  (OPMYJIHMPOBATH  OMPEIACIICHHS
u3y4aeMblX (QUryp, BBLIBUIaTh THIIOTE3bl O CBOWCTBaX W  NPU3HAKax
reoOMeTpHUECKuX (UTryp, 0OOCHOBHIBATh WIJIM OIPOBEPraTh MX; yMEHHE MPOBOJIUTH
KJacCUpUKaIU0 (GUTYyp IO pa3IMYHBIM HpPU3HAKaM, BBINOJIHATH HEOOXOAMMBIE
JOTIOJTHUTEIIBHBIE TOCTPOCHUS

YMeHue onepupoBarh MOHATUSMU: JIBUKEHHE B IPOCTPAHCTBE, NapasuleIbHbINA
NEPEHOC, CUMMETPHSI Ha IIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue
1moo6ust, mo100HbIe (GUTYpBI; YMEHHE PACllO3HABATh pPaBHbIE U MOJ00HBIE (DUTYPHI,
B TOM YHCJIE B IIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIOIb30BaTh F€OMETPUUECKUE
OTHONICHUS NpPU PELIEHUH 3a/ay; HAXOJIUTh F€OMETPUYECKHE BEIUMYMHBI (IJIMHA,
yroJ, MJouaas, 00bEM) MpU PELICHNH 3a7a4 U3 JAPYruX y4yeOHBIX MPEAMETOB U U3
peaIbHOM JKU3HU; YMEHHE BBIYUCIATH T'€OMETPUYECKHE BEJIIMYMHBI (JUIMHA, Yrod,
wiomaab, o0bEM, IUIONIA[b MOBEPXHOCTH), HCIOJIB3YS M3Y4YEHHbIE (OpPMYJIbl U
METOAbl, B TOM 4HCJE: IUIOIAAb IIOBEPXHOCTU MHUPAMUIbI, NPU3MBI, KOHYCa,
HWIMHIAPA, IUIomaab cgeprl; 00bEM Kyba, MPSIMOYTOJBHOIO MapaslieNenuIesna,
MUpaMUbl, MPU3MbI, LWIMHIPA, KOHYycCa, IIapa; yYMEHUE HAaXOJUTh OTHOILIEHHE
00bEMOB NOAOOHBIX HUTyp

12

13

YMenue onepupoBaTh NOHATUSIMM: HMPSIMOYTOJIbHAs CUCTEMA KOOpPAUHAT, BEKTOD,
KOOpJMHATBl TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOPA
Ha YHCIIO0, pa3jiokKeHHe BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEICHUE, BEKTOPHOE
MIPOM3BECHNE, YO MEXAy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN U
KOOpJAMHATHBI METOJA JJIs pEUIEHHs TEOMETPUUYECKUX 3aJad M 3ajad JApYyrux
y4eOHBIX IPEIMETOB

YMenue BbIOMpaTh TMOAXOASIIMNA METOA JJIsS pelleHHs] 3aJauyd; OHUMaHHE
3HaYMMOCTH MaTE€MaTUKHU B W3YYEHUHM NPUPOAHBIX M OOIIECTBEHHBIX MPOLECCOB U
SIBJICHUI; YMEHHE DPAacO3HaBATh IPOSIBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHUE MPUBOIAUTH IPUMEPBl MATEMATUYECKUX OTKPBITUM POCCUNUCKOW U MUPOBOU
MaTeMaTUYeCKON HayKn




HEPEYEHDb 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

Kon
1 Yucna u BIYMCICHUS
11 Hatypanbhble u nensle yncina. [Ipu3Haku eTMMOCTH LEeNbIX Yncell
19 Pammonanbupie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, MPOLEHTHI, OECKOHEUHBIE
nepuondeckue Apoou
13 Apn(bMeTHqS:CKHﬁ KOpeHb HaTypajdbHOU cTemneHH. J[eHcTBHs ¢ apudMETHUYECKHUMH KOPHIMH
HATYpaJIbHOH CTENEHU
14 Crenens c 1enbM nokasareneM. CTeneHs ¢ paloHaIbHBIM 1moka3areiemM. CBONCTBA CTENEHU
15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHCIOBOTO apryMeHTa
1.6 Jlorapudm ymucna. JlecaTuyHble U HaTYypaIbHbIE JOTapru(MbI
JlelicTBuTenbHble uucia. Apudmernueckue omnepanuMu C  JeHCTBUTENBHBIMH  YHUCIIAMH.
1.7 [TpubnmxEHHbIE BBIYUCICHUS, NpPaBWIa OKPYIJIEHUS, TPUKHIKA M OLEHKAa pe3yiabTara
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BhIpaKEHUI
1.9 KomiiekcHele yncna
2 VYpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokazarenpHble U TorapuMUIECKIE YPaBHEHUS
2.5 Ilenble U 1pOOHO-paIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKie HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMeTPaMu
2.11 Matpu1ia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTpUILIbL
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocodsl 3amanusa ¢yHkuuu. ['padpuk dynkuuu. B3aumHO oOpaTHble (QyHKUIHU.
Yérnble 1 HeuéTHble pyHKuuu. [lepuoanyeckue GpyHKuIUn
OOnacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkumu. Hymu ¢yskmuu. IIpomexyTku
3.2 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl M MHHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHue QyHKIIMHM HA IPOMEXKYTKE
33 CrenenHas (yHKIUS C HATYpaJbHBIM M LIETBIM MoKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa
U rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u torapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKH
36 Touku paspeiBa. AcumMnToThl rpadukoB QyHkiuii. CBoiicTBa (QyHKIMI, HENpephIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHS OCIEI0BATEILHOCTEHN
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmysa cI0KHBIX IPOIIEHTOB
4 Hauana maTemMaTHueckoro aHajimsa




4.1

[TpousBognas pyukmuu. [IponsBoaHbIE 2IEMEHTAPHBIX (PYHKITUH

[IpuMeHeHne TPOUZBOAHOW K HCCIEIOBAaHWIO (DYHKIM Ha MOHOTOHHOCTh W JKCTPEMYMBI.

4.2 Haxoxnenne HauOoIbIIIero 1 HAMMEHBIIEro 3HaYeHHs (PYHKIIUU Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHokecTBO, onepanu HaJ MHOXecTBaMu. [{uarpammbl Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

e Maremaruka: anredpa u Hayajaa MaTeMaTHYeCKOro aHajiusa, reomeTpus. [ eomeTpus.
10-11 xmacc. Yuebnuk. ba3ossiii u yrimyonénnsrii ypoau/ Atanacsa JI.C., byty3os
B.®., Kagomies C.b. u np. ; Akiinoneproe obmiectso "M3aaTenbeTBo
"IIpocsetienne"

e [T'eomerpus. Jlunaktudyeckue matepuaisl. 10 kimacce. bazoBblit 1 mpoduIbHBIN YPOBHU

o T'eomerpus. Junaktuyeckue matepuansl. 11 kimacc. ba3oBbiii U mpoHIIbHBIN

ypoBHu./b.I". 3uB; Aknnonepuoe obmectBo "M3narenscTBo "[Ipocsemnienue”

METOJANUYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
Metoauyeckoe mocooue K npeIMeTHON JIMHUU yueOHUKOB 110 reomeTpunt JI. C. AtaHacsH,

B.®.byty3o0Ba, C.b.Kagomuesa u np.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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Nuct KOPPEKTUPOBKU KaZleHAJAPHO-TEMAaTUYEeCKOro nJiaHMpoBaHuA
[IpenMet: MmaTemMaTUKa: T€OMETPHS
Kimacc: 11

VYuurens: Pasnoposa E.B.

2025 — 2026 yueOuslii rox

Ne ypoxka Tema KonnuecTBo yacos [Ipuunna Cnoco0
KOPPEKTUPOBKHU KOPPEKTHUPOBKHU
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