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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma yueOHOro kypca «['eomerpusi» 0a30BOro ypoBHS Jis
oOyuaromuxcsa 10 —11 xmaccoB pa3zpaboraHa Ha ocHOBe DefepaibHOTO roCyIapCTBEHHOTO
00pa30BaTeNbHOrO CTaHJApPTa CpPeAHEro oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHWHU, MPEABABIIEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPaAULIUN
poccuiickoro oopazoBanusi. Peanuzanus mporpaMmbl 00ecrieunBaeT OBIaICHUE KIFOYEBBIMU
KOMIETCHIIMSIMHA, COCTaBJSIIOIIMMH ~ OCHOBY JUISI CaMOPAa3BUTHS W HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOMIEKYIBTYPHOTO, TUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOUUXCHl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca reoMETpUU Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUS
o0yciIoBIeHa TPAKTHYECKONW 3HAYMMOCTBIO METANPEIMETHBIX M MPEAMETHBIX pe3yIbTaTOB
oOydeHUss TeOMETPUHM B  HAMPABJICHUU JIMYHOCTHOTO  PAa3BUTHS  OOyYarolmxcs,
dbopmupoBaHus (YHKIIMOHAIBLHON MaTEMaTUYECKOM T'PAMOTHOCTH, W3YYEHHsI JIPYTUX
y4eOHBIX TUCIHUIUTHMH. Pa3BuTHe y 00ydYaronIuXcsl MPaBWIIBHBIX MPEACTABICHUM O CYIIHOCTH
U TPOUCXOXKJICHUH T€OMETPUUECKUX aOCTpaKIui, COOTHOIICHUH PEaJbHOTO M UCaIbHOTO,
XapakTepe OTPAKCHUS MATEeMAaTUYECKOM HAyKOW SIBIEHMM M MPOILECCOB PEaJbHOTO MHpA,
MECT€ TE€OMETPUU B CHUCTEME HAyK U POJIM MATEMATHUYECKOrO MOJCIUPOBAHUS B HAYYHOM
MMO3HAHUM W B TMPAKTHUKE CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS
yYaIuXcsl, a TakKe KaueCTB MBIIIJICHUS, HEOOXOAUMBIX JUIS aJanTallid B COBPEMEHHOM
0O11IECTBE.

I'eomeTpus sBiIETCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK KaK 00eCIeunBaET BO3MOKHOCTh U3YUCHHUS KaK NUCITUIUINH €CTECTBEHHO-
HAay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIuieHne, GOpMHUPYyEMOe TIPH W3YYCHUH OO0YYaIOIUMUCA MOHSATHITHBIX
OCHOB T€OMETPUU M MOCTPOCHHM LEMOYKH JIOTUYECKUX YTBEPKACHUU B XOJ€ pEUICHUs
r€OMETPUYECKUX 3a/la4, YMEHHUE BBIIBUTaTh U ONPOBEpPraTh T'MIOTE3bl HENOCPEACTBEHHO
UCIIOIB3YIOTCSl TIPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOI'O LIMKJIAa, B YaCTHOCTHU W3 Kypca
bu3uKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE WMIPAET CYUIECTBEHHYIO pPOJIb BO BCEX
o0JlacTaxX JeATesIbHOCTH YesioBeka. OpueHTalusl YeJoBeKa BO BPEMEHHU U MPOCTPAHCTBE —
HEO0XOJMMOE YCIIOBHE €r0 COLIMAIbHOTO OBITHS, pOpMa OTPAKEHUSI OKPYXKAIOIIETOo MHUPA,
YCJIOBUE YCIEIIHOIO TO3HAHUST M AKTUBHOIO MpeoOpa3oBaHUs JACHCTBUTEIBHOCTH.
OnepupoBaHU€ MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3Hble BHUIBI y4YEOHOM H
TPYIOBOU JAEATEIBLHOCTH, SIBJSICTCA OJHUM U3 MPO(PECCHOHATBHO BAXKHBIX KAYECTB, TOITOMY



aKTyaJibHa 3a7a4a (OPMHUPOBAHHUSA y OOYUYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBINIICHUS Kak
Pa3HOBHUIHOCTH OOpPa3HOTO MBINUICHHS — CYIIICCTBEHHOTO KOMIIOHEHTAa B IOATOTOBKE K
MPAKTUICCKOM NESITEITbHOCTH TI0 MHOTHM HAaPABIICHUSIM.

Ilens ocBoeHMs mporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YpOBHE
oOydyeHuss — 0011e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pPA3BUTHE OOYYAIOUIUXCS Yepes
oOecrieueHUE  BO3MOXKHOCTH  TNPUOOPETEHHWS W HMCIOJB30BaHHUS  CHCTEMAaTHYECKHUX
TCOMETPUYCCKUX 3HAHUHN U JTCUCTBHM, CICIU(DUIHBIX TEOMETPHH, BOBMOXHOCTH YCTICIITHOTO
MPOJOJDKEHUST 00pa3oBaHUS 110 CICNUAIBHOCTSIM, HE CBSI3aHHBIM C TPUKIATHBIM
UCITIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomMeTpuu Ha 0a30BOM ypOBHE IpeAHa3HAuYeHa ISl OOYJaroIIUXCs
CpPEIHeH IIKOJIbI, HE HWCIBITHIBABIIMNX 3HAYMTEIBHBIX 3aTPyJHEHUNW Ha yYpPOBHE OCHOBHOTO
oOmrero obpazoBanus. Takum oOpazom, oOyuaromniuecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0mue MaTeMaTHYEeCKHE YMEHUS, CBSA3aHHBIC CO CIEIU(DHKON TeOMETPUU M HEOOXOAMMbBIC
JUISL )KM3HU B COBPEMEHHOM oO1iecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTb HM3yUYHTh
reoMeTputo Ooyiee TIyOOKO, €ClM B JaJIbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B
IrCOMETPUYCCKUX 3HAHUAX B IPO(DECCHOHATBLHOM JIeITeILHOCTH.

JlocTrkeHue  1EIM  OCBOCHHMS ~ NPOrpaMMBbl  OOCCIICUMBACTCS  pPEIICHUEM
COOTBETCTBYIOIIUX 3ahad. [IpHOPUTETHBIMHU 3ajayaMH OCBOCHHUsS Kypca «l'eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (QopmupoBaHHe MNPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU KYJIbTYpPHl U

OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHHe TMpeACTaBICHUS O MHOTOIPAHHHMKAX W Tejax BpalleHUs Kak o
BRXHEHIINX MAaTeMAaTHUYECKHX MOJENSIX, TMO3BOJSIOMIMX OMUCHIBATh W H3Yy4yaTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHre yMeHHs pacro3HaBaTh HAa YEepPTEkKaX, MOJCISIX U B PEATHbHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIllCHUS,

e OBJAJCHHE METOJAaMU pEHIeHUs 3aJad Ha IOCTPOCHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHSIMHU O MHOTOTPAaHHHUKAX U
TEeJIaxX BpaIICHHsS U X OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 3a7a4; (JOPMHUPOBAHUE YMEHUS
MPOBOJUTh HECIOXXKHBIE JIOKAa3aTeNbHBIE PpACCYKIEHHUS B  XOJI€ PpEIIeHUs
CTEPEOMETPUUCCKHUX 33124 U 3aJ1a4 C MPAKTHIECCKUM COJIEPIKAHUEM;

e pa3BUTHE WHTEJUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYarommxcs,
MO3HABATEIFHON  AKTMBHOCTH, HCCIEJOBATEIIBCKUX  YMEHHH, KPUTHYHOCTHU

MBIIUICHUS;
e (¢opmupoBaHue (PyHKIMOHAIBHOW T'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPHH: YMCHHE
pacno3HaBaTh MPOSBJICHUSA FEOMETPUUYECKUX  TMOHSATHH, 00BEKTOB u

3aKOHOMEPHOCTEHW B pPEAJbHBIX >KU3HEHHBIX CUTYyalUSX W MPU HU3YYCHUH NOPYTUX



y4e€OHBIX  NIPEIMETOB, NPOSABICHUS  3aBUCUMOCTEM W 3aKOHOMEPHOCTEM,
(GopMynHpoBaTh MX Ha SI3bIKE T€OMETPUHM U CO3/1aBaThb F€OMETPUUYECKHUE MOJENH,
NPUMEHATH OCBOCHHBIM TE€OMETPUUYECKUMU amnmapar [Jjs pPElIeHHs PaKTHKO-
OPUEHTUPOBAHHBIX  3a/lay, HWHTEPIPETUPOBATH M  OLEHHUBATh  IOJyYECHHbIE
pE3yNIbTATHI.

OTnUYUTENbHOM OCOOEHHOCTBHIO MPOTPaMMbl  SABJISAETCS  BKIIOUYEHHE B  KypcC
CTEpEOMETpPUM B Hauyaje €ro HU3y4YeHHs 3aJay, pellaeMblX Ha YPOBHE MHTYUTHUBHOIO
MO3HAHUS, M ONpelelaEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJA HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET
MPOTEKaHNE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO MTPEAMETA.

[Ipennourenne oOTHAETCs HArJIsSJHO-KOHCTPYKTHUBHOMY METOAY OOyuY€HHs, TO €CTb
TEOPETUUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TPAKTHUUYECKOU
NesTEeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUM Yy ydalluxcsi B Kypce
CTEepEOMETPUM TMPOBOJAUTCA 3a CYET pEIICHMs 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB W 3aJa4 Ha ONEpUPOBAHUE MPOCTPAHCTBEHHbIMM oOOpazamu. Co3ganue oOpasza
IPOBOAMTCS C OMIOPOM Ha HATJIAIHOCTh, a OTIEpUpPOBaHUE 00PA30M — B YCIOBUSX OTBJICUCHUS
OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHUSI €r0 UCXOJHOTO COACPIKAHUS.

OcHoBHBIE coaepxkaTeiabHble JuHUHM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpaHHuKn», «IIpsMble 1 MIOCKOCTH B IpocTpaHCTBeY, «Tena BpauieHus», «BekTopsl
U KOOpAMHATHI B IpocTpaHcTBe». DopMupoBaHME JTOTMYECKUX YMEHUI pacipenesnseTcs: He
TOJIBKO IO COJIEP’KaTENbHbIM JIMHUSAM, HO U IO TrojaM OOy4YeHHs Ha YpOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEIAMETHBIM pe3yJbTaTaM OCBOCHMS
pabouell mporpaMMbl, pacnpefeléHHbIM IO rojaM OO0y4eHMs, CTPYKTypHUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T'€OMETPUUYECKUMHU MOHATUSAMU M HaBBIKAMU OCYIIECTBIISJIOCH
MOCJIEI0BATENBHO U MOCTYNATENIbHO, C COONIIOIEHUEM MPHUHIINIA [TPEEMCTBEHHOCTH, YTOOBI
HOBbIE 3HAHUS BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY TI€OMETPUYECKUX IPEACTaBICHUIM
00y4aroUIXcs, paciupsst U yriayouss e€, o0pa3ys MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reometpun otBoAUTCA 2 yaca B Henelno B 10 knacce u 1 yac B Hegento B
11 xmacce, Bcero 3a nBa roga ooy4enus - 102 yueOHbBIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUYIECKOM
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlass W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yrolias
U OCh;, IUIONaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BbICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOMAJL MOBEPXHOCTH CHEpHI.
Bsaumnoe pacrnonoxenue cepsl U IMIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
10 b cepol.

N3o0paxenue Ten BpaleHus Ha TUIOCKOCTH. Pa3BépTka MMIMHApA U KOHYCA.

KoMmOuHanuyu Tenm BpalleHHss W MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 060 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IWIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00BbEMaMH TTOTOOHBIX TEJL.

Cedenus wwimHApa (MapajuieIbHO MW MEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHOE OCHOBAHUIO W TPOXOSINEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha mnockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalpHOE MPOU3BEIAECHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMbBIMU U IJIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3aay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTpaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); (dbuznyeckoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oeltic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AefcTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccuuKaIi, OCHOBAaHUS /I OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
mpoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIMPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopmMuposaHnoCcms CoOYyUaIbHbIX HABLIKOE 00YYAIOUUXCA.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a/1a4l, KOMMEHTHPOBATh MOJy4YEHHBIN pe3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3fiUyue U CXOJCTBO MO3ULUMU; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI padoT, JOTOBApUBATKCS, 00CYKAATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUs 3aJ1aud, BBIOUpaTh CIIOCO0 penieHus
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IMWIMHJIPUYCCKON  MOBEPXHOCTH,  [WJIWHIP,  KOHHWYECKass  IOBEPXHOCTD,
o0pa3yrolire KOHNIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHAP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTh B3auMHOE pacioNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOKW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
LIaPOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallCHMS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHHUS.

BbIYucisaTh COOTHOIICHHUS MEXY IUIOMIAJSIMU MOBEPXHOCTENH U 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoiHATh (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpAIllCHHUS.

W3BnekaTh, WHTEPIPETHPOBATH H MPEeoOpa3oOBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTekax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE  JIEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATs TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YToJl MEXIY
BEKTOpaMU, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMILTAHAPHEIC
BEKTOPBHI.



HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBarh MJIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPMHAT.

[IpumensaTs reomeTpuueckue (aKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeAnoaratoMX HECKOJIBKO IIaroB pelieHus, €CIU YCI0OBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/A.

Pemate 3agauM Ha 10Ka3aTENIbCTBO MATEMAaTHMYECKUX OTHOUICHUH H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WIH aJirOpUTMaM, MPUMEHSS
U3BECTHBIEC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHnsaT, mpocTellliie MpOrpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH TIpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UICKYCCTRBE.

[IpuMeHsATh TONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIC TOHATHUS B IMPOILIECCE IOMCKAa PEIICHUS
MaTeMaTUYeCKd CQOPMYJIUMPOBAHHOM MpoOJEMBbl, MOJECIUPOBATH pPEAJbHBIC
CUTyalldM Ha $3bIKE TEOMETPHUM, MHCCIEN0BaTh IIOCTPOECHHBIE MOJEIHU C
UCIOJIb30BaHUEM F€OMETPUUECKUX OHATUI U TEOpEM, allnapara aireopbl; pemarhb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM I'€OMETPUUYECKUX BETUUHH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIIACC
N HaumenoBan | KosimuyecTBo 4yacoB DJIEeKTPOHHbIE
© | HMe pa3aesioB u (uudposbie)
n/ Bcer | KouTpouabH IIpakTHYeck
TeM o0pa3oBaTe/bHbIE
n 0 ble padoThl ue padboTsbl
NPOrpaMMblI pecypcsl
Tera bu6mmoreka [IOK
12 https://m.edsoo.ru/1c209e
BpalleHus 37
bu6moreka [IOK
OO6bEMBI TEN 5) 1 https://m.edsoo.ru/1c209e
37
BexTops! u bubnuoreka [JOK
KOOpPJIMHATHI B 10 1 https://m.edsoo.ru/1c209e
NPOCTPAHCTBE 37
[ToBTOpEHME,
0GOGLICHIE bu6moreka [IOK
B ’ 7 1 https://m.edsoo.ru/1c209e
cucTemMarusarg 37
Vs 3HAaHUU T
OBILEE
KOJIMYECTBO
34 3 0
YACOB I1O0
[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
Ne KosmmmuecTBo yacos D1eKTPOHHBIE
T KonTpounb IMpakTuyec Aara uugposkie
€Ma ypoka Bce H3y4eH
n/ ro HbIe KHe st o0pa3oBaTejibHbIE
n padoThI padoTsI pecypchl
Cdepa u map:
EEZLi;i?HHyC’ bubnuotexa [JOK
S 1 2.09.25 | https://m.edsoo.ru/03
41bc2b
MTOBEPXHOCTH
chepsl
B3anmuoe
pacroJioKeHue
cdepsl 1
TTOCKOCTH; bubmuorexa [IOK
KacaTeabHast 1 9.09.25 | https://m.edsoo.ru/be
IJTIOCKOCTh K d12a43
chepe;
TIJTOTIA b
chepsl
N3obpaxenue
cepel, mapa 16.09.2 bu6moreka [IOK
A TLTOCKOCTIL 1 c https://m.edsoo.ru/bc
15f7f2
Ceuenus mapa
Hunuaagpuyec
Kast
TTOBEPXHOCTb,
oOpazymomue
HUTHHAPUYECK 23.09.2 bubnuorexa [IOK
oit 1 c https://m.edsoo.ru/60
MOBEPXHOCTH, 54b8cl
0Ch
HUJIMHAPUIECK
on
MMOBEPXHOCTHU
Hunuuap:
OCHOB aHIID/I - 30.09.2 bubmuoreka [JOK
SoKoBas 1 c https://m.edso0.ru/18
86216
MTOBEPXHOCTb,



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216

oOpa3yrommas u
0Cb; TJIOIIAb
OOKOBOM U
MOJIHOM
MMOBEPXHOCTH

N3ob6paxxenune
HWIMHApA HA
TUTOCKOCTH.
PazBépTka
HWIAHTPA.
Ceuenus
WIAHIPA
(TII0CKOCTHIO,
NapajuIeIbHON
WA
MePIICHNKYIIS
pHOM ocH
IAJTUHIPA)

7.10.25

bubmmoreka [{OK
https://m.edsoo.ru/01
6e25€eb

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOM
TTOBEPXHOCTH,
OCh ¥ BEpIIMHA
KOHHUYECKOM
MMOBEPXHOCTHU

14.10.2

bu6moreka [IOK
https://m.edsoo.ru/c9
4ba09b

Konyc:
OCHOBaHUE U
BEpIINHA,
oOpasyromas u
OCb; IIOMIAb
OOKOBOM M
MOJIHOM
MMOBEPXHOCTHU

21.10.2

bu6mmoreka [JOK
https://m.edsoo.ru/89
7dd3b2

VceuénHplit
KOHYC:
oOpa3ymomue u
BBICOTA;
OCHOBAaHMA U
OokoBast
MMOBEPXHOCTh

4.11.25

bu6mmoreka [JOK
https://m.edsoo.ru/14
68bab3

10

N3o6paxxenue
KOHyca Ha

11.11.2

bu6mmoreka [JOK
https://m.edsoo.ru/0b



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

IIJIOCKOCTH.
PazBépTka
KOHYyca.
Ceuenus
KOHyca
(TI0CKOCTHIO,
rapasieabHON
OCHOBAHUIO, U

delbe8

IJIOCKOCTBIO,

MPOXOSIIEH

gepes

BEPIINHY)

KomOunamus

TeJ BpALLEHUS 18.11.2 bubnuorexa [JOK
11 u c https://m.edsoo.ru/3c

MHOTOTPaHHUK efl0e5

OB

MHororpansau

K, OITMCAHHBII

o010 chepot; bubnuorexa [JOK
12 chepa, 2>11.2 https://m.edsoo.ru/0b

BIIMCaHHAaA B 5 136158

MHOTOTPaHHUK

WJIH B TEIIO

BpaleHUs

[TonsTue 06

o0BEMeE. bu6mmoreka [JOK
13 OcHoOBHBIC 2.12.25 https://m.edso0.ru/26

CBOICTBA a03fb7

00BEMOB Tel

O0BéM bu6mmoreka [JOK
14 HAJIUHIPA, 9.12.25 https://m.edso0.ru/55

KOHyca 13d87b

O06bEM mapa u 16.12.2 bubmuoreka [JOK
15 ILJIOIIA b c https://m.edsoo.ru/d1

chepsl 89bde2

[Tomo0OHBIE

Tella B

IIPOCTPAHCTBE. bubnuoreka [IOK

23.12.2

16 COOTHOIIICHUS < https://m.edsoo.ru/81

MEX LY Ocfleb

ILIOIAIMM

IIOBEPXHOCTEH,



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

o0BéMaMu
H0J100HBIX Tell

KontponbHas
pabota o 30.12.2 bubnmoreka [JOK

17 temam "Tena . o https://m.edsoo.ru/4a
BpaieHus" u 33a8ab
"O0bnemsbl Ten"

BekTop Ha 13.01.2 bubnuotexa [JOK

18 IUIOCKOCTH U B ¢ R https://m.edsoo.ru/5¢
HPOCTPAHCTBE aefclb
Crnoxenue u 20.01.2 bubmmorexa [{OK

19 BBEIUUTAHUE 6 R https://m.edso0.ru/23
BEKTOPOB 14089
YMHOXKEHNE 27012 bubmmoreka [{OK

20 BEKTOpA Ha R https://m.edsoo.ru/de

6
qHCII0 e379eb
Paznoxxenne
BEKTOpa 110
TpEM
bu6moreka [IOK
HEKOMIUTaHApH
21 IM BEKTODAM 3.02.26 https://m.edsoo.ru/a2
pau. 8fd74e
[IpaBuno
napajuieJeuI
ena
Pemenne
3ajad4,
CBSI3aHHBIX C bu6mmoreka [JOK
10.02.2

22 MIPUMEHECHHUEM 6 https://m.edsoo.ru/5a
IpaBuUl 827900
NEUCTBUM C
BEKTOPaMH
KoopaunaTtHo-

BEKTOPHBIN Eu OK
MeToJ IIpH 17.02.2 nommoreka L{

23 S 6 https://m.edsoo.ru/d3
p alfe30
TeOMETPHUECK
X 33724
[IpssMoyronapH
asg CUCTeMa Euf OK
KOOpJIUHAT B 24.02.2 nbmuorexa L

24 DOCThAHCTE 6 https://m.edso00.ru/48

POCTpatcTBe. db7058
Koopaunatst

BEKTOpa.



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

IIpocreimme
3a/1a4y B
KOOPAMHATAX

Yron mexny

BEKTOpaMH. bubnuorexa [JOK
25 CkansipHoe 3.03.26 https://m.edsoo.ru/72
MPOU3BEJICHUE 5effc4
BEKTOPOB
Brrunciaenue
YIJI0B MEXAY 10.03.2 bubnmorexa [TOK
26 HpAMBIMIH 1 6 https://m.edsoo.ru/8ef
be78e
IUIOCKOCTSIMHM
KontponbHas
pabora 1o
TeMe 17.03.2 bu6moreka [IOK
27 "BeKTops 1 6 https://m.edsoo.ru/77
c22fc5
KOOP/JMHATHI B
npocrpanctae"
[ToBTOpEHME,
00001IeHHE 1
cHUCcTeMaTHh3aIl
WS 3HAHHM.
OcHoBHBIE 24.03.2 bubmorexa HOK
28 urypsI 6 https://m.edsoo.ru/17
’ 80babsd
(hakThl,
TEOPEMBI
Kypca
IJIAHUMETPUHU
[ToBTOpEHME,
0000111eHHE U
cHUcTeMaTHh3aIl
WS 3HAHWM.
bubmuoreka [JOK
OCHOBHBIC
29 urypsI 7.04.26 https://m.edsoo.ru/07
’ 8cd184
(hakThl,
TEOPEMBI
Kypca
TJIAaHUMETPU U
[ToBTOpEHuE,
00001IeHHE 1 14.04.2 bu6mmoreka [JOK
30 cHCTEMaTH3All . o https://m.edsoo.ru/74
W 3HAHUH. 9lefed
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IUIAHUMETPUHU
Y METOJbI UX
peleHus
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[ToBTOpEHuME,
0000111EeHE U
CHCTEeMaTH3aIl
WS 3HAHWH.
3amaun
MJIAHUMETPUU
M METOJIBI UX
perieHus

21.04.2

bu6mmoreka [{OK
https://m.edsoo.ru/4d
ffda97

32

[ToBTOpEHME,
000011eHNe U
cUCTEMaTH3aI]
WSl 3HAHUH.
OcHoOBHBIE
¢burypsir,
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Kypca
CTEPEOMETPUH
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https://m.edsoo.ru/74
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12.05.2
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0000111eHHE U
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OBIIEE
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

11 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh NOHIATUSIMU: IMIMHIPUYECKAs! IOBEPXHOCTh, 00pa3yroune
6 1 III/IJ'II/IH)IPI/I'—IGCKOﬁ MOBEPXHOCTHU, HUIIHMHIAP, KOHHUYECKAsA IMIOBECPXHOCTD,
' oOpa3ymomnue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJT BpaAICHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOW CETMEHT, OCHOBAaHUE CEIMEHTa,
6.5 BBICOTA CErMEHTa, LIapOBOIl CJIOW, OCHOBaHHE IIAPOBOTO CIOS, BHICOTA
IIAPOBOTO CJIOS, IIIAPOBOW CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIATM MOBEPXHOCTEH TeN BpalleHHs,
' TF€OMETPHUECKUX TeJl C MPUMEHEHHeM (popmyi
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIMCAaHHBIM B cdepy u
6.7 OTIMCAaHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOI'PAHHUK HIIU TEJIO
BpallleHUs
6.8 BblYHCHATE  COOTHOIICHHS MEXKAY IUIOMIAASMH TOBEPXHOCTEH W
' 00BbEMaMU MOJOOHBIX TeT
6.9 N3o00paxkats u3ydaembie GUTYPHI OT PYKH M C TPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
6.10 BoImoNHATE  (BBIHOCHBIE) IUJIOCKHE YEPTEeKU U3 PUCYHKOB TPOCTHIX

00BEMHBIX (GHUryp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUECHHUS Tell




BpAILICHUSA

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, NpeACTaBICHHYIO Ha

YEepTE)KaxX U PUCYHKAX

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, IPEAIOJIATalOINUX HECKOJIBKO INaroB PEHICHMS, €CIIA YCIOBHA

pUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe )IGI\/JICTBI/H[ CJIOKCHHA BCKTOPOB, BLIYMTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHCJIO, 06”I)$ICH$ITI>, KakKMMH CBOWICTBAMU OHH

oOmazaroT

6.15

[IpumeHsTh NpaBUiIO Napajuieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMH: JIEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpPAMH, CKASIPHOE IIPOWU3BEJEHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJITAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M NMPOU3BEIACHHE BEKTOpa Ha YHCIO, YroJ
MEXAYy BEKTOPaMHU, CKaISIpHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate HpOCTGﬁHIHC reOMETpUYCCKUE 3aJadyd Ha IIPUMCHCHHUC

BEKTOPHO-KOOPAWHATHOTI'O ME€TOda

6.20

Pemate 3aa4d Ha J0Ka3aTCJIbCTBO MAaTEMaTHYCCKUX OTHONIIICHUM H
HaX0XIACHUEC I'COMCTPUUCCKHUX BCINYHH I10 06pa3uaM Wi aJIrOpuTMam,
IIPUMCEHAA HU3BCCTHBIC MCETObI IIpu PEUICHUA CTaHAAPTHBIX

MAaTEMAaTHYCCKUX 3aaa4

6.21

[IpumenHsaTh mnpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBbI ITPpHU PCHICHUN CTCPCOMCTPHUICCKUX 3a4a4

6.22

HpI/IBOI[I/ITL MIPpUMEPLI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI71 B IIpUpPOAC U

JKU3HU, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATH, MONydyeHHblE 3HaHMS Ha TNPAKTHKE: AaHaJIU3UPOBAThH
pEallbHbIE CUTyallud W IPUMEHATh WM3YUYCHHBIE IOHATUS B IpoIecce
MOMCKAa pelIeHUs] MaTeMaTh4ecku cHopMyIupoBaHHON MpoOIEeMBI,
MOJIETIMPOBATh PEAJIbHBIE CUTYallMM Ha A3BIKE T€OMETPHUH, UCCIEN0BATh
IIOCTPOEHHBIE MOJIEIM C MCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U

TCOPCM, allrapara aJ]FC6pLI, pemaTh MPAKTUYCCKUC 3aa4U, CBA3AHHBIC C




HaXO0XXJACHUCM I'COMECTPUUICCKUX BCINYNH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKONW TOBEPXHOCTH, OCh
OWIAHAPUIECKON MOBEpXHOCTU. LlumuHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTb,

o0Opasytoias 1 0Ch, TUIONIaAh OOKOBOW U MOJIHON TTOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yromirie KOHUYECKO MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM mMoBepXxHOCTU. KOHyc: OCHOBaHME W BepIIMHA, 00pa3yromas u OCh,
IJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yrolue u

BbICOTa, OCHOBaAHHUA U OoxoBas IMOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, MJIOLaab HOBEPXHOCTH ceprl. Banmuoe

pacnofio)kenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIIouaab

cdepbl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomOunammuu Ten BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA

oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsatue 06 oOwvEMe. OcCHOBHBIC CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u ciaenctsust w3 He€. OObEM nMIHMHIpA,

koHyca. O0béM mapa u rwiomanas chepsl

6.7

HOI[O OHEBIE TCl1a B IIPOCTPAHCTBC. CooTHOImEHUSA MCXKOY IJiomaasamMu

MMOBEPXHOCTEH, 00bEMAMU TI0I0OHBIX TEIT

6.8

Ceuenust nunuHApa (MapajuieibHO U MEPHeHIUKYISIPHO OCH), CEUeHHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUCHHUs 1Iapa

6.9

BCKTOp Ha IINIOCKOCTH M B IIPOCTPAHCTBC. CnokeHrue W BBIUMTaHUE BCKTOPOB.
YMHOXEHUE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa I1I0 TpéM HCKOMILJIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiCiaCiumIcaa. Pemienue 3aJa4, CBA3aHHBbIX C

IIPUMCHCHUECM IIPpaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYTOJILHaH CUCTCMaAa KOOpAUWHAT B IPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpJAHWHATax. Yron MCKAY BCKTOpPaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncnenue YIJI0B MCXKAY MPAMBIMHA U INIOCKOCTSAMH.

KOOpILI/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPU PECIICHHUU I'COMETPHUICCKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH IMOHATHUAMHU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar it OTIMCaHUs PEATbHBIX TPOIIECCOB | SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM II0Ka3aTcCJiICM, CTCIICHb C JIeHCTBUTEIbHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6H0-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOULIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIECKHe IEWCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(MUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMY HA IPOMEXKYTKE, HepepbiBHAsA (GYHKIHMSI, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITO3UIIUH (DYHKIIMI, HAXOJAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapara MaTeMaTH4ecKoro
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTETpana; MPUBOIUTh MPUMEPhIl MATEMATUYECKOTO MOJCIUPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIIeHUH 3a7ad U3 JIPYruX Y4eOHbIX IMPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA U HUX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHUEM  aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCJIOBOIO Habopa; YMEHHE U3BJIEKaTh,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTATUCTUYECKHE [aHHBbIE, B TOM YHUCIIE C NPUMEHEHHEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aWHOTO COOBITUS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHATUSIMU:  CIydailHas BEJIWYMHA, pACIpPENETICHUE BEPOSATHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX pacHpelesieHud Jyis
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMenue onepupoBaThb MOHATUSMU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIY MPSMBIMH, YrOJ MEXAY MNPSAMONW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYCa, LWIMHApA, 00BEM KyOa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPENEIeHUsI H3y9aeMbIX (UTYP, BBIIBUTATH TUTIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS
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VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPSAMOYI'OJIbHAA CHUCTCMA KOOPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIL30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHBII\/'I METO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pacCliO3HaBaTb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTemneHu. JleficTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennass (QyHKIOMS C HATypaJbHBIM W IIeNIBIM TOKaszareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumid. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro ananusa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TeMEHTApHBIX (PYHKITHN
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOOoJbIIero U HaWMMEHBIIETO 3HAYCHHUS (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Oiisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



