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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6azoBoro ypoBHs i oOywaromumxcs 10 —11
KJaccoB pa3paboTaHa Ha ocHoBe DexepantbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa
cpenHero obmero oOpa3oBaHUS, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUI, TPENBIBIAEMBIX K
MaTeMaTHYeCKOMY 00pa3oBaHUIO, W TPAAULUI poccHiickoro obOpa3oBanus. Peanmszanus mnporpammsl
o0ecreynBaeT OBIAJCHUE KIIIOUEBBIMU KOMIIETCHIIMSAMH, COCTABIISIOIIMMHU OCHOBY JUISI CaMOPa3BUTHS U
HETIPEPBIBHOTO 00pa30BaHMs, IEITOCTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U IMTO3HABATEILHOTO PAa3BUTHS
JMYHOCTU O0YYarOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reoMeTpuM Ha YpOBHE CpeAHEro oouiero odpa3oBaHHs 00yCIOBJIEHA
IPAKTUYECKONM 3HAYMMOCTBIO METAlpPEAMETHBIX U IPEIMETHBIX PpEe3yJbTaTOB OOy4YEHHS T€OMETPUHU B
HaIlpaBJICHUU JTMYHOCTHOTO Pa3BUTHUS 00yJaromuxcs, GopMupoBaHus (PyHKIIMOHAIBHOW MaTeMaTHIECKON
IPaMOTHOCTH, H3y4Y€HMs JpYIMX Yy4YeOHbIX JUCHMIUIMH. Pa3zButue y o0O0ydarommxcs paBUIbHBIX
IPECTaBICHUN O CYIIHOCTH U MPOUCXOXKJICHUHM F€OMETPUUECKUX a0CTpaKIUil, COOTHOIIEHUH PEaIbHOTO U
UJICATIbHOTO, XapaKTEPE OTPAXKEHUSI MATEMATHYECKOM HAYKOW SIBJICHUW W MPOLIECCOB PEAIBHOTO MHUPA,
MECTE€ T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMAaTUYECKOTO MOJIEIMPOBAHUS B HAYYHOM IIO3HAHUU U B
IPaKTUKE CIOCOOCTBYET (OPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS YUaIIMXCsl, a TaKXKe KadyecTB
MBILIIEHHSI, HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OQHUM U3 0a30BBIX MIPEIMETOB HA YPOBHE CPEIHEro 0011ero oopa3oBaHus, Tak
KaK 00ecreurnBaeT BO3MOXHOCTh U3YYEHMsI KaK JIUCHUIUIMH €CTeCTBEHHO-HAYYHON HAIPaBJIEHHOCTH, TaK U
T'YMaHUTapHOM.

Jlornueckoe MblluleHHe, (GOpMHUPYEMOe NpU H3YYEHUH OOYy4yaroIIMMUCS MOHATUIHBIX OCHOB
TEOMETPUM M NOCTPOECHUU LIENIOYKH JIOTHUECKUX YTBEPXKIECHUN B XOJE PELICHUS I€OMETPUUYECKUX 3ajad,
YMEHME BBIJIBUTaTh M OIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMpPU pEHIeHUH 3ajad
€CTECTBEHHO-HAYYHOI'0 [IUKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHHe OpHUEHTHPOBAThCS B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJb BO BCeX 00dacTsAX
NesITeIbHOCTH uesoBeka. OpueHTalus 4eIoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE
€ro COLMAIBLHOrO OBbITHS, (opMa OTPaXKEHHUS OKPY)KAIOIIErO0 MHpA, YCJIOBHE YCHEHIHOIO IO3HAaHUS U
aKTUBHOIO Ipeo0pa3oBaHus JeWCTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00Opa3zaMu
00BbeIMHACT pa3Hble BHJbI y4eOHOW W TPYAOBOHM NEATENBHOCTH, SBISETCS OJHUM U3 MPO(EecCHOHATBHO
BO)XHBIX KadyecTB, MOATOMY akTyalbHa 3ajaya (HOpMUpPOBaHHS Yy OOyYaromUXcs MPOCTPAHCTBEHHOIO
MBILUIEHHS] KaK Pa3HOBUIHOCTH OOPa3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K
MPAKTUYECKOHN JESITeIbHOCTH TI0 MHOTUM HampaBiIeHUSIM.

Llens ocBoeHuss mporpamMmbl ydyeOHOro Kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOY4YEHUS —
o01mieo0pa3oBaTesibHOE M OOILEKYJIbTYpHOE Pa3BUTHE OOydaroUIMXCsl depe3 obOecrieuyeHHe BO3MOXKHOCTHU
NpUOOpETEHUsT U UCIOIb30BAHUS CUCTEMAaTHYECKUX M€OMETPUUYECKUX 3HAHUM U JIeHCTBU, crieu(UIHBIX
Fe€OMETPHUH, BOZMOXKHOCTH YCHEIIHOTO MPOAOIKEHUsT 00pa3oBaHusl MO CHEIHATIbHOCTSIM, HE CBS3aHHBIM C
IIPUKIJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Tporpamma 1o reomMeTpur Ha 6a30BOM ypOBHE MpeIHA3HAYCHA JUIsl 00YYaIOIUXCsl CPETHEH IIKOJIBI,
HE MHCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYJHEHUH Ha ypOBHE OCHOBHOro o0Imero obpaszoBaHus. Takum
obpazoM, oOydarommecsi Ha 0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIME MaTeMaTHYeCKHUE YMEHUS,
CBSI3aHHBIC CO CHEIU(PHUKONW TeOMETPUM M HEOOXOAWMBIE JJIsl KU3HU B COBpeMEeHHOM oOmiectBe. Kpome
3TOTr0, OHM UMEIOT BO3MOXKHOCTh M3YYHUTh T€OMETpHIO Oojee Iiy0OKo, el B JajbHEWIIeM BO3HUKHET
HE00XO0UMOCTh B T€OMETPUYECKHUX 3HAHUAX B IPO(ECCUOHAIBHON AEATEIbHOCTH.

JlocTikeHne e OCBOEHUs HPOrpaMMbl OOECIEUMBAECTCS PELIEHHEM COOTBETCTBYIOIIMX 3a/ad.
[IpuopureTHbiMu 3amauaMu ocBoeHUs Kypca «I['eomerpum» Ha 0OazoBoM ypoBHe B 10—I11 kmaccax
SIBJISIFOTCSL:



e (opMupoOBaHHE TNPEICTABICHUS O TCOMETPUU KaK YacTU MHUPOBOW KYJIbTYphl MU OCO3HAaHHUE €&
B3aMMOCBSI3HM C OKPYKAIOIIHM MUPOM;

e (opMupoBaHHE NPEJCTABICHUS O MHOTOIPDAaHHMKAX M TeJaX BpalleHUs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJICIISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIC SBICHUS OKPYKAFOIIETO
MUDPA;

e (dopMupoBaHHE YMEHHS paclO3HaBaTh Ha 4YepTekKaxX, MOJACISIX H B pPEaJbHOM MHUPE
MHOTOT'PAaHHHUKH U TeJla BpaIlleHHS,;

e OBJIQJICHWE METOJAMH DPEUICHHs 33jJa4 Ha IMOCTPOCHUS Ha HM300paKEHUSX IPOCTPAHCTBEHHBIX
duryp;

e (dopMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH IOHSATHSIMH O MHOTOTPaHHUKAX W Tejax
BpAIICHNUS U MX OCHOBHBIMH CBOWCTBAMH;

® OBJIQJICHUE ANTOPUTMAMHM PELICHUS OCHOBHBIX THIIOB 331a4; (OPMHUPOBAHUE YMEHHUS HPOBOJUTH
HECIIO)KHBIE JJOKA3aTeNbHbIE PACCYKICHHS B XOJ€ PEIICHHUSI CTEPEOMETPUIECKHX 3a]a4 U 3a]1a4 C
NPaKTUYCCKUM COJICPKAHUEM;

® Da3BUTHE HHTEIUICKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH O0OydYarommxcsi, NMO3HABATEIbHOU
AKTUBHOCTH, UCCIICIOBATCILCKUX YMEHUI, KpUTHYHOCTH MBIIUICHUS;

e (dopmupoBanue (YHKIMOHATIBHOH  TIPaMOTHOCTH,  DEJICBAHTHOW  TEOMETPUHU:  YMEHHE
pacrio3HaBaTh TPOSIBIICHUS TEOMETPHUUCCKUX TIOHATHHA, OOBEKTOB W 3aKOHOMEPHOCTCH B
pEabHBIX KU3HCHHBIX CHUTYAIMSIX M MPU M3YYCHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (HOpMyTUpOBaTh MX Ha SI3bIKE T€OMETPUU M CO3/aBaTh
TE€OMETPUYECKUE MOJICNH, TMPHUMEHSATh OCBOCHHBIH T'€OMETPHUECKMH ammapar Ui peIeHUs
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETHPOBAThH M OIICHUBATH MMOJIYUYCHHBIC PE3YIbTATHI.

OTnu4UTENbHOM OCOOEHHOCTBIO MPOrpaMMBbI SIBJISIETCS BKIIOUEHHE B KypC CTEPEOMETPHM B Hadale
€ro W3yuYeHWs 3a7ad, pellaeMblX Ha YpOBHE HWHTYHTHBHOTO TIO3HAHUS, M OIpPENeNIEHHBIM 00pazomM
OpraHu3oBaHHas pab0Ta HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBILIEHHS], CTUMYJIMPYET MPOTeKaHHe UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JAabHEHIIEMY H3yUYEHUIO
npeaMera.

[Ipenmourenue OTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOYYEeHHS, TO €CTh TEOPETUYECKHE
3HaHUS MUMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOW NesTeTbHOCTH. Pa3zBuThe
IPOCTPAHCTBEHHBIX IMPEICTABICHUN y ydyalllUXcs B Kypce CTEPEOMETPHH IMPOBOAUTCS 3a CUET pELICHUs
3aJa4 Ha CO3JaHHe IPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha OINEpUPOBAHHME MPOCTPAHCTBEHHBIMHU
obpazamu. Coznmanue oOpaza MPOBOJUTCS C OMOPOM Ha HATJIAIHOCTh, a OMEPUpPOBAaHHE 00pa3oM — B
YCIIOBHSX OTBJICYCHHS OT HATJISITHOCTH, MBICICHHOTO U3MEHEHHSI €T0 MCXOTHOTO COCPIKaHUSI.

OcHOBHBIE cofep)kaTesnbHble JUHUU Kypca «['eomerpum» B 10-11 knaccax: «MHOrorpaHHUKN,
«[IpsiMBIe U TIIOCKOCTH B MPOCTPAHCTBE, «Tena BpameHus», «BeKTopbsl U KOOPJHMHATHI B IPOCTPAHCTBE.
dopMHpOBaHUE JIOTHYECKUX YMEHHH pacrpenensieTcsi He TONBKO M0 COAEPKaTebHBIM JHHUSAM, HO U TIO
rojaM oOy4eHHUs Ha YPOBHE CPEHEr0 001Iero o0pa3oBaHus.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJibTaTaM OCBOEHHUs paboueit
IPOTPaMMBl, pacrpeedEHHbIM 110 roJjaM 00y4YeHus, CTPYKTYPUPOBAHO TaKHM 00pa3oM, YTOOBI OBJIAJICHHUE
TEOMETPHUYECKUMH TOHATHUSMH W HABBIKAMH OCYIIECTBIISUIOCH ITOCIEAOBATEIFHO M IMOCTYIMATENBHO, C
COOJIIOJICHNEM TPUHIIMITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAIUCh B OOIIYIO CHCTEMY
TE€OMETPUYECKUX TMPEACTABICHUH OOydJaloUIMXcs, pacmupsas W yroyonss e€, oOpa3ys MpoYHbIE
MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBogutcs 2 yaca B Hepemo B 10 knacce n 1 yac B Henemto B 11 kiacce,
BCETO 3a JiBa roga oOydenwus - 102 yaeOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHSTHS CTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, HpocTpaHcTBO. [lonstue 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOEe pacnosio)keHHME NpsMBIX B NIPOCTPAHCTBE: IEpECEKaroUIuecs, MapajUieiIbHble U
cKpeuuBawIuecs: npsmele. [lapamienbHOCTh NMPSAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: NapajliebHbIC
IIPSIMBIE B IIPOCTPAHCTBE; NAPAIIEIBHOCTh TPEX MPSAMBIX; MAPAJUIEIBHOCTD IIPSMOM U INIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMA CTOPOHAMM; YIOJI MEXAY INpsAMBIMU B IIpocTpaHcTBe. [lapamuienbHOCTh IUIOCKOCTEN:
napajuieibHble IIJIOCKOCTH; CBOMCTBA MapajulesIbHbIX IUIOCKOCTeH. IIpocTeilmne MnpocTpaHCTBEHHbIE
¢burypbl Ha MJIOCKOCTHU: TETPAdAP, KyO, Mapajuienenurne l; HOCTPOCHNUE CEUCHUH.

IlepnenquKyISIpHOCTD NPAMOW U IVIOCKOCTH: NIEPIEHANKYIIIPHBIE IPSMBIE B IIPOCTPAHCTBE, MPSMBIE
IapaJuIeIbHbIE U MEPIICHINUKYISPHBIE K IIJIOCKOCTH, ITPU3HAK MEPIEHAUKYJIIPHOCTH MPSMOM U IIJIOCKOCTH,
TeopeMa O MpsAMON NEPHEHAMKYJISIPHON IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: Yrojl MEXAY MNpsIMOM u
IJIOCKOCTBIO; JIBYITPAHHBIA YIOJl, JIMHEHHBIM Yroyl IBYIpaHHOro yria. llepneHaukynsp M HaKJIOHHBIE:
paccTosiHie OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHME OT TMPSMOW 1O IIOCKOCTH, HPOEKIHsS (QUrypsl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCT IUIOCKOCTEW: IpU3HAK NEPHEHAMKYJISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o0 TpEX NEPHEHAUKYIIAPAX.

MHOTrOrpaHHUKH

IlonsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOTOIPDAaHHHKA, BBIIIYKIbIE M HEBBIITYKJIbIE
MHOTOI'PAHHUKH; pa3BEPTKAa MHOTOrpaHHMKA. [Ipu3ma: N-yronpHas npusma; TpaHU U OCHOBAHUS IPU3MBI;
npsMass M HaKJIOHHas TpU3Mbl; OOKOBas M TIOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnen,
IPSIMOYTOJIBHBIN NTapaJuleIeNuIe] U ero cBoicTBa. [Iupamuaa: N-yronbHas nupamuaa, TpaHd U OCHOBAHUE
nupamMu/ibl; O0KOBask M MOJHAs MOBEPXHOCTh MUPAMU/bL; PAaBUIIbHAS M yCEUEHHAS MUpaMuIa. JJIeMEHThI
IIPU3MBI U IMpaMuIbl. [IpaBuibHBIE MHOTOTPAHHUKU: MTOHATHE IPABUJIBHOIO MHOTOTPAHHUKA; IIPABUIIbHAS
npu3sMa U IpaBWIbHas NMHUpaMUZa; MpaBUIIbHAS TPEyrosibHas MUPaMUIa W MPaBUWIbHBIA TETpa’ap; KyoO.
[TpencraBneHre O MPaBUIBHBIX MHOIOIPAHHUKAX: OKTa’Ap, JOAEKadAp M mkocadap. CeueHus NpU3MbI U
MUpaMUBbL.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKH, MPSIMOW, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MHUpaMUJax, apajuieJenuIeax, IpaBUIbHbBIX MHOTOTPAaHHUKAX.

Bbruncnenue 51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, aumaroHanu, yriael. [lnomans OGokoBoi
MOBEPXHOCTU M IIOJHOW TOBEPXHOCTH MNPSMON NPU3MBI, IUIONIAJb OCHOBaHMH, TeopemMa O OOKOBOIA
MOBEPXHOCTHU MpsAMOM mpu3Msl. [lomans 60KoBON MOBEPXHOCTH U MOBEPXHOCTH MPABUILHOM MUPaMUIbL,
Teopema o TUIomaan yceu€Huon nupamuasl. [loastue 06 06béme. OOBEM TUpaMUIBI, TPU3MEI.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAAIMU MOBEPXHOCTEH, 0O0BbEMamu
MOT0OHBIX Te.

11 KJIACC

Tesa BpaleHus

[Munuaapuueckas  MOBEPXHOCTb,  OOpasymomiye  LUIUHAPUYECKOW  TMOBEPXHOCTH,  OCh
MWIMHIpUYECKON mnoBepxHocTU. lunmuuap: ocHoBaHMS U OOKOBas MOBEPXHOCThb, OOpa3yroliasi U OCh;
TUTIOMIA/Ib OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3ylolire KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH
noBepxHocTu. KoHyc: OCHOBaHME W BepIIMHA, oOpasyiomas W OCh, IUIONIaJb OOKOBOW M TOJHOU
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIollile U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IuaMmerp; Moaas MOBEpXHOCTH cepsl. B3aumHoe pacrnonoxenue
cdepsbl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; TIIomaab chepsbl.



N300pakeHre TN BpalleHHUs Ha IJIOCKOCTH. Pa3BEpTka UIMHApa U KOHYCA.

KomOuHarmu ten BpaiieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMIMCAHHBIN OKOJIo cdepsl; chepa,
BIIMCAHHAs! B MHOTOTPAHHUK, UJIH TEJIO BPAIIICHU.

[Tonsitue 060 o6véMe. OCHOBHBIE CBOHCTBa 00BEMOB Tei. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajienenunena u cieActeus u3 He€. O0bEM numHApa, kKonyca. O0bEM 1Iapa u miomaiab chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOMIICHUS MEXAY IUIOMIAIIMHU TOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX TEII.

Cevenus mmiuHIpa (MapajuleIbHO M TEPIEHIUKYISPHO OCH), CEYCHHs KOHyca (TapajuiebHOoe
OCHOBAHHIO U MPOXOISIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKkTopbl M KOOPIAMHATHI B IPOCTPAHCTBE

Bekrtop Ha mutockoctu u B npoctpancTBe. CI0KEHNE W BRIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha 4yucio. PasnmokeHwe BekTopa 1o TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio mapaiienenumena.
Peunrenue 3amad, CBsI3aHHBIX C MPUMEHEHHEM IPaBWII JCHCTBHI ¢ BeKTOopamu. [IpsmMoyroiibHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunater Bektopa. [Ipocteifmme 3amaun B KOOpIMHATAX. YTOJI MEXIY
BekTopamu. CKalsIpHOE MPOM3BEACHNE BEKTOPOB. BBIUKCIIEHNE YIIIOB MEXIY NMPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJ ITPH PEIICHUN TE€OMETPHUYECKHUX 3aj1ay.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE  pe3yNbTaThl OCBOCGHHUSA MporpamMmbel  ydyeOHoro mpenmera «MaTemartuka
XapaKTEepPU3YIOTCS:

I'paxknanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO TPAKJAHCKOW TMO3UIIMU OOYYArOMIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOrOo OOIIecTBa, MPEACTaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYpP, SBJICHUHN, MPOLEAYp TPaKIaHCKOTro ob1iecTBa (BBIOOPHI, OMPOCH! U Tp.), YMEHUEM
B3aUMO/ICCTBOBATH C COIIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUH C X (DYHKIIMSMHU U HA3HAUYCHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTBIO POCCUUCKON TPa)TaHCKOW HWIASHTHUYHOCTH, YBOXXEHHUS K TMPOLUIOMY H
HACTOSIIIEMY POCCHIICKOM MaTe€MaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSM POCCHUUCKUX
MaTeMaTUKOB U POCCHUHCKOM MAaTeMaTHYECKOW MIKOJIbI, K MCIOJb30BAHUIO 3TUX AOCTHKEHUU B JIPYTHX
HayKax, TEXHOJIOTHUAX, CPepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoja; cHopMHpPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUSI, 3TUYECKOTO IMOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUN HayKu M
JeATETLHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIJa B TIOCTPOEHNE YCTOWYUBOTO Oy TyIIETO.

JcTeTnYeCKOe BOCIIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas ACTETHUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, PEUICHHH, PacCyKICHHI; BOCOPUUMUYUBOCTHIO K MATEMATHUECKUM aCIIeKTaM Pa3THYHBIX
BHJIOB MCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c()OPMUPOBAHHOCTHIO yYMEHHsSI MPUMEHATh MaTeMaTHYeCKUE 3HAHUS B HHTEpPEcax 3/I0pPOBOTO H
Oe3omacHOTO oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHHE,
cOQIaHCHUPOBAHHBIA DPEXHUM 3aHATHW W OTIbIXa, PEryJsipHas (Qu3nueckas aKTUBHOCTD); (DHU3NYECKOTO
COBEPIUICHCTBOBAHMS, IPH 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEILHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K PazIUYHBIM cdepam
poeCCHOHAIBHON JIeATETLHOCTH, CBA3aHHBIM C MATEMATHKON U €€ NMPUIIOKEHUSIMH, YMEHHUEM COBEpIIIaTh



OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccuu | Ppeaju30BbIBATh COOCTBEHHBIC IKU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU
Bcel JKHU3HHU; TOTOBHOCTHIO K AKTHUBHOMY YYaCTHIO B PCHICHUHU IMPAKTUYCCKUX 3aaqd MaTeMaTHYEeCKOU
HAIpPaBJIEHHOCTH.

JK0JIOTHYECKOE BOCIIUTAHUE:

C(l)OpMI/IpOBaHHOCTbIO SKOJIOTHYECKOU KYJBbTYPHI, IIOHUMAaHUEM BIIUAHUA COUAJIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHE MPUPOJHON M COIMAIBLHOW CpeNbl, OCO3HAHHEM TJI00aTIbHOr0
XapakTepa HKOJIOITMYECKHUX Mpo0sieM; OpHEeHTalueldl Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAaHUU Ui
pelieHus 3a1a4 B 00JacTH OKpY’Kalolled cpelibl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
U OOIIECTBEHHON MpaKkTUKHU, TIOHMMaHUEM MaTeMaTH4YecKol Hayku Kak cdepbl 4eIoBeuecKoil
JACATCIIbHOCTH, 3TaIlOB ee PasBUTHUA U 3HAYUMOCTU [JIS1 PAa3BUTUA LHUBUIIM3AIMH, OBJIAJCHHUEM A3BIKOM
MaTeMaTUKH U MaTeMaTH4YeCKOU Ky.]lBTypOfI KaK CpCACTBOM IMO3HAHHA MHPA; TOTOBHOCTBIO OCYHICCTBJIATH
MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHINBUYyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOSHHS MporpamMmbl  yueOHoOro mpenmera «MaTemaTuka
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OCUCMBUIMU, VHUBEPCATbHbIMU
KOMMYHUKAMUSHBIMU OCLICMBUAMU, YHUBEPCATbHIMU PE2YIAMUBHBIMU 0eUCMBUIMU.
1)  Vuueepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusarom Gopmuposanue OA308bIX
KOZHUMUBHBIX NPOYecco8 00yuanuuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYICAOUe20 Mupa, npumMeHeHue
JI02UHECKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
ba3oBble JlornyecKue AeicTBUA:
® BBIBIATh U XapaKTEPU30BaTh CYIICCTBEHHbIEC MPU3HAKH MAaTeMaTHYECKHMX OOBEKTOB, MOHSTHI,
OTHONIICHHA MEXIY TMOHATUAMHU; (HOPMYJIMPOBATh OIpPEACICHUS TOHATHH; YCTaHABIIMBATH
CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAINH, OCHOBAHUS /i 000OIIEHUSI U CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHANIN3A;
® BOCIPUHHMATH, (OPMYIHPOBATH ¥ TPeoOpa3OBBIBATE CYXICHHs: yTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

® BBIABIIATH MAaTEMaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOpPEUHS B (DaKTax, TaHHBIX,
HAOMIOJIEHUSAX WM YTBEPXKICHHSIX; MpeAjaratb KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEU W
IIPOTUBOPEYUL;

e JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® TMPOBOJUTH CAMOCTOATEIHHO JOKA3aTEbCTBA MATEMATUYECKUX YTBEPKIACHHH (TIpSIMBbIE W OT
MPOTUBHOTO), BBICTPAMBATh APryYMEHTAIMIO, TPHUBOJUTH TPUMEPhl W  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOMpaTh crnoco0 pemnieHus yueOHOW 3a7auu (CpaBHHUBATh HECKOJBKO BAapUAHTOB pEILIEHUS,

BbIOMpaTh HanboJIee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBrble nccienoBaTe/bCKUe AeHCTBHA:

® CMOJIB30BaTh BONPOCHI KaK MCCIENOBATENIbCKUI MHCTPYMEHT TMO3HaHUs; (OpMyIupoBaTh

BONPOCH, (PUKCUPYIOLIUE MPOTUBOpEUre, MpoOIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMuUpOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

® MPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM IKCIEPUMEHT, UCCIIEIOBAaHUE MO YCTAHOBJICHUIO

OCOOCHHOCTEl MaTeMaTH4eckoro OObeKTa, SBJIEHUS, MpOIecca, BBISBICHUIO 3aBHCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSIMH, POLIECCAMU;



CaMOCTOSTENNLHO (hopMynHupoBaTh O000OIIEHHST W BBIBOJALI MO pE3yJabTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICJIOBAHMSI, OICHUBATH JOCTOBEPHOCTh TMOJYYCHHBIX PE3Yy/IbTaTOB, BHIBOJIOB U
00001IeHN;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIIBHraTh IPEINOJIOKECHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Pabora ¢ unopmanmeii:

2)

BBISIBJISITH JIe(UIUTB WH(POPMAIIUU, NAaHHBIX, HEOOXOAWMBIX MJii OTBETa HA BOMPOC U IS

peIleHus 3a]a49H;

BEIOMpaTh UHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh

U MHTEPIPETUPOBATH MH(OPMALIUIO PA3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

CTPYKTYpUpPOBaTh WH(OPMAIINIO, MPEACTaBIATh €€ B pa3iuYHbIX (opMax, HIUTFOCTPUPOBATH

rpaduyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.
Vuuseepcanvuvie  KOMMYHUKAmMUHble  Oelicmeus, obecneyusaom  coopmMupo8aHHOCmb

COUUAJIbHBbIX HABbLIKOB 06yqai0u;uxc;z.
Oomenue:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMH OOIIECHUS;
SACHO, TOYHO, I'PaAMOTHO BBIPpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX, 1aBaTb
IIOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh IIOJyYECHHBIN PE3yJIbTaT;

B X0J1e 00CYyK/IeHHs 33]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOil TeMbl, TPOOIEMBI, PeIIacMoi
3ala4M, BBICKA3bIBATh MACHU, HALCJICHHBIC HA IOWCK PCIICHHA, COIIOCTABJIATH CBOM CYKIACHUA C
CYXJIEHUSIMH JIPYTMX YYacCTHUKOB JAManora, oOHapy>KuUBaTh pa3iMuue M CXOJCTBO MO3MLMH; B
KOPPEeKTHOH (opme hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

NPEJICTaBIISITh  PE3yJIbTAaThl  PEIIEHUs 3aJaud, OJKCIEPUMEHTAa, MCCIEN0BaHUsA, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUIEHUS C YUETOM 3aay Mpe3eHTallMi U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyanunuecTtBo:

3)

NOHMMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYaJbHOM pabOThl Mpu
pelieHnrn Y4eOHBIX 3a/]ay; MNPUHUMATh 1€1b COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHON paboOThI, pacHpeneNsaTh BHABI padoOT, JAOrOBapUBAThCS, OOCYXAATh
MPOIIeCC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

y4acTBOBATh B TPYNIOBBIX (hopMax padoThI (00CYX ACHUS, 0OMEH MHEHHI, «MO3TOBBIE IIITYPMBI
Y UHbIE); BBINOIHSITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTMMH YICHAMU
KOMaH/bl; OIICHMBaThb KAadeCTBO CBOEro BKJIajga B OOUMI NOPOAYKT IO KPUTEPUAM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvuvie pezynamugnsle Oelicmeus, o0becneuugarom @GopMuposanue CMblCI08bIX

YCMAaHOB0OK U IHCUZHEHHbIX HABLIKOG JIUYHOCHIU.

Camoopranusauus:

COCTaBJIATh IIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 peleHus ¢ y4€TOM UMEIOIINUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(pOpMAaIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HAaBBIKAMM TO3HABATENbHON peQieKCMM KaK OCO3HAaHUS COBEPILAEMBIX JEHCTBUN U
MBICTTUTENILHBIX MPOIIECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJIS
mpoliecca U pe3yibTaTa peleHrs MaTeMaTUueCKOM 3a1a4u;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TpPH PEIIEHWU 3a7auyd, BHOCHUTH
KOPPEKTUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OICHUBATh COOTBETCTBUE PE3YNIbTATa IEIH U YCIOBUSM, OOBSCHATh NMPUUUHBI TOCTHKECHUS WITH
HEJOCTH)KEHUSI Pe3yJIbTaTOB ACSITENbHOCTH, HAXOUTh OLIMOKY, TaBaTh OLICHKY MPHOOPETEHHOMY
OTIBITY.

INPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PELICHUH T'€OMETPUUYECKHX 3ajay.

OnepupoBaTh MOHATUAMU: NAPAJUIETBHOCT U NEPIEHIUKYISAPHOCTD IPSIMBIX U IJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacHoOI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU ABYIPAHHOTO yIia, peOpo IBYIPaHHOTO YIJIa;
JUHENHHBIN Yroy JBYIrpaHHOIO yIJia; TpajlyCHas Mepa ABYIPaHHOI'O yIja.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIbIH M HEBBITYKJIBIH MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOTpaHHMKA, IPAaBUIIbHBIA MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHMKOB (IIMpaMKa; MpU3Ma, MPSIMOYTOJbHBIN
napasuienenunes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMs JJs KiaccU(UKAUM (BBIIYKJIbIE U
HEBBINYKJIblE MHOTOTPAHHMKH; IPAaBUIbHBIE MHOTOIPAaHHUKH; NpSIMble W HAKJIOHHBIE IPU3MBIL,
napajuleJenune/ibl).

OnepupoBaTh MOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUEHHH, UCTIONB3YSl METO/I CJIEIIOB.

Ctpouthb ceyeHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3
PUCYHKOB IPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXXJIEHHE TE€OMETPUUYECKHX BEIMYMH 10 00paslaM WM alropuTMam,
NPUMEHSST U3BECTHBIC aHAJUTHUYECKHE METOJbl NMPH PELIeHWH CTaHJIApTHBIX MaTeMaTHUYeCKUX 3a/ad Ha
BBIUMCJIEHUE PACCTOSHUN MEX]y IBYMS TOYKaMHU, OT TOUKH JI0 MPSAMOM, OT TOUKHU A0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3aaun Ha HaXOXXJEHHWE TE€OMETPUYECKMX BEIWYMH 10 00paslaM WM alropuTMam,
NPUMEHSST U3BECTHBIC aHAJTUTUYECKHE METOJbl NMPH PELIeHWH CTaHJIApTHBIX MaTeMaTHUYeCKUX 3a/ad Ha
BBIUMCJIEHHE YIJIOB MEX]y CKPEIIMBAIOIIMMUCA NPSIMBIMH, MEXAYy MPSIMOW M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bobuncnare 00bEMBI M MIIOMIAAM TOBEPXHOCTEM MHOTOIPAaHHUKOB (TMpU3Ma, MUPaMUAa) C
npuMeHeHHeM (OpMysT; BBIYHCIATH COOTHOLICHHMS MEXIy IUIOHIAJIMH TOBEpPXHOCTEH, o0BEMaMu
M0/I0OHBIX MHOTOTPaHHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IMJIOCKOCTh CUMMETPHUU; LIEHTP,
0Ch U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekatb, mNpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HHGPOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUecKUX GUrypax, NpeCcTaBlIEHHYIO Ha YepTexax U pUCYHKaX.

[TpumensTh reomerpudeckue (akThl Ui PEHICHUs CTEPEOMETPUUECKUX 3aj]lad, MpeArnoararinmx
HECKOJIbKO IIaroB pPeLIeHUs], €CIM YCIOBUS IPUMEHEHHUS 3aJIaHbl B SBHOU (opMe.

[TpuMeHsTh NpOCTENIINE NPOrPaMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
PELIEHUH CTEPEOMETPUYECKHUX 3a1a4.

[TpuBoANTE mpUMEpPH MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B IMPHUPOJE M KHU3HH, PACIO3HABATh
IPOSIBJIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TpuMeHATh TOTy4YEeHHBIC 3HAHUS HA MPAKTHKE: aHAJTU3UPOBATh PEalbHbIE CUTYyallUd U NPHUMEHSTh
U3y4CHHBIC TOHATHA B MpOIecCe IOUCKA PEIICHUS MaTeMaTHYecKH C(OpMYyIUpOBAaHHON NpPOOIEMBI,
MOJENIUPOBaTh pEalbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHM, MCCIEI0BATh IOCTPOECHHBIE MOJEIH C



UCIIOJIb30BaHNEM T€OMETPUUECKUX MOHSATHI U TeopeM, arrapara ajreOpbl; peiaTh MpakTUYeCKUe 3a1auu,
CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUUECKUX BEIHYHH.

11 KUIIACC

OnepupoBaTh MOHATUSAMH: LWIMHAPUYECKAs I[OBEPXHOCTb, O0Opa3zyloUIMe MJINHAPUYECKOU
MOBEPXHOCTH; IWJIMHAP, KOHHUYECKas IOBEPXHOCTb, 0Opa3yrolye KOHUYECKOH IOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnookKeHne Cephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: LIAPOBOM CETMEHT, OCHOBAaHME CErMEHTa, BBICOTA CErMEHTa; IIapOBOMH
CJIOM, OCHOBaHKE I1APOBOTO CJI0s1, BHICOTA LIAPOBOI0 CIIOS; IIAPOBOM CEKTOP.

Boluncnate 00bEMBI M IUIOIIAJM MOBEPXHOCTEH TEJI BpallEHUs, TE€OMETPUYECKHX Tel C
npuMeHeHueM popmyi.

OnepupoBaTh MOHATUSAMU: MHOTOI'PAaHHUK, BIMCAHHBIN B c(epy U OMUCAHHBIN 0K0JIO cepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILlCHHS.

BbluncnsaTe COOTHOLIEHUS MEXKY IJIOLIAIIMU [TOBEPXHOCTEN U 00BbEMaMHU 1TOJOOHBIX TEI.

N300paxats usyyaemble (UIypbl OT PYKH U ¢ IPUMEHEHUEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BHJ CBEPXY,
cOOKyY, CHU3Y; CTPOUTh CEUCHMS TEJl BPALICHHUS.

W3Bnekatb, WHTEPHPETHPOBATH U TNPEOOPa3OBBIBATE HHPOPMALKIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPEACTABICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOTHATE EHCTBUS CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpA HA YHCIIO,
00BSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1af0T.

IIpuMeHATh paBUIIO NapauIeIICIHAIIEA.

OnepupoBaTh NOHSTHUSAMHU: JEKApTOBBl KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOJAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXAY BEKTOPaMH, CKaJSIPHOE IIPOU3BEIEHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOpPA HA YHUCIIO, YTOJI MEXK/Y BEKTOPaMH, CKaJISIpHOE
IIPOU3BE/IEHUE, PACKJIAAbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensaTh reoMeTpudeckre (akThl A PELICHUs CTEPEOMETPUYECKHX 3ajad, Mperoararoliux
HECKOJIbKO IIaroB peuIeHus], €CIH YCIOBUS TPUMEHEHHUS 3aJIaHbl B IBHOM dopMe.

Pemats npocreiinirie reoMeTprUuecKre 3ajau Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pematp 3amaun Ha JOKa3aTENbCTBO MAaTEMATUYECKMX OTHOIIEHUN M HAXOXKIEHHE IN€OMETPHUYECKHX
BEJIMYMH 10 00paslaMm WM ajJropuTMaM, IMPUMEHsSS M3BECTHbIE METOJbl IPU PELICHUH CTaHJapTHBIX
MaTeMaTUYEeCKUX 3a/1a4.

[TpuMeHsTh mpocTeiie NporpaMMHbIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pELIEHUHN CTEPEOMETPUUECKHX 3ajau.

[TpuBoaMTE TpHUMEpBl MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B NPUPOJE M JKU3HM, PAcIO3HaBATh
IPOSIBIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TprMeHATh NOTy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh PEAlbHbIE CUTYyallUHd U NPUMEHATh
U3yYCHHBIC TOHATHA B MpoOIlecce IOMCKA PEIHICHUS MaTeMaTHYecKH CQOPMYIHPOBAHHOW MNpoOIeMBl,
MOJIEJIMPOBaTh pEAJbHbIE CUTYallUH Ha A3BIKE T'€OMETPUM, MCCIEA0BAaTh IIOCTPOEHHBIE MOJENH C
UCIIOJIb30BAHUEM T'€OMETPUUECKHUX MOHIATUN U TEOpeM, ammnapara aiareOpsl; pelaTh IPakKTUYeCKUe 3a/1a4H,
CBSI3aHHBIE C HAX0XKJIEHUEM IT'€OMETPHUECKUX BEITUUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Beenenue B ctepeoMeTpuio 10
5 [IpsimMbIEe ¥ UIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaieabHOCTh MPSIMBIX U TUIOCKOCTEH
3 [leprieHIUKYIIPHOCTD MIPSIMBIX H 12
IIJIOCKOCTEN
4 Vsl Mexay NpSMBIMU U IJIOCKOCTSIMU 10 1
5) MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS], PACCTOSIHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne o/ P Konrpoabnsie IIpakruueckue (wipp )

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoThI
pecypchl

Tena BpameHus 12

OOBEMEBI TET 5

BekTopsl 1 KOOpIUHATHI B TPOCTPAHCTBE 10

[ToBTOpenue, 06001ICHNE, 7 1

crucTemMaTu3auurs 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHHOYPOYHOE IINTAHUPOBAHHUE 110 'TEOMETPUH
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE IOHATHS CTEPEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTh, MpocTpaHcTBo. [IpaBuia
N300pakeHNs Ha pUCYHKAX: H300pakeHUs
HHOCKOCTCﬁ, napaijiCJIbHBIX MMPAMBIX
(OTpe3KoB), cepeMHBI OTpPe3Ka

ITonstus: MepeCCKaromuecs 1mI0OCKOCTH,
MNepeCCKaromuecsd 1nmpamad U IJI10CKOCTb

IlousTus: NepeceKarommecs 1mI10CKOCTHU,
MNepeCCKaromuecsd 1nmpamMad U 1JI10CKOCTb

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 Ky0e U mupamue,
ux pa3BépTku U Mozenu. CedeHus
MHOTOI'PAaHHUKOB

HauanbHble cBeieHus 0 Ky0e U mupamue,
uX pa3BeépTKu U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB.

[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U
CJIE/ICTBUS U3 HUX

[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU




CTCPCOMCTPHUUN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
B3anMHoe pacnonoxeHue npsMbIX B

11 MIPOCTPAHCTBE: MepeceKaronuecs,
napaielibHble U CKPEIMBAIOLIMECs IpsMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHble MPsMBbIE B
IPOCTPAHCTBE; MApaJIEIbHOCT TPEX
HPSMBIX
[TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B

13 npoctpasctse: [lapaniensHOCTh NPsMON U
IUIOCKOCTH

14 VruiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy nIpsSMbIMU B IPOCTPAHCTBE

16 Yron Mexy IpsSMbIMU B TIPOCTPAHCTBE

17 [TapannenbsHOCTh MIIOCKOCTEMN:
napansesbHble TIOCKOCTH

18 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH

19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA
IUIOCKOCTH: TETpa’ip, KyO, napasiesenumnes

20 IToctpoenne ceuennit

21 [Toctpoenue ceuenuit
KonTtponsHas padora no teme "[Ipsimbie u

22 IUIOCKOCTH B NpocTpaHcTBe. [lapaniensHocTh
IPSIMBIX U IIJIOCKOCTEN"

93 IlepneHauKyISIpPHOCTD MPSAMOM U TUIOCKOCTH:
NEepIEHINKYIISPHBIE MTPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble mapanienbHble U




NEPNCHAUKYJIAPHBIC K IJIIOCKOCTH

[Ipsambie mapasienbHbIEe U

25 NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

97 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o mpsiMOl NEPIEHANKYISIPHON
IUIOCKOCTH

29 Teopema o0 psIMOM IEPIIEHAUKYIISIPHON
IUIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHANKYIISIPHON
IIJIOCKOCTH
[TeprieHIUKYNIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSAMOM 10 IIJIOCKOCTH
IlepnieHqUKYNIAp U HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH [0 INIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT
IPSAMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHHUE

34 OT TOYKH JI0 INTIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 TIJIOCKOCTH

35 VYIuBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOMN
U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJI, TMHEHHBIN yroi

JIBYTPaHHOIO yria




38

[lepneHAUKyYIPHOCTD MUIOCKOCTEN: MPU3HAK
MEPIECHINKYIISIPHOCTH ABYX IIOCKOCTEN

39

40

[lepneHauKyISIPHOCTD MIJIOCKOCTEN: IPU3HAK
NEePHEHANKYJISIPHOCTH JABYX MIOCKOCTEH

[leprieHIUKYIAPHOCTD MJIOCKOCTEH: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEN

41
42

Teopema 0 TpEX nepHneHAUKYIApax

Teopema o Tpéx nmeprneHANKYIIpax

43

44

45

46

47

Teopema 0 TpEX nepHneHAUKYIApax

KonTponbhas pabota nmo remam
"IlepneHqUKYISIPHOCTD NMPAMBIX U
wiockocTe" u "Vl MeXAy OpSIMBIMU U
10cKocTAMU"

ITonsTue MHOI'OIrpaHHHKa, OCHOBHBIC
QJIEMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOT'PaHHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpusma: N-yrospHas npusMa; rpaHu U
OCHOBaHUs IPU3MBL; IIpsIMasi U HAKJIOHHAS
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IPU3MBI

[Tapannenenunes, NpsMOYTOJIbHBIN
napajuleeunes U ero CBOMcTBa

48

[Inpamuia: N-yronapHas nMpaMuia, TpaHy U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh NMUPAMU/IbI; IPABUIIBHAS U
yced€HHas MUpaMuaa

49

[IpaBuiIbHBIE MHOTOTPAHHUKHU: MTOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma U NpaBUIbHAS TUPaAMKJIA;
IpaBUJIbHAS TPEYTOJIbHASI TUpaMUIA U
NPaBUJIBHBIN TETpasdap; Kyo




HpeI[CTaBJIeHI/Ie O IpaBUJIbHBIX

50 MHOTOT'pPAaHHHUKAX: OKTadp, JOJACKadIp U 1
UKOCa3p.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSMOH, TIIOCKOCTH.
ol DNEeMEHTB CUMMETPUH B IUpaMuax, 1
napaieNienumne ax, MpaBmIbHBIX
MHOI'OI'paHHHKaX
59 Brruncrenue 31eMeHTOB MHOTOTPaHHHUKOB: 1
pé06pa, TuaroHanu, yribl
[Tnomaab 60KOBOM MOBEPXHOCTU U MOJIHON
53 HOBEPXHOCTHU MPSMON IPU3MBI, IUIOIIAb 1
OCHOBaHHH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 HOBEPXHOCTH MPABUIIbHONW MUPAMU/IBI, 1
TeopeMa o IUIOIAA1 OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 Konrtponbnas pabora no reme 1
"MHororpaHHuku"
56 [Tonsarue 06 0O6BEMeE 1
57 O0BEM TUpaMHUIBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUIBI 1
60 O0BEM mupamMu B! 1
61 O06BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npu3MbI 1
64 KonTponbhas padota no reme "OObEMBI 1
MHOTOTPaHHHUKOB"
65 [ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3AIINS 1




3HaHuil. [loctpoenue ceuenuii B
MHOTOI'PAHHUKE

[ToBTOpEHHE, 0000IIEHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY
66 JIBYMsI TOYKaAMH, OT TOYKH JI0 TIPSIMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU

67 Hrorosast koHTpoIbHAs paboTa

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
3HaHUH. BenciieHue yrioB: MexIy

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEKIY
IPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB,

YIJI0OB MEKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/Ib TIOBEPXHOCTHU Chepbl

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3aumMnoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaas chepsl

N3o0paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOM
MMOBEPXHOCTHU

[Hunuuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yroIas U OCh; MJIONIAIb
OOKOBOM U MMOJIHOW MOBEPXHOCTH

N300paxenune nUIMHAPA HA MIIOCKOCTH.
Pazpéprka nnnmnnapa. CeueHus LMIMHIPA
(MJI0CKOCTHI0, MapasIeIbHON WIIH
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOH IMMOBEPXHOCTHU, OCh U BCpPUINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHuE U BepIINHA,
o0pa3yromias 1 0Ck; IIIOLAAb OOKOBOW 1
ITOJTHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yloIine U BHICOTA;
OCHOBaHHUS U OOKOBas MOBEPXHOCTh




N300paxkeHne KOHyca Ha INIOCKOCTU.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MII0CKOCTBI0, apasIeIbHON OCHOBaHMIO, U
IUIOCKOCTBIO, POXOJAIIEH uepe3 BEpIINHY)

11 KomOunanws ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAaHHBIN OKOJIO cepsl;

12 cdepa, BucaHHas B MHOTOTPaHHUK WJIU B
TEJIO BpAILICHHS

13 ITonsarue 06 06béme. OCHOBHBIE CBOHCTBA
00BEMOB TeN

14 O0BéM UIHHIIPA, KOHYCA

15 O6béM 11apa ¥ miomaab cepsl
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEeHNSs MeX 1y ITOIAISIMU
MIOBEPXHOCTEH, 00bEMaMU IOJOOHBIX TeJ

17 KonTponbnas padora no remam "Tena
BpaieHus" u "O0beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre 1 BEIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0
Pasnosxenne BekTopa 1o TpéM

21 HEKOMITJIaHapHBIM BekTopaM. [IpaBuiio
napaiesnenumnena
Pemenne 3ama4, CBSI3aHHBIX C

22 MIPUMEHEHUEM MTPaBIII JeHCTBUIA C
BEKTOpaMH
[IpsmMoyronbHas cucTeMa KOOpJHHAT B

23 npoctpanctBe. KoopanHaThl BeKTOpa.
[Ipocreiimme 3agauu B KOOpAUHATAX

24 VYron mexnay Bekropamu. CkaspHoe




MMPOU3BCACHUC BCKTOPOB

25

26

Beruncinenue yriioB Mexy NpsIMbBIMH 1
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOX ITPU
pEILIECHNN T€OMETPUYECKUX 3a/1a4

27

28

29

30

Konrtponbnas padota no teme "BekTopsl u
KOOpJMHATBI B IPOCTpaHCTBE"

IToBTOpEeHME, 0000IIEHNE U
cucremMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHAMETPHUH

IToBTOpEeHME, 0000IIEHNE U
cucremarusanus 3HaHuii. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

IToBTOpEeHME, 0000IIEHNE U

cUcTeMAaTH3anus 3HAaHUN. 3a1auun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31

[ToBTOpeHue, 0600IIEHNE U
cUCTEMAaTHU3ays 3HAHUNA. 3a1aun
TUTAHUMETPUHU M METOJIBI UX PEIICHUS

32

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMETpUH

33

34

WroroBas koHTpoJsibHAs paboTa

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpust, 10 — 11: yueOHHK 1t 0011€00pa30BaTENBHBIX OPTaHU3aIMii: 0a30BbIi U
npodunbHbIA ypoBHH. ABTOpHL: JI.C.ATanacsH, B.®.byty3oB, C.b.Kagomiies u np. Mocksa,
ITpocenienue 2023r.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

[Toypounsie pa3zpabotku no reometpud, 10-11 xaccel. CocraButens B.A.fIpoBenko -
Mocksa: BAKO, 2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- OTKpBITHIN OaHK 33aJaHui 110 MaTeMaTuke WWW.fipi.ru
- ®enepanbHBIA HEHTP TECTUPOBAaHUS WWW.rustest.ru
- Pemry EI'D https://ege.sdamgia.ru/



http://www.rustest.ru/




