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MOSACHUTEJBbHASA 3AIIUCKA

OBIHIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Pabouas mporpamma ydeOHoro mnpeamera «l'eomeTpusi» 0a3z0BOro ypoBHS AJis
obyuarommmxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaibHOrO
roCyJapCTBEHHOTO O00pa30BaTEILHOTO CTaHIApTa CPEAHEro 00Iero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMM, MPEABIBIIEMBIX K MATEMATHYECKOMY
00pa3oBaHUIO, W TPATUIUA POCCUUCKOTO oOpa3oBaHusa. Peanuzaiids MNporpammsl
o0OecreynBaeT OBIaJCHUE KIIOUYEBBIMU KOMIIETEHIIUSIMU, COCTABIISIOIIUMH OCHOBY JJIsI
CaMOpPAa3BUTHS U HEMPEPBIBHOTO OOpa30BaHUsA, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO M TIO3HABATEILHOTO PA3BUTHS IUYHOCTH O0YUAIOIIUXCSI.

HEJIU N3YUYEHUSA YYEBHOI'O ITPEAMETA

Baxxnocth yudeOHOro mpenMera TEOMETPUM Ha YPOBHE CpPETHEro OOIIero
oOpazoBaHmsi OOYCIIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX U
OPEIMETHBIX PE3yJIbTaTOB OO0YyuY€HHsS TEeOMETPUM B HANPABIECHUU JUYHOCTHOIO
pa3BuTHs  oOyvaromuxcsi, (popMupoBaHusi (YHKIMOHAJIBLHOM  MaTeMaTHYECKOM
IPaMOTHOCTH, M3yY€HHUs JIPYTUX Y4YEOHBIX AMCHMIUIMH. Pa3BuThe y oOyuarommxcs
MPABWIbHBIX TMPEJCTABICHUN O CYH[HOCTH W MPOUCXOXKICHUH T€OMETPUUYECKUX
aOCTpakIii, COOTHOIICHUH pPEAIbHOTO M WACAIBHOTO, XapaKTepe OTPaKEHUs
MaTEMaTUYECKON HAyKOM SIBJIEHUN U MPOLECCOB PEAIIBHOIO MUPA, MECTE TEOMETPUU B
CUCTEME HAyK M POJIA MATEMAaTUYECKOTO MOJIECIMPOBAHHS B HAYYHOM INO3HAHUHU WU B
MPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS YyUalTUXcCs, a
TaK)K€ Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JIJISl Q1A Tallik B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBIsIeTCS OMHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00IIEro
oOpa3oBaHMs, TaKk Kak oOOECleYyuBaeT BO3MOXHOCTh W3yUYEHUS KaK JIUCIMIUIMH
€CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornyeckoe wMplnuieHHE, GOPMHUPYEMOE TPU H3YYCHHH OOYyJaroIUMUCS
MOHATUMHBIX OCHOB I'€OMETPUU U MOCTPOCHUH IEMOYKU JIOTHUYECKUX YTBEPKIECHUU B
XOJI€ PEILICHHS TEOMETPUUECKUX 3a/1a4, YMEHHE BBIABUTATh U OMPOBEPraTh TMIOTE3bI
HEIMOCPEACTBEHHO HCIIOJB3YIOTCA MPU PELICHUU 3a]1a4 €CTECTBEHHO-HAYYHOIO LIMKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHne OpuEHTHPOBATHCS B IMIPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
00JacTsX AesATeIbHOCTH YesioBeka. OpueHTaIus YeJI0OBEKa BO BPEMEHHU U TPOCTPAHCTBE



— HE00XOAMMOE YCJIOBHE €r0 COLMAIIBHOTO OBITHS, (POpMa OTPAKEHUS OKPYKAIOLIETO
MHUpa, YCIOBHE  YyCHENIHOTO  IO3HAaHUS M  aKTUBHOTO  IpeoOpazoBaHUs
aeiicrButensHocTd. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAUHSAET
pa3Hble BHUJbI Y4YE€OHOM M TPYAOBOM JAESATENBHOCTHU, SBIAETCS OJHUM U3
MpO(ECCUOHAIBHO BaXXKHBIX KauyecTB, MO3TOMY aKTyalibHa 3a7adya (GOpPMHUPOBAHUS Y
0o0Oy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK pPa3HOBUIAHOCTH OOpa3HOro
MBIIIJICHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B TOATOTOBKE K MPAKTHUYECKON
JESITeIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

Llens ocBoeHusi mporpaMMmbl ydeOHoro mnpeamera «l'eomerpusi» Ha 0a3oBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBarebHOE M OOIIEKYJbTYPHOE pPa3BUTHE
oOydaromuxcsi yepe3 oOecredeHne BO3MOKHOCTH MPHOOPETEHUs M UCHOJIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUYECKHX 3HAHWUW U NEeUCTBUH, CIEUM(PHUUHBIX T'€OMETPUH,
BO3MOKHOCTH YCHEIIHOTO MPOJOJKEHUs OOpa3oBaHMsS MO CIHEUUATbHOCTSIM, HE
CBSI3aHHBIM C NMPUKIIAHBIM HUCTOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 10 TrTeoMeTpuud Ha ©0a30BOM YpOBHE TNpelHa3HAyYeHa s
00y4aromuxcsl CpeHe MIKOJIbI, HE MCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Takum oOpazom, oOyuaromuecs Ha 6a30BOM
YPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUSI, CBA3aHHBIE CO CrIEHU(DUKOI
r€OMETPUU U HEOOXOJUMBIE JJIsl )KM3HU B COBPEMEHHOM obuiectBe. Kpome sToro, onu
UMEIOT BO3MOXKHOCTb M3YYUTh TE€OMETpPHUIO Oojiee IIyOOKO, €clii B JAajbHeiIeM
BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUYECKUX 3HAHHUSIX B MNPOPEeCcCHOHATHHON
JeSITeIbHOCTH.

JlocTkeHue 1€ OCBOEHMSI IPOrpaMMbl  OOECIIEYMBAETCS  pPEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHBIMU 3ajjayaMH  OCBOEHHUS IpeIMeTa
«I"eometpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (dopMHUpOBaHUE MTPEICTABICHHS O TEOMETPUH KaK YaCTHU MUPOBOU KYJIbTYPHI U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHME MPEACTABICHUS O MHOTOTPAaHHUKAX M TeJlax BpallleHHs KaK O
BXXHEHUIINX MAaTEMAaTUYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U U3Yy4YaTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA;

e (dopMUpOBaHHE YMEHHS PACIIO3HABATh HA YepTexkax, MOJEISIX U B peajbHOM
MHpPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJaMHU pEIICHUs 3a7ad Ha MOCTPOEHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (QUTYP;

e (GopMUpPOBaHHE YMEHHUS  OINEPUPOBATH  OCHOBHBIMHU  TOHSATHSIMH O
MHOTOTPaHHHUKAX U TEJIax BPALEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE AJTOPUTMAMHU PEIIEHUS OCHOBHBIX THUIOB 3a7a4; (GOpMUpOBaHUE
YMEHUS MPOBOJAUTH HECIOXKHBIE JOKa3aTeIbHbIE PACCYKIEHUS B X0/1€ pEIICHUS
CTEePEOMETPUUECKHUX 33]1a4 U 33]1a4 C MPAKTUUYECKUM COJICPKAHUEM;



e Ppa3BUTHE HHTEUIEKTyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOyuarolmmxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHUH, KPUTHUYHOCTU
MBIIICHHS;

e (opMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPUU:
YMEHHME DPACIIO3HABATh MPOSIBICHUS] T€OMETPUUECKUX IMOHATHHI, OOBEKTOB U
3aKOHOMEPHOCTEM B pEATbHBIX JKU3HEHHBIX CHUTYyalUsIX M TMPU H3YYCHUU
APYTUX Y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha fA3BIKE T'€OMETPUM M CO3JaBaTh TI'C€OMETPHUUECKHE
MOJIETIM, NPUMEHATh OCBOEHHBIM TI'€OMETPUUYECKHUW ammapar uisd pelieHus
IPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHPOBaTH U  OLICHUBATH
MOJTy4YEHHBIE PE3YyJIbTATHI.

OTnUYUTEeNbHONM OCOOCHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOYEHHE B KYypC
CTEpPEOMETPUHU B Hayalle €ro M3y4EeHMs 3a]1ad, PEIIacMbIX Ha YPOBHE MHTYUTHBHOIO
IO3HAHMsI, W OIpeneia€HHbIM O00pa3oM oOpraHu3oBaHHas paboTa HaJ HHUMH, 4TO
CIIOCOOCTBYIOT  Pa3BUTHIO  JIOTUYECKOTO U IIPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIMPYET MPOTEKaHWE HHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAajbHEHIIEMY
U3YUYEHUIO MIPEAMETA.

[Ipenmnourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METO/ly 00Y4EHHUsI, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIT B CBOEl OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM JIEITENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUU Yy
yYallluXxcs B Kypce CTEPEOMETPUHU MPOBOJUTCS 33 CUET PELICHUS 3a/a4 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa3oB M 3a3Jady Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMHU
oOpazamu. Coznanue oOpa3a MPOBOJUTCS C ONOPON HA HATJISIAHOCTh, @ OIIEPUPOBAHUE
o0pa3oM — B YCIIOBHUSIX OTBJEYEHHUS OT HAIJISAHOCTH, MBICICHHOIO M3MEHEHMS €ro
HCXOJTHOTO COJIepKaHUSI.

OcHoBHBIE copepxaTenbHble JTUHUKM npenMera «I'eometpum» B 10-11 kiaccax:
«MHororpanHukn», «lIIpsiMble M IUIOCKOCTH B MpOCTpaHCTBe», «Tena BpalleHUs,
«BekTopbl M KOOpIMHATBl B MPOCTpaHCTBE». POPMHUPOBAHUE JIOTMUECKUX YMEHUH
pacnpeensercs He TOJIbKO 110 COAEPKATENbHbIM JIMHUAM, HO U 110 ToAaM 00y4eHMsI Ha
YPOBHE CpeiHero 0011ero 0opa3oBaHusl.

Copepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOEHHMsI pabouell mporpamMmsl, paclpeAcNéHHbIM IO Trojgam  oOydeHus,
CTPYKTYpPUPOBAHO TAKUM 00pa30M, 4TOObI OBJIaJICHUE TEOMETPUUECKUMU IOHATUAMHU U
HABbIKAMHU OCYUIECTBIISJIOCH MOCJEIOBAaTEIbHO U MOCTYyHaTeNbHO, C COOJIOJCHUEM
MPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIHCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEACTaBICHUN O0y4aroUInxcs, paciupss U yriyomnss e€, oopasys
MIPOYHBIC MHOYKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O ITIPEJIMETA B YYEBHOM IIJIAHE



B yuebHOM miaHe Ha U3y4YeHHE TeoOMeTpUU Ha 6a30BOM YPOBHE OTBOJAUTCS 2 yaca
B Henemo B 10 kiacce u 1 yac B Henemo B 11 kimacce, Bcero 3a ABa roja ooyuyenus - 102
y4eOHBIX Yaca.



COIEPKXAHHUE YYEBHOTI'O IIPE/IMETA
10 KJTACC

IIpsimble ¥ I1I0CKOCTH B pocTpaHcTBe. [lapajiebHOCTH PAMBIX.

OcHOBHBIE IOHATHUSA cTepeomMeTpur. Touka, npsMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJICJICTBHS U3 HUX.

B3anmHoe pacronokeHue IpsMBIX B IIPOCTPAHCTBE: IMEPECEKaroIuecs,
IapajuleNIbHbIE U CKPEIMBAIOIIMECS NpsAMbIe. [[apamienbHOCT IPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NApAJUICJIbHBIC IPSAMBIE B IIPOCTPAHCTBE; MApAJIICIBHOCTh TPEX
IOPSMBIX; NApPAJLIEIbHOCTh MPSAMOM M IIOCKOCTH. YIUIBI C COHAIPaBICHHBIMU
CTOPOHAMM; YI'OJI MEXAY HPSIMBIMU B IIPOCTpAaHCTBE. [lapainenpbHOCTh MIOCKOCTEM:
IapajulesIbHble IUUIOCKOCTH; CBOMCTBA IIApajuIeNIbHBIX IUIOCKOcTeM. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTypbl Ha IIJIOCKOCTU: TETpas’Ap, KyO, mNapajuiefnenunen;
MMOCTPOEHUE CEUCHUN.

IepneHAUKYISAIPHOCTb NPAMbBIX M IJIOCKOCTEH.

[leprieHIUKYISPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIUIENbHBIE U NEPIEHIUKYJIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH MIPSAMOM U INIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHIUKYJIIPHOU
IJIOCKOCTH.

Yrisl MeKAy NPAMBIMHI U IIOCKOCTAMH

VYTIbl B IPOCTPAHCTBE: YIOJl MEXKAY MPSIMOU U INIOCKOCTBIO; ABYTPAHHBIA YroJl,
JIMHEWHBIA YroJl ABYTPAHHOrO yria. llepneHauKkyisp u HaKJIOHHBIE: PACCTOSIHUE OT
TOUYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOW [0 IUIOCKOCTH, IPOEKLUs (pUrypsl Ha
IUIOCKOCTH. [IepIeHIMKYIIIPHOCTD TUIOCKOCTEN: NPU3HAK NEPIEHAUKYISIPHOCTH JBYX
IJIOCKOCTEN. Teopema o TpEX NePHEHIUKYISPax.

MHororpaHHuKHu

[IoHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIITYKJIbIE U
HEBBIIYKJIbIE MHOTOIPDAaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
Opu3Ma; I'PaHU U OCHOBAaHMs NPU3MBL; MpsiMas U HAKJIOHHAs IpPU3MblL, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Ipu3Mbl. [lapannenenumnen, NpsMOyTroJbHBINA MTAPAIIICIETTUIIE]
U ero cBoucrsa. [lupamuna: n-yronpHas nupaMuia, 'paHd U OCHOBAHUE MUPAMUBI,
OOKOBasi M MOJIHASL MOBEPXHOCTh MUPAMUbL, MPABUIIbHAS U yCE€UEHHAs NUpamMuja.
OJIeMEHThl TNpU3Mbl W nHpaMuzbl. [IpaBuiIbHBIE MHOTOTPAHHUKH: TOHSITHE
IIPaBUJIBHOTO MHOTIOTPaHHUKA; IIpaBUJIbHAs NpU3Ma M IIpaBUJIbHAs IUPaMUAA,
IpaBUJIbHAS TPEYTOJIbHAS MUPaMUIa U IPaBWIbHBIN TeTpasap; Kyo. [lpencrasnenue o
IIPaBUJIBHBIX MHOTOIPAHHMKAX: OKTa’dAp, AoJeKa’ip U ukocasap. CeueHust npu3Msel U
MAPAMHUJIBL.



CumMeTpuss B TPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B NUpaMHUAaXx, MapajieJenuneaax, npaBUiIbHbBIX
MHOTOI'paHHHKAX.

Bolunciienre 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOM NPU3MBI, IUIOIIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMoii mpu3Mel. [1nomans 0oxoBoi
NOBEPXHOCTU H MOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpPEMa O IUIOLIAJH
YCE€UYEHHOM ITUPAMHU/IBI.

O0beMbI MHOTOTPAHHHUKOB.

[Tonsarue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBI.

[Tomo6upie Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXIy IUIOIIASIMA
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KJTACC

Tesa Bpalenus

[Munuuapuyeckass TOBEPXHOCTh, 00pa3yIoliue MUIMHIPUIECKON MOBEPXHOCTH,
OCh IMWJIMHIPUYECKOU MOBEPXHOCTU. [lunmmHap: ocHOBaHMs U OOKOBasi TOBEPXHOCT,
oOpa3ytomas 1 0Ch; TUIONAaAh O0KOBOW U TIOJIHON TTOBEPXHOCTH.

Konnueckass moBepXHOCTb, 0Opa3ylollue KOHMYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHMYECKOW nmoBepXxHOCTH. KoHyc: OcHOBaHME W BeplliMHa, 00pa3yromas u
OCh; TUIOIIA/Ib OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa m map: meHtp, pagumyc, AWAMETP; IUIOMAAL TMOBEPXHOCTU CHEpHI.
B3aumHoe pacnosiokenue cepbl M IUIOCKOCTH; KacaTeldbHas IJIOCKOCTh K cdepe;
I011a1b Chephl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KoMOuHanuy ten BpalleHus 1 MHOTOIPAaHHUKOB. MHOTOIpaHHHK, OMMCAHHBIN
okoJ10 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

O0bembl TET

[Tonsarue 06 06bémMe. OCHOBHBIE CBOMCTBA 00BEMOB Ted. Teopema 00 00BEME
PSIMOYTOJILHOTO TIapaJijiesienunena u cneAcTBus u3 He€. O0pEM MIMHIpa, KOHYyCa.
O0bEM 1mapa u mwiomaab cQepsl.

[Tono6ueie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIy IUIOIMIAIIMU
MOBEpPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

Ceuenus nuivHapa (MapayuiebHO U MEPHEHANKYISIPHO OCH), CEUYEHHUS KOHYCa
(mapasnieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIUNHY ), CEUCHHUS 1Iapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHcTBe. CllOKEHUE U BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BeKTOopa Ha yucio. PaziokeHue BeKTOpa Mo TPEM HEKOMILIaAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemienue 3aga4, CBSI3aHHBIX C TPUMEHEHUEM



IIpaBWJI ACUCTBUM ¢ BeKTOpaMH. [IpssMoyronpHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatse! Bextopa. [Ipocrelimue 3anaun B KoopAUHATaX. YT0J MEXIY BEKTOPaMHU.
CkajsipHOE TPOM3BEIECHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY MPSIMBIMUA U
IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IPH PEUICHUM TIeOMETPUYECKHUX
3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHHUS MpOrpaMMbl  y4eOHOro  MpeaMeTa
«Marematukay XapakTepu3yroTCs:

I'paxxpanckoe BocnuTaHue:

c(OpPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUU 00YyYarOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIICKOTO 00IIECTBA, MPEACTABICHHUEM O MATEMaTHUYECKUX
OCHOBaxX (YHKUMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SIBICHHWH, MpoLEIyp
IPa)KAaHCKOTO 001IecTBa (BBIOOPHI, OMPOCH! U Tp.), YMEHHEM B3aUMOJICHCTBOBATH C
COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKUMAMU U HA3HAUCHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUMUCKONW TPakIaHCKOW MACHTHUYHOCTH, YBaXKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCHMCKAX MAaT€MAaTUKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIBI, K
UCIIONb30BAHUIO OSTHUX JOCTWKEHUH B JApPYyrUX HayKax, TEXHOJOrusx, cdepax
HKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JYyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; ChOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHWSA, ITUYECKOTO IOBEACHHMS, CBS3aHHOIO C IPaKTUYECKUM
NPUMEHEHUEM JTOCTHXKEHUIM HAYKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHWEM K MHPY, BKJIIOYas 3CTETHUKY MAaTeMaTHYE€CKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, PELIEHUH, pacCy>KICHHIT; BOCIIPUUMUYHNBOCTHIO K
MaTEMaTUYECKUM ACIIEKTaM PAa3JIMYHbIX BUJ0B HCKYCCTBA.

Dusuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHITh MATEMATHUECKUE 3HAHUS B UHTEpECcax
3I0POBOTO M 0€30IMacHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO (3I0POBOE MHTAaHUE, COANAHCHUPOBAHHBIA PEXHUM 3aHATHI M OTIbIXa,
peryysipHas (¢u3MYecKas AaKTUBHOCTH); (U3UYECKOTO0 COBEPIICHCTBOBAHMS, TPHU
3aHATHUSAX CIIOPTUBHO-0310POBUTENBHON JEATENBHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAaHHEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
pa3nuuHbIM chepam IpodhecCuOHATBLHON AeITENTbHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ NPUWIOKEHUsIMU, YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOp Oynyuieil npodeccun u
peaIn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO U caMO0Opa30BaHUIO HAa MPOTSKEHUH BCEH JKU3HU;



FOTOBHOCTBIO K AaKTUBHOMY Y4YacTHIO B pEIIEHUHM MPAKTUYECKHX  3a]ay
MaTeMaTHYECKOW HAIPABICHHOCTH.

IKOJOrHYeCKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTBIO  JKOJOTHYECKON KyJIbTYphl, TOHUMAHUEM BIIMSHUSA
COLIMAJIBHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE IMPUPOJHON M COLMAIBHOU
Cpelbl, OCO3HAHUEM TI00ATLHOTO XapaKkTepa HKOJIOTMYECKUX MpoOIeM; OpueHTaIuen
HAa TMPUMEHEHHWE MaTEeMaTHUYeCKUX 3HaHUM JJid peleHus 3aJad B o0nacTu
OKpY>Kalollleld Cpelbl, IUIAaHUPOBAaHUA TMOCTYIIKOB W OLEHKM HX BO3MOXHBIX
NOCJIECTBUAN JUIsl OKPY KatOLIEN CpeIbl.

LleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTeMaTHYeCKOM
HAyKU Kak c(epbl YeIOBEUYECKON NeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL pa3BUTHS LMBWIM3ALMKU; OBJIAJACHUEM S3bIKOM MAaT€MAaTUKH U MaTEMaTHYECKOM
KYJbTYpPOIl KaK CpPEeJICTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO
Y UCCIIEIOBATENbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaTbl OCBOEHHUS IMPOTrpaMMbl y4yeOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU ~ OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUSHLIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1) Vuusepcanvuvie noznasamenvusie oeiicmausi, obecneuusarom Gopmuposanue
0a308bIX KOZHUMUBHBIX NPOYecco8 odyuarwuxcsi (oceoenue mMemooo8 NO3HAHUS
OKpYIHCAIOWeco Mupa, NpUMEHeHue JN02UYeCKUXx, UCCie008amenbCKux Onepayull,
YyMeHull pabomams ¢ uH@opmayueti).

Bba3oBble JJornueckue a1eiicTBUA:

e BBUIBIIAATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTUYECKHX
00OBEKTOB, TIOHSTHI, OTHOIICHUN MEXKIy NOHITHAMHU; (OPMYIHPOBATH
OTIpe/IeJICHUs]  TIOHSATWW;  YCTAHABIIMBAaTh  CYIICCTBCHHBIA  MPU3HAK
KJaccupuKalu, OCHOBaHUS i1 OOOOIICHHUS W CpPaBHEHMS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3;

e BOCIpUHUMATH, (OPMYIUPOBATH U  MPEeOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE M O0OIIueE;
YCJIOBHBIC;

e BBISIBIIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3HU U MPOTUBOPEUUS
B (aKkTax, IaHHbIX, HAOIIOJCHUSIX U YTBEPXKACHUIX; MpeasiaraTh KpUTepUn
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;



e JeNaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOSITENIEHO I0Ka3aTeIhCTBA MATEMATUIECKUX YTBEPIKICHHH
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTyMEHTAIMIO, TMPUBOIUTH
IpuUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BEIBOJIBL;

e BBIOMpaTh CMOCOO pemieHus Yy4eOHOM 3anaud (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BHIOMpAaTh HauOolee TMOAXOMANMN C y4ETOM
CaMOCTOSITEIIEHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble ucciieroBarebCKue JeHCTBUSA:

e HCIIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKIMI HMHCTPYMEHT TIO3HAHWS,
dbopMyIMpoBaTh BOMPOCH], (PHUKCHUPYIONIHE MPOTHBOpEUre, MpodiieMy,
yCTaHaBIMBaTh  WCKOMOE€ W  JaHHOe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOJIUTH CAMOCTOSATEIHHO CIUIAHWPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBICHHUS,
IpoIeCcCca, BBISABICHUIO 3aBHCHUMOCTEH MEXKIy OOBEKTaMHu, SBICHHIMH,
polLEeccamy;

e CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHHS W BHIBOJABI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCICNOBaHMs, OIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e TIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIpOIlecCa, a TaKKe BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBUIBIITH ACPUIMTH WHOOPMAIINU, TAHHBIX, HEOOXOTUMBIX UIsI OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

e BBIOMpaTh HHPOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH NH(POPMAITIHIO PA3IUYHBIX BUJIOB U
dbop™m mpeACcTaBICHUS;

e CTPYKTYypUpOBaTh WHGPOpPMAIMIO, TPEACTABIATh €€ B pa3iIMYHbIX (opMmax,
WLTIOCTPUPOBATH TPapUIECKH;

e OIICHUBATH HaIE&KHOCTD uHbOopMaIun 1o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvle = KOMMYHUKAMUGHblE  Oelicmeus,  00ecnedusaom

CchOpMUPOBAHHOCIL COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.

OO0uenue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSMHU U
1eIsIMU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX ¥ TUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh TIOJIYyYEHHBIN PE3yJIbTaT;



B X0/ie¢ OOCYXKICHMsI 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npoOeMbl, pelIaeMon 3a/layu, BBICKA3bIBATh WJICH, HAICJICHHbIE HA MOMCK
pELIEHHUs; CONOCTABIISATh CBOU CYXKAEHUSA C CYKICHUSIMHU IPYTUX YYACTHUKOB
nuanora, OOHApyXWBaTh Pa3IMUMe M CXOJICTBO TO3UIMNA; B KOPPEKTHOU
dbopme hopMynHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEACTABIIATh PE3YJbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIETIOBAHNUA,
IIPOEKTA; CAaMOCTOSITEIBHO BHIOMPATh (POPMAT BBICTYIUICHUS C YUETOM 3a1a4
IPE3eHTAllMK U OCOOEHHOCTEH ayTUTOPHUHU.

CoTpynHuvecTBO:

NOHMMATh M UCMHOJB30BaTh MPEUMYILIECTBA KOMAaHAHON M MHAWBUYaATbHOM
paboThl TpHU pelieHHH YYeOHBIX 3a]ad, MNPUHUMATh IIelIb COBMECTHOMN
JESTEIIbHOCTH,  IUIAHUPOBAaTh  OpPTaHM3AIlMI0  COBMECTHOW  paboTHI,
pacmpenensaTb BHIBI padOT, JJAOrOBapUBaThCH, OOCYXAAaTh TMpoIecC |
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B T'PYMIOBEIX (hopmax paboTel (0OCyxkaeHus, 0OOMEH MHECHHM,
«MO3TOBBIE IITYPMBl» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTBl U
KOOPAMHHUPOBATH CBOW JCUCTBUS C APYTUMHU YJICHAMH KOMAaHIbI, OIICHUBATh
KayecTBO CBOEr0 BKJIaga B  OOWMH MPOAYKT 1O  KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vhusepcanvhvle pezynamuenwie oelicmsus, obecneyusarom opmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIEHUs 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHUs C
y4E€TOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YUETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIaJICTh ~ HABBIKAMHU  TIO3HABaTENbHOW  peduiekcuM KaKk  OCO3HAHMS
COBEpIIIAEMBbIX JACHCTBUUA U MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB,;
BJIAJCTh CIIOCO0AMHU CaMOITPOBEPKH, CAMOKOHTPOJIS MIpoIiecca M pe3yibrara
pELICHUSI MATEMATUYECKOU 33/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IPU PELICHUU 3a7ayH,
BHOCHUTh KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIA U YCIOBUSAM, OOBSICHATH TPUINHBI
JOCTUXKEHUSI WM HENOCTIKEHUS PE3yJIbTAaTOB JEATEIIbHOCTH, HaXOJIUTh
OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUM U CJENCTBUS W3 HHUX MpPH PELICHUU
reOMEeTPUUECKUX 3a/1a4.

OmneprpoBaTh NOHATUAMU: NAPATUIETLHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEN.

KnaccupumupoBath B3auMHOE pAacIloJIOKEHHE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh NOHITUSAMU: JBYTPAHHBIN YIroJj, TPaHU JIBYIPaHHOTO yria, pedpo
JBYTPAHHOTO YIJIa; JIMHEHHBIN YToJl IBYTPAHHOTO yTJia; TpadyCcHas Mepa IByTpaHHOTO
yria.

OnepupoBaTh MNOHATUSMH: MHOTOTPAaHHUK, BBIIYKJIBIA ¥  HEBBITYKJIbIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

KnaccugumupoBaTh MHOTOrpaHHUKH, BBIOMpasi OCHOBaHUSA ISl Kiaccupukanum
(BBIIYKJIbIE M HEBBIITYKJIbIE MHOTOTPAHHUKH; IPaBUJIbHbIE MHOTOTPAHHUKU; TIPSIMbIE U
HAKJIOHHBIE IPU3MBI, TapaJlJICIICIUIIE bl ).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOSHUS CEUEHUH, UCTIOIIB3YsI METO/ CIIE/I0B.

CTpouTh ce4eHUsI MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BHIHOCHBIE)
IUIOCKUE YEPTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEpXy, COOKY,
CHU3Y.

Pematp 3amaun Ha HaxXOXXJEHUE T€OMETPUYECKHX BEIMYUH MO 00pas3lam WM
alropuTMaM, MpPHUMEHSS M3BECTHbIE AHAIWTHYECKHE METOAbl TMpH PELICHUU
CTaHJAPTHBIX MAaTEeMaTHYECKHUX 3a]a4 Ha BBIYUCIIEHHUE DPACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOI, OT TOUKH JI0 TUIOCKOCTH, MEXKIY CKPEUIUBAIOLIIIMHUCS
OPSIMBIMHU.

Pemate 3aaun Ha HAaXOXJIEHUE €OMETPUUYECKHUX BEJIHYMH MO 0oOpasuam Wiu
alropuT™MaM, MpPHUMEHSS M3BECTHbIE AHAINTHYECKHE METOAbl MpPHU pPELICHUN
CTaHJApTHBIX ~ MaTEeMAaTHYECKHX  3a/Jady Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIHUBAIOIIUMUCS TPSIMBIMHU, MKy MPSIMON U TIIOCKOCTHIO, MEXKIY TIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB.

Bbruncnsate 00bE€MBI M TUIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMpia) ¢ npuMeHeHreM (OopMyJl; BBIYUCISATh COOTHOUICHUS MEXKIY IUIOIAAsIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh NOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpPHI.

W3Bnekatrp, mnpeoOpa3oBbIBaTh M HUHTEPHPETUPOBATH HH(MOpMaLMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MPEACTABICHHYI0 Ha YepTexax H
pPUCYHKAX.

[TpumensTh reoMeTpuueckre (akThl sl PELICHUS] CTEPEOMETPUUECKHX 3aj1ad,
IIPEATIOJIATA0IIMX HECKOJIBKO IIaroB PEIICHMUs, €CJIA YCIOBHUS IPUMEHEHNUS 3a1aHbI B
SBHOU opme.

[IpuMensaTs  mpocTeWlMe  MPOTPpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HH,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIM3UPOBATH pEalbHBIC
CUTyallUW M IPUMEHATh H3YyYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu cHOpMYITMPOBAHHON MPOOIIEMbI, MOACIMPOBATH PEAIbHBIC CUTYAIIUU
Ha SA3BIKE T'EOMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C HCIIOIb30BAHUEM
rEOMETPUUECKUX IOHATHUM M TEOopeM, amnmapara aiareOpbl; peliarb NPaKTUYECKUE
3a/1a4M, CBSA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJTACC

OmnepupoBaTh MOHATHSAMH: IIWIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yromme
IIMHAPUYECKON TOBEPXHOCTH; LMWIMHIP; KOHUYECKasi TIOBEPXHOCTh, 00pa3yIolIye
KOHMYECKOW MOBEPXHOCTHU, KOHYC; chepruecKkasi IOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (HUIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILlEHUSI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MIO0CKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTa, BBICOTA
CerMeHTa; IIAapOBOW CJOW, OCHOBaHME LIAPOBOrO CJOs, BHICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIU TIOBEPXHOCTEH TEI BPALLIEHUS, TEOMETPHUECKUX
TEJI C MPUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATUAMU: MHOTOTPAaHHUK, BIMCAHHBIA B chepy M ONMCAHHBIH
0KO0JIO cepsl; chepa, BIUCAHHAS B MHOTOTPAaHHUK UJIM TEJIO BpPAIICHUSI.

BbluncnaTh COOTHOLIEHUS MEXIYy IUIOMAAsIMH TOBEPXHOCTEH W 0O0BEMaMH
0JTOOHBIX TEJI.

N300paxkaTh u3ydaemble (UTYpHl OT pPyKM U C MPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHS TEJ BPAILLECHUSI.



W3Bnekatb, HMHTEPOPETUPOBATH M  MNPeoOpa3oBbIBaTh HH(MOpPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (PUrypax, MPEACTABICHHYI0 Ha dYeprexax U
pPHUCYHKaXx.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BoInonHATh AeHCTBUA CIOXKEHHUS BEKTOPOB, BHIYUTAHHSI BEKTOPOB U YMHOXKEHHS
BEKTOpPA Ha YHUCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh IpaBUIIO Napaslieenuea.

OmneprpoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXKIY
BEKTOpPaMH, CKAIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBbIE U KOMIUIAHAPHBIE
BEKTODBI.

HaxoauTts cymMMy BEKTOPOB M MPOM3BEICHHE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOPAMH, CKAJSIPHOE NPOM3BEJEHUE, pacKIaAblBaTb BEKTOp MO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumeHsTh reoMeTpruuecKre (akThl ISl PELIEHUs] CTEPEOMETPUUECKUX 3a/1ad,
IPEIO0JIaratoIiuX HECKOJIBKO 1IAroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS 3aJaHbl B
ABHOU (hopMme.

Pewate mpocreiimue reoMeTpuYecKHME 3aJadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemats 3a1aun Ha JOKa3aTEIbCTBO MATEMAaTUYECKMX OTHOLLIEHUI U HAXOKCHUE
reOMETPUUYECKUX BEJIMYMH N0 00paszlaM WM aJropuTMaM, HMPUMEHSS M3BECTHBIE
METO/IbI TP PEIICHUN CTAaHAAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpuMensaTs  mpocTeWlIMe  MPOTPaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U KU3HHU,
pacrno3HaBaTh NPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyuMeHsTh MONydYeHHbIE 3HAHMS Ha NPAKTHKE: aHAJIU3UPOBATh pEalIbHbIC
CUTyallid ¥ TPUMEHATh HW3YYCHHbIE TOHATUS B IMPOLIECCE TIOMCKA PpEIICHUS
MaTeMaTHYeCKU ¢(hOpMYIMPOBAaHHON IIPOOIJIEMBI, MOAEINPOBATh PEAJIbHBIE CUTYALIUU
Ha $3bIKE T'€OMETPHUM, MHCCIEN0BAaTh IOCTPOECHHBIE MOJEIM C HCIIOJIb30BAaHHEM
reOMETPUUECKUX MOHATHM M TEopeM, amnmapara ajareOpbl; peliaTth MNpPaKTUYeCKUe
3a/1a4u, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEITUYHH.



HOPMbI OIIEHKW 3HAHUIA, YMEHUIA U HABBIKOB YUAIIIUXCA IO
MATEMATHUKE.

1. OueHKa MUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4alIIMXCH M0 MATeMaTHKe.

OTBeT OLICHMBACTCI OTMETKOM «5», SCIIH:

. paboTa BHITIOJIHEHA ITOJTHOCTHIO;

. B JIOTUYECKUX PACCYKICHUSIX U 0OOCHOBAHHH PEIICHUSI HET TPOOEIIOB U
OIIIHOOK;

. B PEIICHUH HET MAaTEMATHYECKIX OMMOOK (BO3MOYKHA OJTHA HETOYHOCTb,

OTIMICKA, KOTOpasi HEe SBIISICTCS CIEACTBUEM HE3HAHUS WJIM HETIOHUMAaHUS YIEOHOTO
Marepuana).

OtMmeTKa «4» CTaBUTCS B CIcayromux ClIydasax:

. paboTa BHITIOJIHEHA MTOTHOCTHIO, HO 000CHOBAHUS IIArOB PEIICHUS
HEJI0OCTaTOYHBI (€CITM YMEHHE 000CHOBBIBATH PACCYKICHUS HE SBIISIIOCH
CHeIUaIbHBIM 00OBEKTOM MPOBEPKH);

. JOIYIIEHbI OJHA OMIMOKA W €CTh JBa — TPU HEAOUYETA B BHIKIIAAKAX,
PHUCYHKaX, yepTekax uiu rpadukax (eciau 3T BUAbI padOT HE SBISUIUCH
CHELMAIBHBIM 00OBEKTOM IPOBEPKH).

OtMmeTKka «3» CTaBUTCS, €CIIH:

. J0IyIIeHo 0osiee 0/THOM omHMOKH Uil 0oJiee ABYX — TPEX HEIOUYETOB B
BBIKJIAJIKaX, YePTEkKaX WIK TpaduKax, HO 00yUaromuics 001aaaeT 00s3aTeIbHBIMU
YMEHUSIMH TI0 TIPOBEPSIEMOI TEME.

OTMmeTKa «2» CTaBUTCS, €CIU:

° AOITYHICHBI CYINICCTBCHHLIC 0HIPI6KPI, ITOKa3aBIIHNC, YTO 06yqa}oumﬁc;1 HC
o6nanaeT 00s1-3aTeILHBIMU YMCHUAMU I10 ,HaHHOﬁ TEME B MOJHOM MCpC.

VY4uutenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIN OTBET Ha BOIIPOC WUITU
OpUTHHAIBHOE PEIICHUE 3a7]a4H, KOTOPbIE€ CBUIETEIHCTBYIOT O BBICOKOM
MaTEeMaTHYECKOM Pa3BUTHH 00YYArOIIEToCs; 3a peiieHne 0oJiee CI0KHOM 3a1a4u WK
OTBET Ha 0oJiee CI0XKHBIA BOMPOC, MPEATIOKEHHBIE 00yJarOImEeMyCsl TONOTHUTEIHEHO
MOCJIE BBITIOJIHEHUSI UM KaKUX-THO0 APYTUX 3aJaHUM.



2. OneHKa yCTHBIX OTBETOB 00y4alOUIUXCS 110 MaTeMaTHKe.
OTBeT OLIECHUBAETCA OTMETKOM «5», €CIIN YUEHHUK:

. MOJIHO PACKPBLI COAepKaHNe MaTepralia B 00beMe, IPeTyCMOTPEHHOM
MpOTrpamMMOi ¥ Y4COHHKOM;

® H3JIOKUJI MAaTCPUAJI T'PAMOTHBIM SI3bIKOM, TOYHO HCIIOJB3Ys MATCMATUUCCKYIO
TCPMUHOJIOTHUIO U CUMBOJIMKY, B OHpeﬂeHeHHOﬁ JIOTUYECKOM IIOCJICA0OBAaTCIbHOCTH,

. MPaBUJILHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpadUKH, COITyTCTBYIOIIUE OTBETY;

. II0Ka3aJl yMEHNE WITIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU IIPUMEPAMU,
IIPUMEHSATH €€ B HOBOW CUTYaLlMU IIPU BBIIIOJHEHUH NIPAKTUYECKOTO 3a1aHU;

. IIPOEMOHCTPUPOBAJ 3HAHUE TEOPUU PAHEE N3YUYEHHBIX COITyTCTBYIOIIMUX TEM,
c(OPMUPOBAHHOCTH U YCTOMYUBOCTh UCIIOJB3YEMBIX MPU OTBETE YMEHHI U HABHIKOB;
OTBEYaJl CAMOCTOSITENIbHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIIS;

° BO3MOKHBI OJIHA — JIBC HCTOYHOCTH IIPpU OCBCIICHUC BTOPOCTCIICHHBIX
BOIIPOCOB HUJIM B BBIKJIaJIKAX, KOTOPBIC YYCHUK JICTKO UCITPABUII ITOCJIC 3aMCUaHNA
YUYUTCIIA.

OTBeTt OLICHMBAETCSI OTMETKOM «4», CCJIN:

. YAOBJIETBOPSIET B OCHOBHOM TPEOOBAHUAM Ha OLIEHKY «5», HO IPU 3TOM UMEET
OJIMH U3 HEJOCTATKOB: B U3JI0KEHHUH JOMYIIEHbI HEOObIINE MPoOebl, He
MCKa3UBILIEE MAaTEMAaTUYECKOE COJIEPKAHUE OTBETA; TOMYIIEHbI OJJUH — JIBA HEJIOUETA
IIPU OCBEILIEHUH OCHOBHOT'O COJIEP>KaHUs OTBETA, UCIIPABIIEHHBIE ITOCIIE 3aMEUYaHuUs
YUUTENS;

® JOOITYIICHBI onnOKa mim 6oJee ABYX HEAOYCTOB IIPU OCBCUICHUHN
BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIaJAKAX, JICTKO UCIIPABJICHHLIC I1OCJIC
3aMCUYaHUA YIUTCIIA.

OtMeTKa «3» CTaBUTCS B CIEIYIONIUX CIydasiX:

. HEMOJIHO PacKpBhITO COACpKaHUE MaTepHana (CoAepKaHUE U3JI0KEHO
(dbparmMeHTapHO, HE BCET/1a MOCIIEA0BATEIBHO), HO TOKa3aHO 00111ee TOHNMaHue
BOIIPOCA U TPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE JIJIs1 YCBOCHHUSI
MporpaMMHOro Matepuaia (omnpezenensl « TpeboBaHUsIMU K MAaTEMaTHYECKOM
MOJATOTOBKE yYAIMXCs» B HACTOAIICH MTporpaMMe 0 MaTeMaTHKe);



° HMMCJIUCH 3aTPYAHCHUA U JOITYIICHBI OIMOKHU B OnpcaACICHNA
MaTEMaTUYECKOM TEPMHUHOJOIMH, 4YCPTCIKAX, BBIKJIAJJKaX, HCIIPABJICHHLIC ITOCJIC
HCCKOJIbKHUX HABOJAIIHUX BOIIPOCOB YUH TCJIA,

. YYEHHK HE CIPABWIICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYaIMU MpU
BBITIOJITHEHUH MPAKTUUECKOTO 3aaHUs, HO BBITIOJHUJ 3aJJaHusI 00s13aTEeILHOTO
YPOBHSI CIIOKHOCTH TIO JIAaHHOM TEME;

° Inpn J0CTATOYHOM 3HAHUHN TCOPCTHICCKOIO MAaTCpHajia BBIABJICHA
HCOOCTAaTOYHAas C(I)OpMPIpOBaHHOCTL OCHOBHBIX YMCHI/Iﬁ 1 HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEIYIOIIUX CIydasX:
. HE PacKpbITO OCHOBHOE COZIEp)KaHUE yUeOHOIro MaTepuaa;

. 0oOHapyEHO HE3HAHUE YUYEHUKOM O0JIblIei niu HanboJiee BaXKHOW 4acTh
y4eOHOro MaTepuana,

. JOIYIIEHbI OIIMOKH B ONPEECIICHUN IOHATUH, TIPU UCTIOJIb30BAaHUU
MaTeMaTUYECKO TEPMUHOJIOTUH, B pUCYHKAX, YePTEKax WU TpaduKax, B
BBIKJIaJIKaX, KOTOPBIE HE UCIIPABIICHBI I10CIIE HECKOJIBKUX HABOJALIUX BOIIPOCOB
YUUTENS.

3.00mas kaaccupukanusa omudOK.

[Ipu oneHKe 3HaHUM, YMEHUIN 1 HaBBIKOB yUaIUXCs CIEIYET yUUThIBaTh BCE OMIMOKU
(rpyObie 1 HEeTpyOBIC) U HENOUETHI.

3.1. I'pyObIMu cunTaroTcs OMMOKU: HE3HAHUE ONPEICTICHNS OCHOBHBIX MOHATHM,
3aKOHOB, NMPABUJI, OCHOBHBIX MOJIOKEHUI TEOpHUH, He3HaAHUE HOpMYI,
OOILIENPUHATHIX CUMBOJIOB 0003HAYEHUH BEIMYHH, UHUIL UX U3MEPEHUS; HE3HAHHE
HAaUMEHOBAaHUN €IMHUI] U3MEPEHHUS; HEYMEHUE BBIJCIUTh B OTBETE IJIABHOE;
HEYMEHHE MPUMEHSTh 3HAHUS, aJITOPUTMBI JUISI pEIICHUS 33/1a4; HEyMEHHE J1e1aTh
BBIBOJIbI U 0000I1IEHNUS; HEYMEHHE YUTATh U CTPOUTH rpapuKu; HEyMEHHE
M0JIb30BATHCS MEPBOMCTOUYHUKAMHU, YUCOHUKOM U CIIPAaBOYHUKAMU; TIOTEPSI KOPHS
WJIM COXPaHEHHE MTOCTOPOHHETO KOPHS; OTOpackiBaHne 0€3 00BSICHEHHI OJTHOTO 3
HuX; 60 paBHO3HAYHbIE UM OIIHUOKH; BEIUMCITUTEIbHBIC OMIMOKH, €CIIM OHU HE
SBIISIIOTCS OMHUCKOM; TIOTHYECKHE OIIMOKH.

3.2. K HerpyObIM omrOkam cielyeT OTHECTU: HETOYHOCTh (POPMYIIUPOBOK,
onpeeeHU, MOHATUI, TEOPUil, BbI3BaHHAS! HEMOJIHOTOW 0XBaTa OCHOBHBIX
PU3HAKOB OIPEIENIIEMOr0 MOHATHS UM 3aMEHON OJIHOTO - IBYX U3 3TUX MPU3HAKOB



BTOPOCTENIEHHBIMH; HETOUHOCTb IpaduKa; HEpalMOHAJIbHBIN METO/1 PEILIECHUS 3ajaul
WJIA HEAOCTATOYHO ITPOYMAHHBIH IJ1aH OTBETa (HapyILEHUE JIOTUKH, IOIMEHA
OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU ); HEPALIMOHAILHBIE METOIbI
paboThI CO CIIPaBOYHON U APYToOH JIUTEpPATypoii; HEYMEHHUE pelaTh 3a1a4H,
BBINOJIHATH 3a/1aHUs B OOLIEM BUJIE.

3.3. Henoueramu SBISAIOTCS: HEPALIMOHAIbHBIE IPUEMBI BBIYUCIECHUN U
npeoOpa3oBaHuil; HEOPEKHOE BBHITIOTHEHHE 3aMUCEH, YepTekKe, cxeM, TpaduKoB.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo
4acoB, DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM OTBOAMMBIX (uu¢possbie)
gt NMPOrpamMMbl HAa OCBOEHHUE o0pa3oBaTe/ibHbIE
KAaXK/A0r0 pecypchl
pasaena u
TeMblI
IHoBTOpeHue (44)
Pa3znen «BBeneHue B crepeoMeTpuio» (64) .
2 [Ipenmer crepeomeTpun 2
3 AKCHOMBI CTEPEOMETPUH 2
4 HexoTopble cneacTBus u3 akCHoM 2

Paspnen «IIpsMble B IJI0OCKOCTH B pocTpancTBe. [lapaielbHOCTE NPAMBIX U
miIockocrein» 12 u.

[TapannenbHOCTh MPSIMBIX , TPAMOK

6 2
U TUIOCKOCTH
. B3auMHoe pacronokeHue npsMbIX B I
IIPOCTPAHCTBE
Yrois Mexay NpsMbIM 2
9 [TapaninenbHOCTh MIIOCKOCTEM
10 Terpasap u napasuiesenuIen

KonTpoasnas padora Ne 1 mo
TeMe "[IpsiMbIe U MJIOCKOCTH B
npocrpanctse. [lapanieasHocTs
NPAMBIX H IIOCKOCTE"

11

Paznen «llepneHaAMKYyJISAPHOCTH NPAMBIX U IJIOCKOCTEH» 12 4.



[eprieHAUKYISPHOCTH MPSMON U https ://www.yaklass.ru/p

12 MJIOCKOCTH 3 https://sdamgia.ru/
https://mathlesson.ru/
13 [leprieHAMKYIIAP U HAKIOHHBIE. YTOI 5 https://www.time4math.ru
MEXKIy OPSAMOM M IIFIOCKOCTBIO / https://m.edsoo.ru

https://foxford.ru/

Pazgen «Yriabl MexXIy NPAMBIMH H II0CKOCTAMI» 10 4.

16 JIByrpaHHbIi yTOJI.
https ://www.yaklass.ru/p

https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru

17 [IepnieHIUKYIIIPHOCTH IIOCKOCTEN 2

KonTpoasnas padora Ne 2 o
TemaMm "[lepneHINKY/JISIPHOCTD

=11 ”"
20 NPSMBIX U IJIOCKOCTeH" U " YTibl 1 / https://m.edsoo.ru
MEKNY NPAMBIMH U https://foxford.ru/
miockocramu"

Pa3znen «Muororpanaukm» 11 4.

21 [Tonsitue MuOTOrpanHuka. [Tpu3zma 4 https ://www.yaklass.ru/p
22 [upamuia 2 https://sdamgia.ru/

23 [IpaBuiIbHBIE MHOTOTPAHHUKH https://mathlesson.ru/

https://www.time4math.ru
2% KonTpoasnas padora Ne 3 o 1 / https://m.edsoo.ru
Teme " MHOTOrpaHHHKH" https://foxford.ru/
Paznen «O0bEéMbI MHOTOTPAHHUKOBY» 9 4.

27 TTonsite 06 06BEME 1 https ://www.yaklass.ru/p
28 O0BEM mupamMuIsI 4 https://sdamgia.ru/

29 O0BEM TIPU3MBI 3 https://mathlesson.ru/

https://www.time4math.ru
/ https://m.edsoo.ru
https://foxford.ru/

KonTpoasnas padora Ne 4 o
30 TeMe "O0bEéMBI 1

MHOTOrPAHHUKOB"

Paznen «IloBTOpeHue: ceueHusl, pACCTOSHUSA U YIJIbD» 4 4.

https ://www.yaklass.ru/p
https://sdamgia.ru/

31 [ToBTopenue, 06001ICHNE 4 https://mathlesson.ru/
CHCTEMAaTU3alMs 3HAHUI. https://www.time4math.ru
/ https://m.edsoo.ru
https://foxford.ru/
OBHIEE KOJITMYECTBO YACOB I10 68

MMPOTPAMME (x/p - 5)


http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/

11 KJIACC

KoauyecTBo
4acoB, DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB 1 OTBOJIUMBIX (undposbie)
TeM MPOrpaMMbl HAa OCBOEHHEe  oOpa3oBaTejibHbIE
Ka’KI0r0 pecypchbl
pasaeiia u
TeMbI
IoBTOpeHue (44)
Paznen «Tena spamenus» (8 ).
Humusap 2 https ://www.yaklass.ru/p
2 Konyc https://sdamgia.ru/
Cdpepa 1 map https://mathlesson.ru/
https://www.time4math.ru
4 KomOunanwms Ten BparieHus u ) / https://m.edsoo.ru
MHOTOTPaHHUKOB https://foxford.ru/
Pa3zaen «O0bEéMBI TE» (5 4).
5 [Tonsitue 06 00bEMe. OCHOBHBIC 1
CBOMCTBA 00BEMOB TEI
6 O0BEM TUIMHpA, KOHYCA. )
O0béM 1rapa u miomaab cepsl https ://www.yaklass.ru/p
[Togo0HBIE TENA B https://sdamgia.ru/
npoctpancTBe. COOTHOIICHHUS https://mathlesson.ru/
7 MEKTY TUTOINAISIMU 1 https://www.time4math.ru
TIOBEPXHOCTEH, 00BEMaMK / https://m.edsoo.ru
MOA0OHBIX TEJI https://foxford.ru/
KonTpoabHas padora Ne 1 mo
8 Temam ""Tesna Bpamenus' u 1

"Oo0nemMbI TEa"

Pa3nen «BekTopbl 1 KOOpAHHATHI B IpocTpaHcTBe» (10) 4.

[TonsiTue BexTOpa B

? IIPOCTPAHCTBE
CrnosxeHue 1 BBIYUTAHUE

10 BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha YUCI0

11 KomM1ianapHble BEKTOPBI

15 KonTpoabHas padora Ne 2 mo

Teme "'BekTopbl 1

2

https ://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru
/ https://m.edsoo.ru
https://foxford.ru/



http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/

KOOPAMHATHI B
npocrpancrae'

Paznen «IloBTOopeHue, 00001eHne, cucTeMaTu3anus 3HaHui» (7 4).

https ://www.yaklass.ru/p
https://sdamgia.ru/

16 [ToBTOpeHmE, 0000IIEHNE U . https://mathlesson.ru/
CHUCTEMATH3AIN 3HAHW. https://www.time4math.ru
/ https://m.edsoo.ru
https://foxford.ru/
OBIHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME (x/p-3)


http://www.yaklass.ru/p
https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://www.time4math.ru/
https://m.edsoo.ru/
https://foxford.ru/
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