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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yue6Horo kypca «l'eomerpusi» 6a30BOro ypoBHS st
obOyuarormuxcst 10 — 11 xkmaccoB paspaborana Ha ocHoBe @DeaepalbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEIHEr0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABSIBIIEMBIX K
MaTEMaTUYECKOMY OO0pa30BaHUIO, M TPAJAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJCHUE KITIOUYEBBIMU KOMIIETEHIIUSMH,
COCTABJISIIONITUMU  OCHOBY JIJIS CaMOPA3BHUTHS M HEMPEPHIBHOTO 0OOpa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YyYaIOUTUXCSl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOyUEHHs TEOMETPHUH B HAMPABICHUU JIMIYHOCTHOTO
pa3BuUTHs OOy4aromuxcs, (OpMHPOBaHUA (YHKIMOHAIBHON MaTeMaTH4EeCKOU
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4eOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPaBWIBHBIX NPEJCTABICHUNA O CYIIHOCTH M NPOUCXOKJICHUM T€OMETPUUYECKUX
abcTpakuui, COOTHOLIEHUH PEATbHOTO M HUACAIBHOTO, XapakTepe OTpaKeHHUs
MAaTEMATUYECKOM HAyKOM SBJIECHUM M TMPOLECCOB PEATBHOTO MHUpPA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHUECKOTO MOJCITUPOBAHHUS B HAYYHOM
NO3HAaHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX Il aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIMILTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIIeHHE, (opMHpyeMOe NpH H3YyYEHUH OO0y4YaroUMMUCS
MOHSTUMHBIX OCHOB T€OMETPUH U MOCTPOCHUH LIETIOUKH JIOTUYECKUX YTBEPKIACHUI
B XOJE pEIICHUs TEOMETPUYECKUX 3aJady, YMEHHE BBIJIBUTaTh U OINpPOBEpPraTh
THIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS TPHU PEUICHUH 3a/ad €CTECTBEHHO-
HAY4YHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIaCTSAX AesATeNbHOCTH uYenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOTO ObITHSA, (dopMa
OTPaXEHUS OKPYXAIOLIEro MHpA, YCIOBHUE YCIELIHOIO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTU. OInepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEAMHIET pa3HbIE BHAbI Y4YE€OHOW M TPYHOBOM AESITEIBHOCTH,



SBJISICTCSI OAHUM M3 MPOPECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (QopMHUpOBaHUS Yy OOYYAIOIIMXCS TMPOCTPAHCTBEHHOTO MBIILICHUS Kak
PA3HOBHUJIHOCTH OOpa3HOrO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a3z0BOM
ypoBHE 00yueHus — 0011eo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarormuxcst ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH  TPUOOPETCHHS U
WCMOJIb30BaHUSI CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JIEUCTBUH,
cnenu@UUHBIX TEOMETPUHU, BO3MOKHOCTH YCIIELTHOTO MPOAOKEHUSI 00pa30oBaHus
10 CIEUUAIIBHOCTSAM, HE CBA3aHHBIM C IPUKJIAIHBIM HCIIOJIb30BAaHUEM I'€OMETPHH.

[Iporpamma 10 reomMeTpud Ha O0a30BOM YpOBHE NpeAHA3HAYCHA st
00y4YaroImMXCcsl CPEAHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOro 0011ero oOpazoBanus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MAaTEMAaTUYECKUE YMEHHUS, CBSI3aHHBIC
CO chnenu(puKod TEeOMETpUU U HEOOXOJMMBbIC IS >XU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I'€OMETPHUIO OoJiee
IyOOKO, €CiM B JajbHEWIlIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSX B MPOGECCUOHATBHON e TEIHLHOCTH.

JlocTikeHne 1eNd OCBOCHHS TMPOrpaMMbl  00ECTeUMBaETCs pEIIeHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopUTeTHBIMU 3aJayaMH OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax sBisitoTCS:

e (opmupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHUEe TpEACTABICHUS O MHOTOTPAHHUKAX W TEJaxX BpaIICHUS
KaK O BaXXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupoBaHHE YyMEHHs pacrlo3HaBaTh Ha YEpPTEXKaX, MOJCIIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHUSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QITOPUTMAMMU  pEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHUE YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKAa3aTeJIbHbIC
paccykI€HUs B XOJI€ PELICHUS] CTEPEOMETPUUECKUX 3aJay M 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BuUTHE MHTEJIEKTYaJIbHbIX u TBOPUYECKUX CrocoOHOCTEM
oOy4Jaronmxcsi, MO3HABaTEJIbHOM  AKTUBHOCTH,  MCCIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHue (byHKIIMOHATBHOU I'PaMOTHOCTH, peNeBaHTHOM
F€OMETPUU: YMEHHE PAClO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaNbHBIX KU3HEHHBIX
CUTyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTeH, (OpMynHpoBaTh WX Ha A3BIKE
TEOMETPUHU U CO3aBaTh Fr€OMETPUUECKUE MOJAECIIH, IPUMEHATh OCBOCHHBIM
F€OMETPUYECKHAM ammapar [Jis PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTrPaMMBbI SIBJISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HaAyaJle €ro M3y4YeHHsl 3ajJad, pEIIaeMblX Ha YpPOBHE
WHTYWUTUBHOTO MO3HAHUSI, U ONIPEACICHHBIM 00pa30oM OpraHU30BaHHasi padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT pPAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUEHUIO IIPEAMETA.

[Tpennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETHUYECKHE 3HAHHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MIPAKTUYECKOM JEATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
ydaluxcsi B Kypce CTEpPEOMETPUM IPOBOAMTCS 3a CUCT pEIIEHUs 331ad Ha
CO3/IaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJad Ha  ONEPUpPOBAHHE
IPOCTPaHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a MPOBOAMTCS C ONOPOM Ha
HaIJSIIHOCTh, A ONEepUpOBaHUE O00pa3oM — B YCJIOBHUSX OTBJICYECHHS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKaHMUS.

OcHoBHBIE cozeprKaTenbHble JIMHUU Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHukny, «IIpsmble U TIIIOCKOCTH B IPOCTPAHCTBE», « Teia BpaleHus»,
«BekTopsl U KOOpAUHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUIM
pacnpenenserca He TOJbKO IO COJAEP)KATEIbHbIM JIMHUSM, HO M MO TOJaM
00yueHHUs Ha YPOBHE CpeIHEro o01Iero oopa3oBaHusl.

Conepxanue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI paboyeil TporpaMMbl, pacHpeleiCHHBIM [0 TojgaM OOy4eHHs,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBl OBJAJECHHE T'€OMETPUUYECKUMU
MOHATUSIMUA U HaBBIKAMHU OCYLIECTBIISJIOCH IOCIEN0BATENBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TIPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPEICTAaBICHUN OOy4arouIuxcs, paclivpss u
yray06uisist e, o0pa3ysi MpOoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun oTBOAUTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a iBa roga o0ydenus - 102 yueOHbIX daca.



COLEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnoyioKeHWe TMPAMBIX B NIPOCTPAHCTBE: MEPECEKAOIIHNECH,
napajuielibHble M CKpelBaroumecs mnpsmeie. [lapamienbHOCTh MOpSIMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIbHBIE TNPSIMbIE B  IIPOCTPAHCTBE;
MapajyieIbHOCTh TPEX MPSIMBIX; MapaLIEIbHOCTh NPSIMONA U IMJIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJd MEXAYy IPAMBIMA B I[POCTPAHCTBE.
[TapauienbHOCTD IJIOCKOCTEMN: IapajuieabHbIC IJIOCKOCTH; CBOMCTBA
napajyieNibHbIX — TuiockocTel. [Ipocrteifve mnpocTpaHCcTBeHHbIE (UTYpBl Ha
IJIOCKOCTH: TETpa’Ap, KyO, MapasuieNenume/]; HOCTPOEHUE CEUEHHI.

[lepneHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: NEPIICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSMBIE NapaJUICIbHbIE W TEPNEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISAPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O IPsSMOU
MEPIIEHANKYJIAPHON IIJIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YrOJl MEXAY IPSAMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM Yrojg JBYIPAHHOIO  yIIa.
[leprieHAMKYNSp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM [0  IUIOCKOCTH,  MpoeKkuuss  (GuUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: NPU3HAK  IEPHEHIUKYJSIPHOCTH — JBYX
mockocTel. Teopema o TpeX NmepreHIUKYIspax.

MHororpaHHuKHu

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOIOTPAHHUKA, BBIYKJIbIE
Y HEBBIYKJIbIE MHOTOIPAaHHUKH; pa3BepTKa MHOTOTpaHHuKa. [Ipu3sma: n-yronbHas
MpU3Ma; TPAaHW U OCHOBAHUS TPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajiesenunes U ero cowcrsa. Ilupamupa: n-yrosibHasg nupamMuaa, TpaHu U
OCHOBAHUE MUPAMUJIbI;, OOKOBAsI U MOJIHAS TOBEPXHOCTH MUPAMUJIBL; PABUIIbHAS U
yCEUCHHAs] mnupamMuja. OJEMEHThl TMpu3Mbl U nupamuabl. l[IpaBunbHbIe
MHOTOTPAaHHHMKH: MOHATUE IMPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3Ma U
MpaBWIbHAS THUPAMUIA; MpaBWIbHAA TPEYrojbHAs NUPaMUIA W TPABUIIbHBIN
TteTpadp; KyO. IlpeacraBieHre O MNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’Ip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  DJEMEHTBl CUMMETPUM B NHpPAMHIAX, MapaJUICIENuIenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, uaroHaiu, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSMOW MPHU3MBI,
IUIOLIAJAb OCHOBAaHUN, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MHpPAMUIBI,
TeopeMa O IUIOMAAN YyCeUYeHHOW mnupamuabl. Ilorstne 00 o0beme. OOBEM
MTAPaMUJIBI, TTPU3MEI.

[logo6ueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, O0BEMaMU MOJOOHBIX TEN.

11 KJIACC

Tesia Bpalmenust

[nnuHapuyeckas ITIOBEPXHOCTB, oOpa3yroue HAJIMHIPUYIECKON
MMOBEPXHOCTH, OCh ITWIMHAPUYCCKON TMOBEepXHOCTH. [[uawHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTb, OOpa3yloliasi W OChb; IUIOHIATb OOKOBOM U TOJHOU
MOBEPXHOCTHU.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUE U BEpIlMHA, 00pa3yroIasi
U OCh, IUIOMIaJb OOKOBOM W TMOJHOH TMOBEPXHOCTU. YCEUCHHBIM KOHYC:
o0pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIAIb MOBEPXHOCTU CQEpHI.
B3anMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe;
JI01a1b CEephl.

N3o0pakeHue Ten BpallleHUsl Ha TUIOCKOCTH. Pa3BepTka MUIMHAPA U KOHYCA.

KoMOuHanun Tenm BpalmieHus ©W  MHOTOTPAHHHUKOB. MHOTOTPaHHUK,
OMMUCaHHBIA OKO0JIO cdepnl; chepa, BOHCaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[Tousarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00beMe
MPSMOYTOJIBHOTO Tapayjieyienuneaa u ciaeAcTBus u3 Hee. OO0bEM NUIUHIPA,
KoHyca. O0BEM 11apa u Iiomaab cQepsol.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MTOBEPXHOCTEH, 00bEMaMu TTOAOOHBIX TEII.

Ceuennss mwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TIPOXOJAIIEe 4Yepe3 BEPIIMHY), CEYCHUS
miapa.

BekTopbl H KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha mIocKoCcTH U B pocTpancTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO. Pa3moskeHne BEeKTOpa Mo TPEM HEKOMITJIAaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenwe 3amad, CBSI3aHHBIX €
OpUMEHEHUEM TpaBui JEHCTBUH ¢ Bekropamu. I[IpsiMoyrosibHas cucrtema



KoopauHaT B mnpoctpaHctBe. Koopaunatel Bekrtopa. Ilpocreimme 3agaum B
KOOpAMHATaX. YToll Mexay BekTopaMu. CKaISIpHOE NpPOU3BEICHHE BEKTOPOB.
BrrunciieHne yrioB MeXay NPSAMbIMU U IUIOCKOCTSIMU. KOoOpauHAaTHO-BEKTOPHBII
METOJ IPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pPE3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro MpeameTa
«MaremaTnka» XapaKTepU3yIOTC:

I'paxpanckoe Bocnuranme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TMO3UITUN 00YUAIOMIErocs] KaK aKTHBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUKCKOro OOMIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUH,
npoLeayp TpaxkIaHCKoro oOmiectBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aHMOJICMCTBOBAaTh C COLUAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKIaHCKON UICHTUYHOCTH, YBAXKCHUS K
IIPOLIOMY Y HACTOSAIIEMY POCCUMCKON MATEMATUKU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUKMCKOM MaTeMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JIPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JlyX0OBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCUHCKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKH U JIESITETbHOCTBIO
YYE€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAs ACTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penIeHuH, paccyXIEHUN;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYEeCKHWE 3HAHUS B
HWHTEpecax 30pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJispHas buznueckas aKTUBHOCTB); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATUAX CIIOPTUBHO-03J0POBUTEIBHOM
JESATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIOOWS, MHTEPECOM K
paznuuHbM  cepam  MpoecCHOHATBHON  NEATENBHOCTH, CBS3aHHBIM  C
MATEeMAaTUKON M €¢ MPHJIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeli mpodeccid W peaqu30BbIBaTh COOCTBEHHBIC JKW3HCHHBIC TIUIAHBI,



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMo00pa3oBaHWI0 Ha TPOTSHKCHHH BCEH JXU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMAaTHICCKON HAIIPaBICHHOCTH.

IK0JI0rHYeCKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECKOH KYJIbTYPBI, TTOHUMAHUEM BIIUSHUS
COILMATIbHO-P)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOTHONW M COIMATBHON
CpeIbl, OCO3HAHHEM TJIOOAJTBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJieMm;
OpUCHTAIMCH Ha NMPUMEHCHHE MaTeMaTHYCCKMX 3HAHUHM JUIs PEIIeHUs 3a7ad B
o0JacTl OKpyXKawIel cpepl, IUIAaHUPOBAHUS TIOCTYIIKOB M OICHKH WX
BO3MOJKHBIX TTOCIIEACTBHIA JISI OKPYKAIOIICH CpeIbl.

LleHHOCTH HAYYHOTO TMO3HAHUSI:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECCTBEHHOW MNPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKON HayKH Kak c(epbl 4YeIOoBEUeCKOH ACSITeNbHOCTH, JTAalloB €¢
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS [HMBWIM3AINHA, OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJIbTYypOW KaK CpEICTBOM IIO3HAHWS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh HMPOSKTHYIO M HCCIICIOBATEIBCKYIO JCATCIIBHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTpaMMbl YYeOHOTO TpeaMeTa
«MaremaTuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  noznaseamenvHuwvle  Oelicmeus,  0becneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o0yuarowuxcs (oceoenue
Memo0o08  NO3HAHUSL — OKpyXHCcalowjeco  Mupa,  HpUMeHeHue  JI02U4eCKUux,
ucciedo8amenbCcKux onepayuii, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Joruyeckue AeicTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY MOHATUIMH; (OPMYIUPOBATH
OTIpEICICHUs] ~ TOHSATUW; yCTAaHABIMBATh CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIEHUS W CPAaBHEHUS, KPUTECPUU
IIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMymHpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE U OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrsi B (akTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejyiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeNbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemieHuss yuyeOHOW 3amauM (CpaBHMBATh HECKOJBKO
BApUAHTOB peElUICHUs, BBIOMpaATh Hauboiee MNOAXOAAIIMN ¢ y4eTOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarejibCKue 1eicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUHE, MPOOIIEMY,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QOpMUpOBaThH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJIIEHHIO OCOOEHHOCTEH MaTEeMaTUYECKOIO
Oo0BEKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCHUMOCTECH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yjIbTaTaM
MPOBEICHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MpOlIECCa, a TAaKXKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

e BBIABIATH AehUIMTH MHGOPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JIJIsi OTBETa
Ha BOIIPOC U JJIsI PEILICHHUS 3a/1a4u;

e BbIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh UHGOPMAIIUIO, IPEACTABIATh €¢ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJICKHOCTh uHbopmauu 1o CaMOCTOSITEJIBHO
c(hOopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuusepcanvubie  KOMMYHUKaAmMUGHblE  Oelicmsus,  00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menue:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIECHHUS; ICHO, TOUHO, IPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHMSI B YCTHBIX U NHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOJTYYEHHbBIN pPe3ybTarT;

B X07ie 00CYKI€HH 3a/1aBaTh BOIIPOCHI 10 CYILECTBY 00CYKIaeMOil TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKA3bIBATh UJIEU, HAIICJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB AHAaliora, OOHApyXMBaTh Pa3IU4Me U CXOJCTBO TMO3UIIUH; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaTbl  PEIICHWS  3aJadd,  JKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTa;  CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHuuecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH WU
WHIMBHUIyaJIbHOM pabOThI pU PEIICHUHU YUYEOHBbIX 3a/1a4; IPUHUMATD LENb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPraHMU3aLUI0 COBMECTHOMN
paboThI, pacpeAessaTh BUABI pad0T, JOrOBapUBATHCA, 00CYKIaTh POLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIOBBIX opMax paboThl (00CYyk1eHNs, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYrUMU YJI€HAaMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanouvie  pezynamuenbie oeticmeus, obecneuusarom

qbopMupoeaHue CMbBICIIOBbIX YCNMAHOBOK U IHCUZHEHHBIX HABBLIKOB IUYHOCMU .

Camoopranusanus:

COCTaBIISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BRIOMPATh CIOCO0 perieHus
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHHH ¢ y4ETOM HOBOU
uH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIAJE€Th HABBIKAMU TIO3HABATEIbHOM pediaekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIBTATOB;
BJIAQJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipouecca H
pe3yapTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJIEHHBIX OLUMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIIGHUBATh COOTBETCTBHE pE3yNbTaTa €U U YCIOBUSM, OOBSICHATH
NPUYUHBI JOCTHKEHUS WM HEIOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUHM M CIEACTBUS U3 HUX NPU PEIICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuguiupoBaTe B3aUMHOE PpacCIOIOKEHHUE MPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIM Yroj, T'paHW JBYIPAHHOIO VTia,
peOpo JIBYrpaHHOTO yrIjla; JUHEHHBINA Yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh IOHATUSAMU: MHOTOTPAHHMK, BBIMYKJIBIA M  HEBBITYKJIBIN
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOT'paHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IMpaMuia; MpU3Ma,
IOPSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccupumnupoBat ~ MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHUS iAo
Kiaccuukauuyu (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHBIC
MHOTOIPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, NTapajIeIeIUNIeabl).

OnepupoBath MOHATUAMHU: CEKYILAsl NIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CrpouTh c€YeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIE€AOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKHUX BEJIMYMH MO 00pa3laM Wid
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOAbl IPU PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYHMCIECHUE PACCTOSIHUN MEXAY ABYMS
TOYKaMH, OT TOYKA JO TNpsIMOM, OT TOYKHM IO IJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemars 3a7aun Ha HaxXOXKJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
aNropuT™MaM, MPHUMEHSS W3BECTHbIE AHAIUTHYECKHE METOJbl MpPHU pPELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKMX 3aJad HA BBIYMCIEHHE YIVIOB  MEXIY
CKPEILMBAIOIIMMUCA HPSIMBIMU, MEXIy MNPAMOH M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHbIX YTJIOB.



Boeruncnsate 00bEMBl U IJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMpja) ¢ [OpuUMEHEeHHUEM (OpMyn; BBIYMCIATH COOTHOLIEHHSI MEXAY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBHI.

W3Bnekatb, mNpeoOpa3oBBIBATH M HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PHUCYHKax.

[TpumeHsaTh TeomeTpuueckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraolliuX HECKOJIBKO 1IaroB PELICHUs], €CIIU YCIOBUA IPUMEHEHHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINTh NpPUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IprMeEHATh IOIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyalluH W IIPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTUYeCKH CPOPMYIMPOBAHHOM MPOOJEMBI, MOJEIHPOBATH pEalbHbIC
CUTyallUh Ha S3bIKE TI'E€OMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara ainreopsl; pemarb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh TOHATHAMH: [WJIWHIPUYECKAs TOBEPXHOCTh, OOpa3yroIINe
MWIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; CpepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacmioioskeHne chephl U TNIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CETMEHTA; IIAPOBOW CJIOH, OCHOBAaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucnsite  00BEMBI W IUIONIAIM  TOBEPXHOCTEH TN  BpAICHUSA,
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (opMyI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAHHBIH B cdepy H
OMMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIM TEJO
BpalllEHUsL.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
MO00HBIX TEIL.



N300paxaTh u3yyaemble (PUTypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTEeXKax U
PHUCYHKax.

OnepupoBaTh NOHATHEM BEKTOP B ITPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB M
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1ato0T.

[IpuMeHsTh NpaBUIIO MAapaJLICIEIIUIIEAA.

OnepupoBaTh NOHATHIAMU: JTEKAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YTrOd MEXAY
BEKTOpPaMH, CKAJIIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

Haxonutb cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOM3BEIEHUE, pPACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh JIOCKOCTh YPABHEHUEM B ICKAPTOBOW CUCTEME KOOPAMHAT.

[TpumensTh TeomeTpuyeckue (akThl Ui PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, NpeAnoaralouMx HECKOJIbKO [IaroB PEIICHUs], €CIU YCIOBHS IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

PemaTte mpocreinme reoMeTpuYecKrue 3aJadyd Ha INPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/1A.

PemaTe 3amau Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAaXO0X/JIEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM ajdropuTMam, IpuMeHss
M3BECTHBIE METObI IIPU PEIICHNUN CTAaHAAPTHBIX MaTEMaTHUYECKUX 3aau.

[IpumeHATP OpOCTEHIINE MPOrPaMMHBIE  CPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPY PEIIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoaMTH NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE H
KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOMy4YEHHBbIE 3HAHUSA HA TMPAKTHKE: aHAJU3UPOBATH peasbHbIC
CUTyallUM W NPUMEHATHh HW3YYCHHBIE IOHATUS B INPOLECCE IOHUCKA PEIIEHUs
MaTeMaTH4eCKu C(HOpPMYIHpPOBAHHOW MpPOOJIEMBbI, MOJIEIUPOBATh peallbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHSATUHN U TEOpEM, allrapaTa anreopbl; pemarhb
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKIECHUEM T'€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
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padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 B 10
BEACHHE B CTCPEOMETPHIO https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 2 | bu6nuoreka [IOK
[TapamensHOCTB NPSMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c¢209e37
3 [lepneHUKyYISIPHOCTD NPAMBIX U 12 bubnuoreka [IOK
IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
b K
4 Vel MEXAY IPAMBIMUA U IJIOCKOCTSIMHU 10 1 nomorexa IO
https://m.edsoo.ru/1¢209e37
5 MHororpanHuKu 11 1 bubmmorexa [IOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
C 1
6 OOBEMEI MHOTOrPAHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHUsI, pACCTOSHUS U YIJIbI 4 1 brbmmorexa [OK
p ' ds 4 https://m.eds0o.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KITIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM muppoBbIE
Ne ni/mm P Konrtpoasubie | Ilpakrnuyeckue (ubp )
MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl
bubnnorexa [JOK
1 T 12
©/1a Bpatletus https://m.edsoo.ru/1¢c209e37
. bubnuoreka [IOK
2 Obneme! Ten > ! https://m.edsoo.ru/1c209e37
bubnnorexa [JOK
B 1 1
3 €KTOPBI ¥ KOOPIAUHATEL B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IICHHE, 7 | bu6nmmorexka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnvecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IIpakTudeckune
n/n Bcero U3y4eHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TOHATHUS CTEPEOMETPHH:
TOYKA, IpsAMasi, IIOCKOCTbh,
npoctpaHcTBo. IIpapuna

| Eo 5 I; . . P CVHKA | bu6nmmoreka [IOK

u JKEHMS Ha PUCYHKaX:
p pHcyH . https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajulebHbIX NPSAMBIX (OTPE3KOB),
CepeIUHbBI OTPE3Ka
[TonsATHA: Iepecekaromuecs
2 TTOCKOCTH, TIEPECEKAIOIIHNECS MpsiMast 1 buGmorexa HOK
- 11ep P https://m.eds0o.ru/2d8a9¢99
H MJIO0CKOCTh
[TonsTHs: nepecekaromecs
3 TTOCKOCTH, TIEPECEKAIOIIHNECS MpsiMast 1 bubmmorexa [IOK
- TP p https://m.edsoo.ru/db685¢73
H MJIO0CKOCTh
3HAKOMCTBO C MHOTOTPaHHHUKaMHU,

4 n300pakeHre MHOTOTPAaHHUKOB Ha | bubmuoreka [LIOK
PUCYHKaX, Ha IIPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HavanwsHbie cBeeHus o kyoe u

5 MUPaMUIE, UX PA3BEPTKU U MOJEIIU 1 bubmmorexa [IOK

p XD p ) https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
but6mmoreka [JOK
6 HavanwsHbie cBeneHus o kyoe u 1 1

https://m.edsoo.ru/3d8ffd32




nUpaMuJe, UX Pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

TToustre 00 akCHOMAaTHYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubnmorexa LIOK
P P PHH: https://m.edsoo.ru/OccSc4fe
CTEPEOMETPUH U CIEJCTBUS U3 HUX
[TonsaTne 06 akcMOMaTHYECKOM
8 ocTpoe CTepeoMe aKkcuo bubmiorexa LIOK
MOCTPOCHHH CT METPHH: aKCUOMBI
P PEOMETP https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM
9 MIOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI buomiorexa LIOK
p P PHH: https://m.edso0o.ru/65¢6b106
CTEpPEOMETPUU U CIEACTBHS U3 HUX
[TonsATHE 06 aKCMOMATUYECKOM
10 IIOCTPOCHUU CTEPEOMETPHUH: aKCUOMBbI bubmmorexa LIOK
p p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
B3auMHoe pacnionoxeHue npsMbIX B
1 MIPOCTPAHCTBE: MEepeCEeKarOLINecs, bubnuoreka [LIOK
IapaJuleJIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
IpsIMbIE
[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEH B TPOCTPAHCTBE:
bu6nmmorexka [IOK
12 NapajuleIbHbIC NIPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapaUIETbHOCTD TPEX
TIPSIMBIX
[TapannenbHOCTh NPSAMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE: bu6mmoreka [IOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
but6mmoreka [JOK
14 VYIuIbl ¢ COHAIIPABIIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAMH

15 VYroa Mex1y IpsIMbIMH B bubnnoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mex 1y IpsIMbIMH B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB MIIOCKOCTEM: bubanoreka [IOK
IapajuleNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18{255
18 CaolicTBa nmapajjieabHbIX TIOCKOCTEH bubmmorexa [IOK
p https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHbIE
19 Gburypsl Ha IJIOCKOCTH: TETPASAP buomiorexa LIOK
' ’ https://m.edsoo.ru/4a28dc02
KyO, apasuienenumnes
bubmuorexa [JOK
20 I1 i
OCTPOCHIE CEAeHit https://m.edsoo.ru/1d434d0f
bubnnorexa [JOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonrtponbHas paboTa o teme
” "[Ipsimble M TUIOCKOCTH B bubnuoreka [LIOK
npoctpanctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTER"
[leprieHAMKYAAPHOCTD NPSIMOMN U
23 HJI(I:CKOCHTI/I' ynepneH WK pnsr HBIE brbmmorexa [IOK
’ p JHKYIIAD https://m.edsoo.ru/b19f6a5d
IIPsIMBIE B IPOCTPAHCTBE
4 IIpsimble napasuienbHbIE U bubmuotexa [LIOK
IEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapaiienbHele U bubmmoreka [IOK
25
IEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprnesauKyIIpHOCTH bu6mmoreka [IOK




IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3HaK neprneHAuKyISIPHOCTH bubnnoreka [IOK
MPSIMOM U IIOCKOCTH https://m.edsoo.ru/79165d15

)% Teopema o npsmoi bubmmoreka [IOK
MEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsmoit bubnuorexa [IOK
MEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd374518

30 Teopema o npsimoi bubmmoreka [JOK
MEPIEHUKYISIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyIISIp ¥ HAKJIOHHBIE:

31 aCPCTos[):meyor IT)OLIKI/I 0 TIJIOCKOCTH bubmmorexa [OK
P fI ’ https://m.eds00.ru/33¢477d3
paccTostHuE OT NPSMOM J10 IIIOCKOCTH
[lepnenuKkynsp U HaKJIOHHBIE:

32 o or 1 CTH Bubmmnoreka [JOK
PACCTOAHUE OT TOHKMU fIO III0CKO i https://m.edsoo.ru/66fefadd
paccTostHue OT NPSMOM J10 IIIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE:

33 a(?CTOHiI/ICYOT l;O‘IKI/I 0 TTIOCKOCTH bubmiorexa LIOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOM J10 MJIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE:

34 acchoslfmeYOT l;quM 0 TJIOCKOCTH bubmmorexa LIOK
p 51 ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM J10 IIIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY bubmuorexa [JOK
MPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTpaHHBIN yTO, JMHEUHBIA YIOJl bubmmoreka [IOK
JIBYTPaHHOI'O yIia https://m.edsoo.ru/5fa0b3ce

17 JIByrpaHHbIN yroil, TMHEHHBIN yroi bubmuotexa [LIOK
JBYI'PaHHOI'O yTIJa https://m.edsoo.ru/c7c777ed

38 [TeprieHAMKYISAPHOCTD MIIOCKOCTEM: bubnmorexa [IOK




MIPU3HAK MEPIEHAUKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
IlepneHUKyISIPHOCTD IIJIOCKOCTEM:

39 HpIE3HaK Hef})/HCII;,I[I/IKYHﬂpHOCTI/I JIBYX bubmmorexa [OK
IOCKOCTel https://m.edsoo.ru/ed9e2a8e
[leprieHAMKYASAPHOCTD IIOCKOCTEH:

40 MPU3HAK IEPIEHIUKYISIPHOCTH JIBYX bubmmorexa [OK

5 https://m.edsoo.ru/ba75dc57
IJI0CKOCTEMN

41 TeopeMa o Tpex nepreHauKyIIsIpax bubmorexa HOK

https://m.edsoo.ru/e4972cdc

42 TeopeMa o Tpex nepreHauKyIIsIpax bubmmorexa [IOK

https://m.edsoo.ru/52188a7d
\ bubmmoreka [IOK
43 TeopeMa o Tpex nepreHauKyIIsIpax
https://m.edsoo.ru/9f246736
KonTponbHas padbota no temam

44 "IlepnieH IUKYISIPHOCTD IPSAMBIX U bubnnorexa [IOK
mockocTeil" u "YTiasl MeXITy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTSIMH"

[TonsiTe MHOTOTpAaHHUKA, OCHOBHBIE
3JI€MEHTBhl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubnmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKa
[Ipusma: n-yrospHas Ipu3Ma; TpaHu U

46 OCHOBAHHMS MTPU3MBI; IpsIMast U bubnuoteka [IOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHAs TOBEPXHOCTh MPU3MBbI

A7 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnuoteka [IOK

napaJjiieJICnmIic a1 u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




[Inpamua: n-yroypHast nupamMuia,
I'PaHU U OCHOBAHUE IIUPaAMUBL;

48 OOKOBas M TOJTHASI TOBEPXHOCTh buomorexa LIOK
. https://m.edsoo.ru/fblcd0as
MApaMU/Ibl; IPABUIIbHAS U YCEUCHHAs
nupaMmuaa
[IpaBuiibHBIE MHOTOTPAHHUKHU:
MOHSATHE TPABUIBHOTO

49 MHOTOTpaHHMKA; MpaBUiIbHAS IIpU3Ma bu6mmoteka [LIOK
U IIpaBWIbHAs MUpaMUia; IpaBUiibHas https://m.edsoo.ru/074c8865
TpeyroyibHas nupamuaa u
MIPaBWIbHBIN TeTpadip; KyO
[Ipencrasnenue o NpaBUIIbHBIX

50 MIII)OFOFpaHHI/IKaXI OI;Taaz{p, brbmmorexa [IOK

https://m.edsoo.ru/a0fddSbf
JOJIEKa’dIp U UKOCA3P.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,

51 MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubanorexa [IOK
CHUMMETPHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajieJenuneaax, MpaBuIbHbIX
MHOT'OIpaHHHUKaX
Brruucnenue anemMeHTOB

52 MHOTOI'PaHHHUKOB: pedpa, TnaroHasi, bubnmorexa LIOK

https://m.edsoo.ru/6cdbecef
yIJIbl
[Tnmomaae 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSAMOM
53 IIPU3MBI, IUIOMIA/(b OCHOBAaHUH, Bubmrorexa LIOK
. https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY TIPU3MBI
54 [Tmomaae 6OKOBOM MOBEPXHOCTH U but6mmoreka [JOK




IIOBEPXHOCTHU IIPABUIIBHOM

MUPaMH/JIbI, TEOpEMa O TUIOIAAN
OOKOBO OBEPXHOCTH YCEUCHHOMN

https://m.edsoo.ru/5603e30b

MTUPAMHE/TBI
55 KonTtponbHas paboTa 1o teme bu6mmoteka [LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bu6mmoreka [IOK
56 IT 0 00BE
OHTHE 0O ODBEME https://m.edsoo.ru/7ad0020b
\ bubmmoreka [JOK
37 O0bem mupavn e https://m.edsoo.ru/235171b3
\ bubmmoreka [IOK
58 O0bem mupavn e https://m.edsoo.ru/f47dfefd
. bubnuoreka [IOK
> O0bem mupavn e https://m.edsoo.ru/79¢10312
\ bubmmoreka [JOK
60 OOBeM mupamue! https://m.edsoo.ru/2faadc3f
\ bubmuorexa [JOK
ol O0bem mpu3vbI https://m.eds00.ru/79853608
\ bubmuorexa [JOK
62 O0bem mpu3vbI https://m.eds00.ru/1¢053890
\ bubmuorexa [JOK
63 O0bem mpu3vbI https://m.edsoo.ru/482d3f51
64 KonTtponbHas paboTa o teme bubnnorexa [IOK
"O6bEMBbl MHOTOTPAaHHUKOB" https://m.edsoo.1u/28a6573¢
[ToBTOpeHnue, 06061eHNEe
65 cucTeMaTu3alnus 3HaHUU. bubnuoteka [IOK

[Toctpoenue ceuenuii B
MHOT'OTpaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, 06001IeHIE
cucTeMaTu3als 3HAaHUH.

66 Brruucienue paccTossHUM: MEXTY | bubmmoreka [JOK
JIBYMsI TOYKaMH, OT TOUYKH J0 MPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU
bu6mmoreka [IOK
67 Hroroas koHTpobHAs paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3allMsl 3HaHUH.
Brrunciienue yrioB: Mex
68 CermHBanmyHrMHcs{ Hp?[MIiMI/I, 1 Bubmorexa IIOK
. https://m.edsoo.ru/56765e8b
MEXTy MPSMOU U TIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
TUTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KITIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Jlara nudpoBbIe
Tema ypoka Konrpouabsnsie | IlpakTuyeckue p
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Cdepa u map: ueHTp, pajanyc,
1 JIMaMeTp; IJI0ILA]b TOBEPXHOCTH 1 bubmmorexa [IOK
P P https:/m.edsoo.ru/0341bc2b
chepsl
B3aumnoe pacnonoxenue chepsl u
bubnnorexa [JOK
2 IJIOCKOCTH; KacaTeNbHas TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3o6paxkenue cdepsl, mapa Ha | bubmmoreka [IOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15{7{2
unuuapudeckast mOBEpXHOCTD,

4 00pa3yromue MUJINHIPUIECKOM | bubnnoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHAPUYECKOU https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIIas 1 och; | bubnnoreka [IOK
ILIOMIA b OOKOBOM U IOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N300paxeHne NUINHIPA HA
miockocT. Pa3BepTka nunuHapa.

6 CeueHus HUIUH] I; (HJIOCKOCTBIiO 1 buGnnorexa [IOK

N P ’ https://m.edsoo.ru/016e25eb
napayuIeTbHON UITN
MEePIEHANKYIISIPHON OCH ITUIHH/IPA)
bubnmnoreka [IOK
7 KoHnueckas moBepXHOCTb, 1 H

https://m.edsoo.ru/c94ba09b




00pa3yrolne KOHUYEeCKOu
MIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BeplIMHa,

bubnuorexa [JOK

8 o0Opasyromas ¥ 0Chb; IJIOIA,

PasyIoIad 1 0ch; HIOMaL https://m.eds00.ru/897dd3b2
OOKOBOM U MOJTHOU MOBEPXHOCTH
VceuéHHbBIN KOHYC: 00pa3yrolme u

9 BBICOTA; OCHOBaI-}I,I/IH 5 goxs(;};)aﬂ bubmorexa LHOK
’ https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N306paxeHne KoHyca Ha
riockocTu. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IIOCKOCTHIO, bubnnoreka [IOK
rapasuieIbHOM OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
TUTOCKOCTBIO, POXOIAIICH uepe3
BEPILINHY)

1 KomOunamust Ten BparieHus u bu6nmmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHbIA OKOJIO

2 cdepsl; cdhepa, BMcaHHas B bubnnoreka [IOK
MHOTOTPaHHUK UJIU B TEIIO https://m.edsoo.ru/0b136158
BpaIICHHS

13 [Tonsitue 06 00beMe. OCHOBHBIC bu6mmotexka I[IOK
CBOICTBA 0OBEMOB TeEJ https://m.edsoo.ru/26a03fb7

bu6nmoteka [IOK

14 O0BeM 1IHHApPa, KOHYCa

HHITHHADa, KOHY https://m.eds0o.ru/5513d87b
bu6nmnoreka LIOK

15 O01Be apa omanb che

EM LIaPa M II0Math Chepe! https://m.edsoo.ru/d189bde2
Bubnuoreka IIOK
16 [TogoOHEBIE TENa B IPOCTPAHCTBE. i

https://m.edsoo.ru/810cf1eb




COOTHOIIEHUS MK TLIOIAIASIMHU
MMOBEPXHOCTEH, 00bEMaMH
MOTOOHBIX TE

17 KoHnTposabHas padora no remam bubnuorexa [IOK
"Tena Bpamenus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha m10cKoCcTH U B bubanoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnuoreka [IOK
19 CI10’)keHME ¥ BBIYMTAHHUE BEKTOPOB
https://m.edsoo.ru/23{4f089
bubnnorexa [JOK
20 YMHOXKEHHEe BEKTOpa Ha YUCIIO
MHOCHHE BEKTOPa Ha HHC https://m.edsoo.ru/dee379eb
Paznosxenue BekTopa 1o Tpem
21 HEKOMIIJIAaHAPHBIM BEKTOpam buGmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBwiio napaenenunena
Pemenne 3amad, CBSI3aHHBIX C
N N bubnuorexa [IOK
22 MPUMEHEHUEM MPABUII ACUCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPAMHU
KoopanHatHO-BEKTOPHBIN METOT
23 I I/Ip eIIEHUH FCOMC”E UYECKUX bubmorexa HOK
PP p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssiMmoyronbHas cucrtema
4 KOOpJMHAT B IIPOCTPAHCTBE. bubnuoreka [LIOK
Koopaunats! Bektopa. [Ipocreiinme https://m.edsoo.ru/48db7058
3a/1ayu B KOOPJAMHATAX
75 Yron mexay BEKTOpamH. bubnuoteka [IOK
CxkansipHO€ MpoU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruucnenue yrioB Mexy bub6nmnoreka [IOK

MMPAMBIMU U IINIOCKOCTAMU

https://m.edsoo.ru/8efbe78e




KonTponbhas padora no reme

bubnnorexa [JOK

27 "Bexropei i K?OPHHHaTH ? ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE U

)% cucreMaru3aius 3HaHui. OCHOBHBIE 1 bubmmoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHnue, 0600IICHNE U

29 cucremaTtusanus 3HaHuid. OCHOBHBIS | bubnuoreka [IOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUHI
[ToBTOpEHME, 0000IICHUE U

30 cucTemMaTu3alnus 3HaHui. 3a1auu | bubnuoreka [IOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3aIvs 3HaHUH. 3a1auu | bubnuorexa [JOK
[UIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpenue, 06001IeHUE U

0 cucremaTtusanys 3HaHuil. OCHOBHBIS 1 bubnuortexa [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUHU

bu6nmnoreka [IOK

33 Wroroas koHTposbHAs paboTa 1 hitps://m.cdsoo.rwec24dfc?

3 [ToBTOpEeHue, 0000IICHIE 1 1 bubnmnoreka LIOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/f465d10e
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus
pe3yJbTara
7 I'eomerpust
7.1 OrnepupoBaTh MOHATUSIMH: TOUYKA, IPsiMasi, TNIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PEUICHUU
' r€OMETPUUYECKHX 3a7a4
73 OrnepupoBaTh MOHATHAMH: TAPAUIECIBHOCTh M TMEPHEHAUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
"4 KnaccuduiupoBaTs B3aMMHOE PacHoONIOKEHUE MPSMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JIBYTPAHHOIO yTJa,
7.5 pedpo ABYTpaHHOTO YTIJIa, TUHEHHBIN yroJl IBYTpaHHOTO yTJia, TpajycHast
Mepa JIByrpaHHOro yria
16 OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBIMYKIIbIHA
' MHOTOT'PaHHUK, JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPaHHUK
7 Pacnio3naBaTe OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MHUpaMuja, NpuU3Ma,
' MPSIMOYTOJIBHBIN Mapaliienenumes, Kyo)
KnaccudumupoBate  MHOTOTPaHHHMKH, BBIOWpas  OCHOBaHUsS  JJIA
. kinaccuukanuu  (BBIMYKJIBIE W HEBBIYKJIbIE  MHOTOTPaHHUKH,
' MpaBUJIbHbIE MHOTOTPAHHHMKH, TpsIMbIE MW  HAKJIOHHBIE IPHU3MBI,
napauIeNIeTUIIe/Ib] )
79 OnepupoBaTh TTOHATHSIMHU: CeKyImas IJIOCKOCTb, ceueHue
' MHOT'OTPaHHUKOB
710 OOBSICHITh ~ TPUHIUMBI ~ TIOCTPOEHUS  CEUEHWH  MHOTOTPAHHUKOB,
' UCIIOJIb3YsI METO/I CJIEZIOB
711 Crpouth Cce4YeHHMsI MHOTOIPAaHHHUKOB METOJIOM CJIEAOB, BBINOJIHATh

(BBIHOCHBIE) IJIOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaX0XJI€HUE T€OMETPUUYECKUX BEITMYMH MO 0Opasiam
WM QIrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOJABI IpHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYMCIICHUE
pacCTOAHUN MEXKIy ABYMs TOYKaMHU, OT TOYKHU JI0 MPSMOU, OT TOUKH JI0

IIJIOCKOCTH, MEXKAY CKPEINUBAIOIMIUMUCA IIPAMBIMU

7.13

Pemrats 3aaa4i Ha HAXOXIACHUC I'COMETPHUICCKUX BCIUYHH I10 06pa3uaM
WX aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKHUE METOIbI IIpH
pPCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YIJIOB
MCKAY CKPCIIUBAOIMIUMUCH HPAMBIMU, MCKIY HpﬂMOﬁ U IINIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Beryucisate 00bEMBI W IUIONIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY ILUIOIIAISIMU MMOBEPXHOCTEH, o0BEMaMH MOTO0HBIX

MHOT'OTPaHHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPUH, LICHTP, OCh U IIJIIOCKOCTh CUMMETPUU (I)I/Il"ypbl

7.16

W3Bnekarp, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MpPEACTaBICHHYIO Ha

yepTexkax U pUCYHKax

7.17

HpI/IMeHHTL TCOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMECTPUUICCKUX
3aaa4, NOpcAroiararommux HCECKOJIBKO MMaroB pemicHHud, €CIIN YCIOBUA

MMPUMCHCHUA 3aJaHbI B SIBHOU (I)opMe

7.18

HpI/IMeHSITL HpOCTGﬁH.IHG IIpOrpaMMHBIC  CpCACTBA U  3JICKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPH PCHICHUN CTEPCOMETPUICCKUX 3aaaqd

7.19

[IpuBOAUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U

JKU3HHU, PACTIO3HABATD MPOSABJICHUEC 3aKOHOB I'COMETPUHU B HUCKYCCTBC

7.20

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS Ha MPAKTHKE: aHAIU3UPOBATh peaibHbIE
CUTyallud M MPUMEHATh W3Y4YEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA
peneHus MaTEeMaTUYECKH chopMyIMPOBaHHON po0JIeMBl,
MOJIEJIMPOBaTh PEAbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH, MCCIEN0BATh
MIOCTPOCHHBIE MOJIENH C UCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATUU U
TeopeM, armnapara anreOpsl, pearb MPakTHYeCKUe 3aauu, CBSI3aHHBIC C

HaXOXIACHUEM I'€COMETPUUCCKHUX BCINYNH




11 KIIACC

Kor IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NpoOBEPsSIeMOro .
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHusd
pe3yJabTara
6 I'eomerpust
OnepupoBaTh NOHATHSIMHU: LMIMHIPUYECKAs IOBEPXHOCTh, 00pa3yroIine
6.1 LHWIMHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpasyroliue  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuyecKast
MIOBEPXHOCTH
6.2 Pacnio3naBath Tena BpauieHus (LMIMHIP, KOHYC, cdepa U 1ap)
6.3 OOBACHATH CLIOCOOBI TIOTYYEHUS TEJT BPAILICHUS
6.4 KnaccudunupoBars B3auMHOE PactioiokeHue chepsl U TNIOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTa CETMEHTa, 1IapOBOW CJIOW, OCHOBAaHHWE IIApOBOrO CJIOS, BHICOTA
LIapOBOTO CJI0, IIIAPOBON CEKTOP
6.6 Bbruncnare 00b€MBI M IUIOIAAM [OBEPXHOCTEH TeN  BpallleHus,
' reOMETPHUECKUX TeJl C IPUMEHEHHEM (popMy
OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHHK, BIMCAaHHBI B cdepy U
6.7 OIMCaHHBII OKOJIO cepsl, cepa, BIMCaHHAsE B MHOTOIPAaHHUK HJIU TENO
BpalleHus
68 Bbruncnare  COOTHOLIEHHMS MEXAY IUIOIIAASIMM  IOBEPXHOCTEH U
. 00bEMaMu MOI00OHBIX TEN
69 N300pakaTh n3yuaemble (PUTYpbI OT PyKH U C MPUMEHEHHMEM IPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB HPOCTHIX
6.10 O00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHMS Tel
BpalleHus
W3BnekaTh, MHTEPIPETUPOBATh W IMPeoOpa3oBBIBaTh WH(POPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (hUrypax, MpenCTaBICHHYIO Ha
yepTekax U pucyHKax
[IpumeHnsTh TEeOMETpUYECKHE (AaKTHI Ul PEIICHHUS] CTEPEOMETPUIECKUX
6.12 3a/1a4, MpeaIoaraloliuX HECKOJBKO IIaroB PEIIEHUs, €CIU YCIOBHUS
IIPUMEHEHHMS 33J]aHbl B ABHOH (popme
6.13 OnepupoBaTh NOHSATHEM: BEKTOP B MPOCTPAHCTBE




6.14

BremonHaTh IIGfICTBHSI CJIOKCHUS BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOXCHHA BCKTOPA Ha 4YHUCIIO, OGLﬂCHﬂTL, KakKMMH CBOMCTBAMU OHH

00J1a1a10T

6.15

HpI/IMeHHTB IIpaBHJIO MMapaJlICJICIUIIEAA ITPU CIIOKECHHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JAEKApPTOBBl KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroa MexXZAy BEKTOpaMH, CKalIpHOC IIPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB U IPOU3BCACHHUE BCKTOPA Ha 4YHCIIO, Yroj
MCKAY BECKTOPaMH, CKAJISIPHOC MTPOU3BCACHUC, PACKIIAABIBATE BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aILaBaTI) IIJIOCKOCTH YPAaBHCHHUEM B IIeKapTOBOﬁ CUCTEMEC KOOpAUHAT

6.19

Pemate mpocreimme reoMeTpUyYecKMe  3aJayd  Ha  [IPUMEHEHUE

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemars 3agaum Ha J0Ka3aTEeNbCTBO MaTEMAaTHMUYECKUX OTHOIIICHUH W
HaXO0XKXJACHHUC I'COMCTPHUICCKUX BCIHWYHH I10 o6pa3uaM WK aJIrOpuTMaM,
IIPUMCHA HU3BCCTHBIC MCTOABI IIpu PCUICHUN CTaHJapTHBIX

MaAaTEMAaTUYCCKUX 3aJlaqd

6.21

HpI/IMeHHTB HpOCTGﬁH.IHG IIpOrpaMMHBIC  CPEACTBA U IDJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI TP PCIICHUN CTCPCOMETPUUCCKUX 3aaaqd

6.22

[IpuBOaUTE IPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, PACTIO3HABATD ITPOABJICHNUEC 3aKOHOB I'COMETPUHN B HCKYCCTBC

6.23

[IpuMeHsATH MONyYyeHHBIE 3HAHMS HA TPAKTUKE: aAHAJIU3UPOBAThH
peaJibHble CUTyallUd W TPUMEHSATh HM3y4YEHHbIE TOHATHSA B IIpOIECcCe
MOMCKA pelIeHUs] MaTeMaTH4YeckH C(OpMYJINPOBaHHONW MpPOOIEMBI,
MOJIETTUPOBATh pealbHbIE CUTYallUd Ha S3bIKE T€OMETPHUU, UCCIIEN0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, afrmapara anredpsl, penarb NpakTUYECKUe 3a/1a4M, CBSI3aHHBIE C

HaXOXJICHUEM I'€COMCTPUICCKNX BEIIMYHNH




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHBIE MOHSATHS cTepeoMeTpuu. Toduka, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  IOCTPOGHUM  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIIECJCTBUS U3 HUX

7.2

B3aumHoe pacnosnokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
MapajuleJIbHbIE W CKpelluBarouiuecs mnpsMble. [lapajuienpHOCT HPSAMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajlieNibHble TMpsIMbIE B MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSMBIX, MAPaUICIbHOCTh MPSMOW U IIOCKOCTH. YTIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yol MEXKIy TMPSAMBIMH B  IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
mwiockocteil. [Ipocteiimme npocTpaHcTBeHHBbIE (PUTYpHI HAa TIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes1, HoCTPOeHNEe CeYeHUM

7.3

[lepneHUKYIApPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPsIMbIE NTapPAJIJICIbHBIE U IIEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MIPSAMOM U IJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIIEHIUKYIAPHON
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOld MEXAY IMPAMOM M IUIOCKOCTBIO,
JNBYTPAHHBIA YIroOJI, JIMHEHMHBIM yroa JBYrpaHHoro yria. Ilepnengukymsp u
HAKJIOHHBIE. PACCTOSHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHHME OT IpPSMOM 10
IJIOCKOCTH, MPOEKIHsS (QUIyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
IIpU3HAK  [EpPHEHAUKYJSIPHOCTM  JBYX  IUIockocted. Teopema o  Tpex

MIEPIEHIUKYIISIPax

74

IloHsATHE MHOIrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOIPDAHHMKA, BBIIIYKIIBIE H
HEBBIMYKJIbIE MHOTOIpAaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npuU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NMpsMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
ITOJIHAs! TOBEPXHOCTH NMpu3Msl. [lapamnenenunen, npsMoyroibHbIA NapayIesIeHIe
u ero coucrtsa. Ilupamuna: n-yroiapHas nupamuia, 'paHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBasi ¥ MOJHAs MOBEPXHOCTh MUPAMMJIbl, IPABUIIbHAS M yCEUCHHAsl MHpaMUA.

OneMEHTBI Opu3Mbl U TMMHApPAMUIBI. HpaBI/IHI:HBIe MHOTI'OTpaHHUKH: TIOHATHC




[IPaBUJIBLHOIO MHOIOTPaHHUKA, MPAaBWIbHAs IIpU3Ma M IpPaBWIbHAs IUPAMHUIA,
IIpaBWIbHAs TPEYroJjibHas MUpaMUAa U IPaBWIbHBIA TeTpasap, Ky0. Ilpencrasnenne
O NPaBHJIBHBIX MHOTOIPDAaHHHUKAaX: OKTa’ap, AOJCKa’ap MU ukocadapyrue CedeHus

IIPU3MbI U ITUPAMUBI

7.5

Cummerpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOIA,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NTUpaMuax, NapajulesieuIe1ax, NpaBuiIbHbIX

MHOTI'OT'paHHUKaX

7.6

Bbruuciienue 31eMEHTOB MHOTOTPAaHHHMKOB: peOpa, auaronanu, yriel. [lnomansb
OOKOBOW TMMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSAMOW TPHU3MBI, IUIOMIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHOW NUPaMHUABI, TeOpeMa O ILIOLIAAU

yceu¢HHoM nupamuibl. [lonstue 06 o0beme. OObEM TUPAMUIBI, TPU3MBI

1.7

HO,I[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CooTHoIICHUS MEXKAY IomaassMu HOBerHOCTeﬁ,

00bEMaMu HOI00HBIX TEN

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

I_[I/IJ'II/IHI[pI/I‘leCKaSI IMMOBCPXHOCTD, 06pasy}0ume LIHJIHHI[pH‘lCCKOfI IMOBEPXHOCTHU, OCb
HHHHH}IpH‘ICCKOﬁ IMOBEPXHOCTH. HI/IJ’II/IHI[pI OCHOBaHHS W OOKOBas IMOBEPXHOCTD,

oOpa3syromas 1 0Ch, TUIONIaAh OOKOBO U MOJTHON MTOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTh, 00pa3yrolre KOHUYECKO MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIINHA, O0Opa3yromas U OcCh,
Ioaab OOKOBOW M TOIHOW MOBEPXHOCTH. YCEUCHHBIN KOHYC: oOpasyloliue u

BbBICOTA, OCHOBAHUSA U OokoBas MMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, 1uaMeTp, IIomaab MOBEpXHOCTH cdepbl. Bzanmuoe

pacrosioxeHue cepsl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MIomaib

cepbl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha INIOCKOCTH. PaSBépTKa ONUJIMHApA U KOHYCa

6.5

KomOunanuu Ten BpalleHHss U MHOTOIPaHHUKOB. MHOTOTrpaHHMK, OIMCaHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, UJIU TCJIO BPpAllICHUA

6.6

[Tonsitue 06 oO6beme. OCHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 oOBEMe
MPSIMOYTOJIBHOTO Tapajuiefienumnena u ciaeactBus u3 Hee. OObEM IUIUHIpA,

koHyca. OO0BEM mapa u miomaab chepol




[MomoOusie Tenma B mpoctpaHcTBe.  COOTHOMIGHWS  MEXKIAY — IUIOMIAISMH

67 MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI
6.8 Ceuenus umnuHzapa (mapauleIbHO U IMEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHyca
' (mapaienbHOE OCHOBAHMIO U IIPOXO/ISIIIEE UEPE3 BEPILUHY), CEUECHUS 111apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. Cll0)KEHHE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IlpaBwio mnapamnenenunena. PemeHue 3amad, CBS3aHHBIX  C
IPUMEHEHHUEM NpaBWIl AEHCTBHUM ¢ BEKTOpamMu
[IpsamoyronbHas cucreMa KOOpAMHAT B THpocTpaHcTBe. KoopauHaTel BeKToOpa.
6.10 [Tpocreiiine 3amaun B KOOpJAMHATaX. YTrosu Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MECKAY IMPAMBIMHA U ITNIOCKOCTSMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PEIICHUH T€OMETPUYECKUX 3a]a4




HHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPETHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
NMpoBepPsieMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001ero
TpeOOBaHUA oOpa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, ANTOPUTMAMU PELICHMS 3a]1ad;
yMeHue (opMynupoBaTb W ONEPUPOBATH MOHATUSMH: OINpE/EICHUE,
aKCHUOMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKHU; IPUMEHATh UX; yMEHUE (OPMYIUPOBATH
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEDPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHAYKIHH;
MIPOBOAMUTH  JIOKA3aTEJIbHbIE pACCYXACHHUS IpU pElIeHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTb  PACCYKICHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU Haj
MHO)KECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis OIUCaHMsI pealbHbIX MPOIECCOB U SBJICHUHN U MPH PELICHUH
3aJa4, B TOM 4YHCIE M3 JPYIHX Y4eOHBIX IPEeIMETOB; YyMEHHE
OIIepUpPOBaTh MOHATUAMU: Tpad, CBSA3HBIN rpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONUCHIBaTh Ipadbl Pa3TUUHBIMU

croco0aMu; UCIOIB30BaTh Tpadbl PHU PEIICHUH 33/1a4

YMeHne onepupoBaTh MOHATHSIMHU: HAaTypalbHOE YHCIIO, LEN0e YHCIIO,
CTEIeHb C IIeJIbIM TOKa3aTeseM, KOPeHb HaTypalbHOI CTENeHH, CTENeHb
C palnMOHAJIbHBIM  TIOKa3aTeleM, CTeleHb C  JICHCTBHTEIBHBIM
nokaszateneM, JiorapupM YHMcIa, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJIBHOTO YHCJA, OCTATOK II0 MOAYIIO, pAIMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
2 palMoOHANBHBIX, JEHCTBUTENFHBIX YWCENl; yMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIETMMOCTH, HAaUMEHbBIINH OOIIMI JenuTeNns U HauMeHbIIee
o01Iee KpaTHOe, aNropuT™M EBKIIHMIA MTpH PEIIeHnH 3a/1a4; 3HAKOMCTBO C
pa3NUYHBIMM ~ TO3MLIUOHHBIMH  CHUCTEMaMH  CUHUCIICHHUS;  yMEHHe
BBINTOJTHSATH BBIYMCIICHUE 3HAYCHWH W MPeoOpa3oBaHMs BBIPAKEHHH CO
CTENEHSMH U Jorapu(mamMu, NnpeodpazoBaHHs JPOOHO-PALMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OICPpUPOBATh IHOHATUAMMU: IIOCICAOBATCIBHOCTD,




apudMeTnIecKas porpeccusi, reoMeTpudecKas porpeccusi,
O0ECKOHEUYHO YOBIBAIOIIAasi TI'EOMETPUYECKas TIPOTPECcCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpPHPOBATh IMOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COTPSDKCHHBIC KOMITJIEKCHBIE YHCIIa, MOJIYJIb U apPTYMEHT KOMIUIEKCHOTO
gucna, ¢opMa 3amMch  KOMIUICKCHBIX 4YHcenl (reoMeTrpudeckas,
TPUTOHOMETpPUYECKass W  ainreOpamdeckas); yMeTb IPOU3BOIUTH
apudMeTUYECKHE JEeUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPUBOIMTH
MpPUMEpPbl  HCIIOJIB30BAHMUS ~ KOMIUICKCHBIX  YHCEN;,  ONEPHPOBATH
MOHATUSIMM: MaTpuua 2X2 u  3X3, omnpeaeiuTesb  MaTpHIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMeHHE ONepUpOBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJbHbIe, CTENEHHbIE, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHE
YPaBHEHUs W HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBI C IMOMOILNBIO Pa3JIM4YHBIX NPUEMOB; pEIIATh
YpPaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMETpPOM; IIPUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS MAaTeMaTUYECKUX

3a/1a4 ¥ 3aja4 U3 Pa3IMYHbIX 00JIacTell HAyKU U peaIbHOM JKU3HU

YMenue onepupoBaTh MNOHATHAMM: (YHKUHSA, UYETHOCTh (YyHKUHUH,
MEePUOJUYHOCTh (DYHKIUH, OTPAaHMUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee U HAaUMEHbLIee 3HAUYCHUS
(YHKIIMU Ha IPOMEXKYTKE, HENpepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
¢GbyHKIMH, TIepBasi U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUECKUI U
(¢bu3nueckuil CMBICT MPOU3BOJHOW, TMepBOOOpa3Has, ONPEACICHHBIH
MHTErpaj; YMEHHE HaXOJWUTh aCUMITOTHI rpaduka (yHKIHHU; yMEHHUE
BBIUUCIATh MPOU3ZBOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIO3ULMHU (YHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; YMEHHME HAXOJIWUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIMIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJs HUCCIEN0BaHUS (YHKUIUH,
HaXOJIUTh HAuOONbIIME W HAaWMEHBIINE 3HAUYECHUS (QYHKIMA; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BaHMUEM arapaTa MaTeMaTHYeCKOTro
aHalu3a; MPUMEHATh IPOU3BOAHYIO I HAXOXJIEHHS HaWIy4dlIero

pEeIICHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLHAJIBHO-ODKOHOMHWYCCKUX H




(bU3MYeCKUX 3a7avax; HaXOAUTh TUIOMIAJAN U 00BbEMBI (DUTY C TTOMOIIIBIO
I/IHTeraﬂa; HpI/IBOIII/ITb HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIBI0 AU GEepeHIINATHHBIX YPABHCHHIA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKUUH, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUWH, JTUHEHHas (yHKIMSA, KBaIpaTU4HAs
byHKIIHS, paroHaIbHas byHKIIHS, CTENeHHas byHKIIHS,
TpUTOHOMETpUYEeCKHEe  (DYyHKIMH, OOpaTHbE TPUTOHOMETPUYECKHE
GyHKUMH, TOKa3aTelabHAas M Jorapupmuueckas (yHKUMH; YMEHHE
CTpOUTH TpapUKH H3YyYCHHBIX (YHKIMH, BBITOIHATH MPEOOpPa3OBAHUS
rpaduKoB GYHKLIMH, UCIIOJIB30BaTh I'paUKH AJIs U3y4EHHs! IPOLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJa4 U3 peallbHOW >KU3HHU; BhIpakaTh (POpMyJIaMu 3aBUCUMOCTH MEXAY
BEIMYMHAMH; UCIOIb30BaTh CBOHCTBA W Tpapukd (QYHKIUH IS
pelleHysl ypaBHEHH, HEpaBeHCTB U 3a/la4 ¢ MapamMeTpaMu; u300pakaThb
Ha KOOpPAMHATHOW IUIOCKOCTH MHOYKECTBA PEIICHWM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 3a7aydl pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJU U YacTH, HAa JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIyT, HAJIOTH, 3a/1a4M U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJa4M, MCCIECNOBATh IOJYYECHHOE PELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJAbTAaTOB; YMEHHE MOJAEIUPOBAThH
peanbHBIE CUTyallUM Ha $A3bIKE MATEMAaTUKHU; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMbl 10 YCIOBHIO 33Ja4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIU C HCIOIB30BAHMEM ammapara

anredpbl, THTEPIPETUPOBATD MOJIYYEHHBIH pe3yIbTarT

YMeHue oneprupoBaTh MOHATUAMU: CpeiHee apru(pMeTHUecKoe, MeInaHa,
HauOoJblllee W  HauMEHbIIee 3HAYeHUs, pa3Max, JAUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHe U3BJeKaTb,
HMHTEPIPETUPOBaTh HH(OPMALIMIO, TPEICTaBICHHYI0 B Tabmuuax, Ha
auarpammax, rpadukax, OTpaskarollyl0 CBOWCTBA PeallbHBIX MPOILIECCOB H
SBJIEHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U AUArpaMM;
HCCIIEI0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpa@uyecKux  METOJOB U  DJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIeIOBaTh COBMECTHBIE HAONIOJNEHHS C TIOMOIIBIO JAUArpamm

paccenBaHus U JIMHEHHON perpeccuu




YMeHue omnepupoBaTh MOHSATHUSMH: CIyYalHBI OMNBIT W CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIIY9allHOTO COOBITHS; YMEHHUE BBIYUCISATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TpaUIecKuX METOJOB; MPHUMEHSThH
(hOpMyIIBI CIIOKECHHSI M YMHOXXCHUS BEPOSTHOCTEH, (HOpMYITy TOJIHOM
BEpOSATHOCTH, (hopmyny bepHyiu, komOuHaTOpHBIE (HAKTHI U (HOPMYJIBI,
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITUH; YMEHHE OIECPHUPOBATH
MOHATUSIMHU: CIIy4aiiHasi BEJIMYMHA, pACIpE/ICICHUE BEPOSATHOCTEH,
MaTeMaTHYeCKOe OXXKHIAHWE, IHMCIEPCHUS W CTaHIApTHOE OTKIOHEHHE
CIIy4aiiHOH BENWYHMHBI, (YHKIUU paACHpPENeICHUsS ¥  IJIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeIbHOTO W HOPMAJIBHOTO  paClpe/IeICHUN;
YMECHHE HWCIIOJIb30BaTh CBOMCTBA WM3YYCHHBIX paCIpeiCiCHuH IS
pellieHus 3a/la4; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIMX YHCEl,
METOJIbI BBIOOPOYHBIX HCCIICIOBAHUN; YMEHWE TIPUBOIUTH IPUMEPHI
MPOSIBJIICHUST 3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX M OOIICCTBEHHBIX
SIBJICHUSIX; YMEHHUE OTICPUPOBATh MOHATUSMHU: COUYCTAHHUE, IEPECTAHOBKA,
YHCIIO COYCTAHMId, YHUCIO TepecTaHOBOK; OuHOM HpIOTOHA; ymeHue
MIPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PacCyKICHUS ISl PEIICHUS 3a/1a4;
OLICHUBATh  BEPOSTHOCTH  pealbHBIX  COOBITHUH; COCTaBIISATh

BEPOATHOCTHYIO MOJCIIb U HHTCPIIPETUPOBATH HOHy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTb IOHATHUAMH: TOYKA, MpsiMas, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YA, IUIOCKMH yrodi,
JBYIPaHHBIA YTroJ, TPEXTPaHHBIM YroJl, CKpELIMBAIOIIUECs IpsMbIE,
MapajuleIbHOCTh U NMEPHEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yrou
MEXY NPAMBIMH, YroJd MEXKIAY HNPSAMOW U IUIOCKOCTBIO, YrOJd MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKU JIO IIOCKOCTH, PACCTOSIHUE MEXITY
MPSIMBIMHU, PACCTOSTHUE MEXY IJIOCKOCTSIMHU; YMEHUE UCIIOJIb30BaTh MIPH
pelIeHnr 3aja4y u3ydeHHble (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKHe MOJENIHU C MOMOIIbI0 T€OMETPUYECKHX IOHATUH W

BCJIMYHH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aJa4n

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMIAJL (UTYpBI, 00bEM (UTYPHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHME MHOTOIPAaHHUKA,
Ky0, mapajuienenuiesn, Npu3Ma, NUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallleHMs], UMIMHIpP, KOHYC, 1ap, cdepa, Iiomaas cepsl, MIomanb
MOBEPXHOCTU TMHUPAMU[IBI, NPHU3MBI, KOHYyca, LMWIMHApPA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO TapajuleNienuneaa, MUpaMHIbl, MPU3MBbI, LWIMHIPA,




KOHYyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEUCHMS KOHYyca M IIMIIMHIA,
napajulelbHble OCH MM OCHOBAaHHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs chepbl, IWIMHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKA, H300pa)kaTb MHOTOTPAHHUKH, (PUTYPBI U MOBEPXHOCTH
BpALICHUS, UX CCUCHHS, B TOM YHCIIE C TIOMOIIBIO AJICKTPOHHBIX CPEACTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH ONpENENeHHs N3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
O CBOWCTBAax M NpPU3HAKaX IeOMETPUYECKUX (uryp, 000CHOBBIBATH HIIH
OrpoBepraTb MX; YMEHHE MPOBOAWUTH Kiaccuukanuoo ¢uryp mno
pa3MYHBIM TIPU3HAKAM, BBHIOJIHATH HEOOXOAMMBIC JIOTIOJTHUTEIBHBIC

MIOCTPOEHHUS
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YMeHue omnepupoBaTh MOHATHSMH: JBW)KEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIA MIePeHOC, CUMMETpPHsI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbBIC W MOJOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh T'€OMETPHUYECKHE OTHOIICHUS
MpU pEIICHUH 3a]1a4; HAaXOJUTh TCOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroi, IUomaab, oOBEM) TpPH pEIIeHUH 3a1ad U3 APYTUX Y4eOHBIX
MPEIMETOB M M3 PeaTbHOW KU3HU; YMEHUE BBIUUCISITH T€OMETPUICCKHE
BEITMYMHBI (JUIMHA, YTOJ, IJIOm@Ab, O0BEM, IJIOLIAAb MOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIE (OPMYJBI M METOJBI, B TOM 4YHCIIC: ILIOMIAIb
MOBEPXHOCTU MHUPAMUIBI, IPU3MBI, KOHYCA, IUIHH]IPA, TUIOMIAb cephl;
00beM KyOa, psIMOYTOJILHOTO TapajuieienuIeia, TUpaMuabl, TPU3MBI,
UWIMHIpA, KOHYyca, IIapa; yYMEHHE HaxOJIWUTh OTHOIIEHHEe OO0BEMOB

oJI00HBIX pUryp

12

VYmMmenne OIICPHUPOBATH IOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAHUHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0Oasucy,
CKaJISAPHOE TPOM3BE/ICHHE, BEKTOPHOE NPOM3BEACHUE, YroJl MEKIY
BCKTOpAaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:IfI u KOOp)IPIHaTHBIfI METOL
JUI  PEUICHUS TeOMETPUYECKUX 3a7ady M 3aJad JPYruxX y4eOHbBIX

MIPEIMETOB
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YMmenue BbIOMpAaTh MOAXOMSIIMM METON Ui pELIeHHS 3a/lauu;
[IOHUMAaHHUE 3HAYMMOCTH MAaTEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; yMEHHE paclo3HaBaTh

IIPOABJICHUC 3aKOHOB MAaTEMaTUKKW B HCKYCCTBC, YMCHHE IIPHUBOJUTH




IpUMEPBI  MATEMATHUYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITHL  POCCHICKOMN

U MHPOBOU




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Uucna v BeIYMCICHUS
1.1 Harypanbubie u nensie uncia. [Ipu3Haku AeIMMOCTH LETbIX YUCEN
12 Pamonanbubie  yncna. OOBIKHOBEHHBIE W JECATHYHbIE JpOOH, TPOLICHTHI,
' OeCcKOHEeUYHbIE TepUOANYECKHE IpodU
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleHcTBUs ¢ apudMeTHUeCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHU
14 Crenens ¢ nenbiM nokazaresieM. CTeneHb ¢ palMoHaIbHbIM IToKa3aTeneM. CBolcTBa
' CTENEeHU
s CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecaiTuuHble U HaTypalbHbIE JOrapUPMbI
JleficTBUTeNnbHBIE  uYucha. ApUQMETHYECKHe Omepauud ¢ JAeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxeHHbIe BEIUNCIICHUS], TPaBUIa OKPYTJIEHUS, IPUKUJIKA U OLIEHKa
pe3yibpTaTa BEIYACICHUN
1.8 [IpeoOpa3oBanue BeIpakeHUI
1.9 KommiekcHsble uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
22 HppaumnonanbHble ypaBHEHUS
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [TokazarenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 Lenbie 1 poOHO-palMOHATIbHBIE HEPABEHCTBA
2.6 HppaunoHnaibHble HEPaBEHCTBA
2.7 IToka3zarenbHble U JIorapuMuIeckre HepaBeHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
29 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHUN. ONpeaenuTesb MaTpULIbl




3 OyHKIIUU U TpaduKH
31 OyHKIUA, cnocoObl 3amanus ¢yHKuU. ['paduk dyHkumu. B3aumHo obOpaTHBIC
' ¢ynkuuu. YetHble u HeueTHbIE pyHKUMU. [leproanueckue GyHKINU
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢yskuuu.
3n IIpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHU.
' Maxkcumymbl 1 MUHUMYMBI (QyHKIuH. HamGonbliee u HamMmeHblee 3HAYCHUE
(GYHKLIMU Ha IPOMEXYTKE
33 CrenenHas ¢GyHKIMS C HAaTypaJbHBIM M IEJBIM TOKazareileM. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauK KOpHS n-0M CTENEHU
34 Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U rpaduKu
35 [Toka3zarenbHast 1 TorapupmMudecKas QyHKINHU, UX CBOWCTBA U Tpaduku
16 Touku paspeiBa. Acumnrotel rpaduxoB  QyHkmmid. CBoiicTBa  (QYHKIHH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccun. @opmysa ClI0XKHbBIX IPOLEHTOB
4 Havana maremarnueckoro ananusa
4.1 [TpouzBonnas pynkuuu. [Ipon3BoHbIE 2I€MEHTAPHBIX (QYHKIHUI
[IpuMeHeHne NPOU3BOJHOM K HCCIENOBaHMIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxieHue HanOoJbIIero 1 HaMMEHBIIEro 3HaYeHUs! (PyHKIMU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa U JOTuKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. [{lnarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTncTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BpallleHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anredpa u Hauajia MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byry3os B.®., Kagomues C.b. u ap.

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA
Meroanueckue pekomengauuu. I'eomerpust. 10-11 kiaccrl (k yueOHUKY

Artanacsia JI. C. u ap.) M.: [IpocBemienue

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET
http://school-collection.edu.ru
http://wmolow.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.int.ru
http://sbiryukova.narod.ru
http://www.fipi.ru/
https://math-ege.sdamgia.ru

http://alexlarin.net
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