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INOACHUTEJBbHASA 3AIIMCKA

Pabouast mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAApTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABIBISIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa30BaHUIO, W TPAJAMIMN POCCUMCKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00eclieYnBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETECHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIIBHOTO pPAa3BUTHUS
JUYHOCTH O0YyYaromMnXCsl.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM HAa YpPOBHE CpPEIHETr0o OOIIEro
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpPOBaHUSA (YHKIMOHAJIBHON MaTeMaTH4eCKOu
TPaMOTHOCTH, U3YYCHHUS APYTUX YUEOHBIX NUCUUILIINH. PazButue y oOy4arommxcs
IPABWIbHBIX MPEJICTaBICHUA O CYIIHOCTH M TNPOMCXOKJICHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOUIEHUHM PEaJbHOTO0 M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJICHUW M TPOLECCOB PEATBHONO MHpPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJH MAaTeMAaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormueckoe MbINUIeHHE, (opMHpyeMoe NpH H3YYEHHH OO0YyYarolIUMHUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHUI
B XOJ€ peIICHUS TeOMETPUUYECKUX 3aJady, YMEHHE BBIIIBUraThb U OIPOBEPrarhb
THIIOTE3bl HETOCPEICTBEHHO HCIIOJB3YIOTCA TMPHU PEHICHHH 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00NacTsIX AeSITeNbHOCTH 4denoBeka. OpueHTaluus 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIuaibHOro ObITHsA, (opMa
OTPaKEHUSI OKPYXAIOLIEr0 MHpA, YCIOBHME YCIEIIHOTO MO3HAHHUA U AKTHUBHOTO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSIET pa3Hble BHAbI y4eOHOW M TPYAOBOM JESITEIBbHOCTH,



SBJISIETCSI OJHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHus y OOyYaroUIMXCsl MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBHIHOCTH OOpa3HOrO0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 001eoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJaromuxcst  4epe3  oOecnedeHrue  BO3MOXKHOCTH  NMPUOOpETeHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JICWCTBUM,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOKEHHST 00pa3oBaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma no reomeTpuu Ha 0a30BOM YpOBHE IMpeaHAa3HAUYEHA JJid
0Oy4Yaromuxcsi CPeIHEH MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUSI, CBSI3aHHBIC
co crnenu@uKoid TEeOMETpUHM U HEOOXOJUMBIE [JIi >KHM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETPHUIO OoJiee
r1y0OKO, €ci B JajbHEWIlIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1efd  OCBOCHHUS MPOrpaMMbl 00ECeuMBAECTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3adad. IIpuoputeTHhIMM 3aJayaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHEe B 10—11 kmaccax sBASIOTCS:

e (opmMupoBaHMEe mNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmupoBaHuEe TpeACTAaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpaIleHUS
KaK 0 BaXXHEHIIMX MAaTeMAaTHUYECKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI paClO3HABaTh Ha YEPTEkKaX, MOACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

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

e (opMupoBaHume yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIleHUs! U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHHE  QITOPUTMAMU  pEHICHUS  OCHOBHBIX  THIOB  3aJay;
dbopMupoBaHUEe yMEHHUS TPOBOJUTH  HECIOXHBIE  JOKa3aTeIbHBIC
paccykJ€HUsT B XOJI€ PELICHUS] CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BuUTHE WHTEJUIEKTYaJbHbIX u TBOPUYECKUX CIIOCOOHOCTEM
oOy4JarommMxcs, TMO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTU MBITIUICHHUS,



e (opmupoBanue (GyHKIIMOHATBLHOM rPaMOTHOCTH, pEeNeBaHTHOM
r€OMETPUU: YMEHHME paClO3HAaBaThb IMPOSBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pEANbHBIX >KU3HEHHBIX
CUTyallUsiX M IMpPHU U3YYEHUU JPYIHMX YYEOHBIX MNPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh HUX Ha A3BIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
reOMETPUYECKUN amnmapar Juisd pelIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYNATENBEHON OCOOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIFOUEHHE B KYpC
CTEpEOMETPUM B Hayajle €ro U3y4eHUs 3a4ay, pELIaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMUS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa Hajl
HUMH, YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTAMYJIUPYET MPOTEKaHWe MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
NaNbHENUIIEMY U3YUYEHUIO NIPEAMETA.

[Tpennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yyalxcs B Kypce CTEpeOMETpPUM NPOBOAMTCA 3a CU€T pelIeHus 3ajad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  OIEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a MPOBOAMTCA C ONOPOM Ha
HaIJISIHOCTh, a ONEepUpOBaHUE O00pa3oM — B YCJIOBUSIX OTBJICUYECHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE coJiepkaTenbHble JuHNA Kypca «I eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble 1 IIOCKOCTU B TPOCTPAHCTBEY, «Tena BpalieHus»,
«BexTopsl U KOOpIWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHHI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

Conepxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI pabodeil mporpamMMmbl, pacmpelneia€HHbBIM [0 TojJaM OOy4eHHs,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBl OBJAJCHHE T'€OMETPUUYECKUMU
MOHATUSIMU U HaBBIKAMHU OCYLIECTBIISIOCH MOCIEAOBATENIEHO U MOCTYIATEIbHO, C
COOJIIOJICHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIOYAIIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpPE/CTaBICHUI OOydaromuXCcsl, paciiupss u
yriay6usist €€, o0pa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHnue reomerpun oTBoauTCs 2 yaca B Heaento B 10 knacce u 1 yac B
Hezeno B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHUA  CTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npocTpadHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHUe TMpsAMBIX B MPOCTPAHCTBE: IEPECEKaroIIHecs,
napajulelibHble M CKpelmBarommecs mnpsmelie. [lapamiensHOCTh NpAMBIX U
IJIOCKOCTEM B TMPOCTPAHCTBE: MapajUIelIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAJIIETBHOCTh TPEX MPAMBIX; MAPAILICTBHOCTh MPSIMON U IJIOCKOCTH. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsSMbIMU B IPOCTPAHCTBE.
[TapajuienbHOCTH IJIOCKOCTEH: [apajijieIbHbIC IJIOCKOCTH; CBOWCTBA
napajiebHbIX IIockoctei. [IpocTeifine mnpocTpaHCTBEHHbIE (QUTYpPHI Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienaenunes]; IOCTPOCHUE CEUECHU.

[TepneHaUKyISIPHOCTD MPSIMOM U TJIOCKOCTH: MEPIECHANKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MApaUICIbHBICE W TEPHEHAUKYIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPSIMOM M INIOCKOCTH, TEOpemMa O MPSAMOU
MEPIIEHAUKYJIIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIAY NPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[lepneHauKyISIp U HAKIOHHBIC: PACCTOSIHUE OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE
OT MNpsSIMOM 10  TUJIOCKOCTH,  TpoeKuust  (GUrypel  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJISIPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIEeHINKYIIIpax.

MHororpaHHuKHU

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yromapHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapautenenunen, MPSMOYTOJIbHBIN
napajyieJienune U ero cpoiicTBa. llupammupaa: N-yrosibHas nupamuaa, TpaHu U
OCHOBaHHUE MUPAMUJIbI; OOKOBas U TOJIHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
ycedéHHass nupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPaHHHUKH: TOHSATHE IMPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBWIbHAS TNHPAMUJA; TpaBWIbHAs TPEYroJibHas NUpaMHAa WU TPaBUIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap 1 ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHUAAX, [apajuieNenuIenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, WAroHaid, YIJIBL.
[Tnomane OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSIMOW TIPU3MBI,
IUTONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW TPHU3MBIL.
[Tnomans OOKOBOW TIOBEPXHOCTH U TOBEPXHOCTH TPABUIBHOW MHPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPU3MEI.

[logoGubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena BpaimeHus

[Hunuaapuueckas MOBEPXHOCT, oOpasytomue UUJTUHIPUYECKON
MMOBEPXHOCTH, OCh IIWIMHIPUYCCKON TMOBEepXHOCTH. [lunwHAp: ocHOBaHWs U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OChb, IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyC: OCHOBaHME U BeplInHa, 00pa3yrommas
U OChb, IUIOMIaJb OOKOBOM UM TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETp; IUIOLIAJb MMOBEPXHOCTU CQEphI.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJI0OCKOCTh K cdepe;
IJI01Ia1b ChEpPHI.

N3o0pakeHue Ten BpallleHusl Ha MIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpamieHWs ©W  MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAIllCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM uIMHApA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (OapaJuleIbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAHHIO U TPOXOAIIEe 4Yepe3 BEPIIUHY), CEUCHUS
miapa.

BekTOopbl H KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha miiockoctu U B mpocTpaHcTBe. CloKeHNE U BEIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4UCiI0. Pa3mokeHrne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamtenenunena. Pemienwe 3agad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBui JEHUCTBUU ¢ Bekropamu. I[IpsiMoyrosibHas cucrtema



KoopauHaT B mnpocrpaHcTBe. Koopawnatel Bekrtopa. Ilpocreimme 3amadn B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBbIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro mpeaMera
«MaremaTnka» XapakTepU3yrTCS:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIErocs] KaKk aKTHBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOrO0 OOLIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUMH,
mpolenyp TpaxkaaHckoro oOmecTtBa (BBIOOPHI, OMPOCHI M TP.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUHUAIBHBIMA HMHCTAUTYTAMU B COOTBETCTBUH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKOM TPaXKJaHCKON UICHTUYHOCTH, YBAKCHUS K
IIPOLJIOMY Y HACTOALIEMY POCCHUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MAaTEMaTUYECKOU IIKOJIBI,
K HCIOJIb30BAHUIO ATHUX JOCTHKEHUW B JIPYTMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOrO  TOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JICSITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ACTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3/10pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTHbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3nuecKkoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CHIOPTUBHO-03J0POBUTEIBHOM
JESATEIIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYHOJIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MpPO(EecCHOHAIBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeld mnpodeccud H pPealr30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caM000pa3oBaHUI0 HA TPOTSHKCHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTeMaTHUECKON HAIPaBICHHOCTH.

IK0JI0rHYeCKoe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECCKOH KYJIbTYPBI, TOHUMAHUEM BIIMSHUS
COLMATbHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIAHON M COIUAIBHOM
CpeIbl, OCO3HaHWEM TJI00AJBHOTO  XapakTepa SKOJOTHYECKHX IMpo0JeMm;
OpHCHTAIMCH Ha MPUMCHCHHE MaTEMAaTHYCCKUX 3HAHHWM I PCHICHHUS 3a/1ad B
o0NacTh OKpyXKawIeld cpeapl, IIAaHHPOBAHUS IIOCTYNKOB M OICHKH HX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO TMO3HAHHUSI:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOMICCTBEHHOW MPAKTUKH, I[TOHUMaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl 4YeIOBEUeCKOH ACSITeNbHOCTH, ITaroB ¢
pPa3BUTHA W 3HAYMMOCTH IS DPA3BUTHS I[MBWIM3AINU, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKOW KyJbTypOW Kak CpEJICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIICCTBIIATH IMPOCKTHYIO M HCCJICIOBATEIBCKYIO JCATCIIBHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPaMMbI YY€OHOTO TpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcanvnvie  nozmasamenvhwvie  Oelicmsus, — obecnedusarom
Gdopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECco8 obyuarowuxcsa (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpUMEHeHUue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue 1eicTBUA:

e BBIBIISITh U XapaKTEPHU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHUW MEXKIYy TMOHATUSIMH; (HOPMYIUPOBATH
OTIpEJICICHNs]  TOHSATWUMN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(UKaluy, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
npoTUBOpeYHsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peLIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMN ¢ Yy4E€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKue IeCcTBUA:

e HCHOJIb30BATh BOMNPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

e TMPOBOJHUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

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

Pabora ¢ undgopmanueii:

e BBIABISITH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOIIPOC U JJIsI PEILICHHUS 3a/1a4u;

e BbIOMpaTh UHPOpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MHOOPMALINIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUPOBaTh MH(GOPMAIINIO, TIPEICTABIATE €€ B Pa3IU4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
c(hOopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie = KOMMYHUKamue@Hble  Oclicmsus,  obecneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menue:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX U IMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS II0
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYKIaeMOU TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHAliora, OOHApYXKMBaTh Pa3UyMe U CXOJCTBO MO3UIIMIL;, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  PEHICHUS  3aJadd,  JKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  TPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  IMPEUMYILIECTBA  KOMaHIHOM U
WH/AMBHUIyaJIbHOM pabOThI MpU PEIICHUHU YYEOHbIX 33/1a4; IPUHUMATh LENb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPTraHHU3alUI0 COBMECTHOM
paboThI, pacnpenensaTh BUAbl padoT, TOTOBApUBATHCS, 0OCYKIATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIIOBBIX opMax paboThl (00CYykIeHNs, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W WHBIE); BBINOJHATH CBOIO YacTb pabOThl M
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYrUMU WJI€HAaMH KOMAaHJbI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanouvie  pezynamuenbie Oeticmeus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCOO pelieHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C Y4ETOM HOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU TIO3HABATENIBHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIAQJE€Th CHOCOOAMM  CaMONpPOBEPKH, CAMOKOHTpOJS IIpouecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I U YCIOBUSM, OOBSICHSATH
NPUYUHBI JOCTHKEHUSI WM HEIOCTH)KEHHS! pe3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIIEACTBHUS W3 HHUX IIPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYTPaHHBIM YroJi, TPaHU JBYI'PAHHOIO YIJa,
pedpo ABYTrpaHHOTO yrja; JUHEHHBIM Yrojl JBYIPaHHOIO yIJa; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh IOHATUSAMU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIbIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NMpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupumnupoBat ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHUS iAo
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TpPaBUIbHBIC
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE MIPU3MBI, NTapaJUICICIUIEBbI).

OnepupoBaTh MOHATUAMHU: CEKYIIAs TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) TIOCKHE HYEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYMH 1O 00pas3am Ui
QIrOpuT™MaM, MPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE METOJbl TpPH PELICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 337a4 HAa BBIUYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO HPsIMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIIMYUH 0 00pa3liam Ui
QIrOpUTMaM, NPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl NPH PpPELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad HA BBIYMCIEHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MOPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI U MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMyua) ¢ MOpUMEHEHUEM (QOpMys; BBIYMCIATH COOTHOLIEHMS] MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mMpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHOOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaXx.

[TpumensaTh TeomeTpuueckue (aKTbl JUIsl PELIEHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIAraroIuX HECKOIBKO IIAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IMPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHWS HA IPAKTUKE: AaHAJIW3UPOBATh PEATbHBIE
CUTyallud W IIPUMEHATb HM3YYEHHBIE IOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIMPOBAHHOW MpPOOJIEMBbI, MOJEINPOBATh pEalIbHbIE
CUTyallud Ha s3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJCIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, armnapara aireopbl; peuarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MNOHATUSAMHU: LWJIMHIPUYECKAss IOBEPXHOCTh, OOpa3yroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHWUYECKas  IOBEPXHOCTb,
oOpasymolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacmoiokeHune chephl U TIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boluncnsate  00BEMBI M MJIOMIAAM  TNOBEPXHOCTEHM  Tell  BpaulleHus,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.

OnepupoBarh TMOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy ¢
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpaILCHUS.

BbaucnsaTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEII.



N300paxaTh u3ydaemble (PUTYypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BEBIOTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPEICTABICHHYIO HA YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JIEWCTBHUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh IpaBUIIO NIapajuIeICIUIEAA.

OnepupoBaTh NOHATUAMU: IE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJN MEXIY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOpaMH, CKaJspHOE TMPOU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumensTh reomeTpuueckue (HaKTbl JUIS PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Peware mpocreiiiye reoMeTpUYEeCcKUe 3aa4d Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amauM Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUM U
HAXO0KJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IpumeHATP OpOCTEHIIME MPOrpPaMMHBIE  CPEICTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTE NpHUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3MPOBATH DPEAbHBIC
CUTyallud W TIPUMEHATb HW3YYEHHBIE NOHATHS B MPOLECCE IOUCKA PEMIEHUS
MaTeMaTU4YeCcKu CPOPMYIMPOBAHHON TIPOOIEMBI, MOJCIUPOBATH pEaTbHBIC
CUTyalluH Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUH U TEOpEeM, arrapaTa anre0pbl; penarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKNUX BEJTMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos
Ne HaumMeHoBaHue pa3/1eJioB U TeM DJIeKTPOHHbBIE (LM (pPOBHIE)
KouTtpoJsbHbIe
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThbI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMPIC I IUTOCKOCTH B HPOCTPANCTEe . 12 1 https://m.edsoo.ru/WT7NSO14T
[apannenbHOCT NPSMBIX U INIOCKOCTEH
IT
3 epHeHHHIfyMpHOCTL TPAMBIX 12 https://m.edsoo.ru/V611APUCD
IUIOCKOCTEH
4 Vsl MexAy IPSIMBIMU U TUIOCKOCTSMH 10 1 https://m.edsoo.ru/R3BMETBTQ
5 MHororpaHHUKN 11 1 https://m.edsoo.ru/XPW9USFB2
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 IloBTOpEHME: CEUEHHUS, PACCTOSHUSA U YIIbI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5)



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KIIACC

HaumeHoBaHue pa3aesioB U TeM

KoaunuecTBO 4acoB

JJeKTpoHHbIE (IU(PPOBBIE)

Ne n/mm Kounrtpouabubie

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
Tena BpareHus 12 https://m.edsoo.ru/HYOWQL5KQ
O0bEMBI TEN ) 1 https://m.edsoo.ru/B9ORVIYC9
BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 10 1 https://m.edsoo.ru/ANCLAGOMF
IT 600
OBTOPCHIE, ODOBIIEHIE, 7 1 https://m.eds00.r/DORV3P725

CUCTeMAaTH3alHsl 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne n/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThbI

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHBIE TOHATHS CTEPEOMETPHHU: TOUYKA,
npsiMasi, INIOCKOCTh, TIPOCTPAHCTBO.
[TpaBuia n300paskeHus HA pUCYHKAX:
N300payKeHUs INTOCKOCTEH, TTapalIeIbHBIX
OPSMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

Ilonstus: IEePeCCKaromuecs II0CKOCTH,
nepeCCKaromuecs nmpsamMad u rjiIoCKOCTb

https://m.edsoo.ru/NR6VJYCGK

IlousTus: MEPECCKArOIMECH IMITOCKOCTH,
InepeceKarommecs npsamMas U rmiI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHrue MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTEeKax

https://m.edsoo.ru/KMUQPILLO

HauanbeHble cBeieHust 0 KyOe U mupamuie,
uX pa3BEépTku U Moaenu. CedeHus
MHOTOI'PaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanbsHble cBeieHust o kyOe U nupamuie,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OI'PaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[TousiTHe 00 aKCMOMATHYECKOM MMOCTPOCHUUN
CTCPCOMETPHU: aKCHUOMBI CTEPCOMETPUUN U
CICACTBUA N3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonaTue 06 akCMOMaTHYECKOM TTOCTPOSHUU

https://m.edsoo.ru/DUKAX7QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

CTEPCOMETPHUU: aKCHUOMBI CTEPCOMETPHH U
CJICACTBUS U3 HUX

ITonsatue 00 aKCHOMAaTHYECKOM IIOCTPOCHHU

9 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKS5MLJL
CIIEAICTBUS U3 HUX
[TonsTHEe 06 aKCHOMATUYECKOM ITIOCTPOEHUH

10 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/I3A98J6Z9
CJICICTBUS U3 HUX
B3anMHoOe pacnosioxkeHue psMbIX B

11 MIPOCTPAHCTBE: MEePeCceKarouecs, https://m.edsoo.ru/lUIW8KR5Q
napajJiesibHble U CKPELMBAIOIIUECs MIPpSMble
[TapanienbHOCTb IPSIMBIX U IIJIOCKOCTEH B

12 IIPOCTPAHCTBE: apaiesibHbIe Hp}Il\fLIe B httos://m.edsoo.rW/CSIVLOLHE
IIPOCTPAHCTBE; MAapPAJUIEIBHOCTD TPEX
MPSMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npocrpaHcTse: [lapamneapHOCTh IPAMOM U https://m.edso0.ru/PO5J6D23U
IJIOCKOCTH

14 VYTIuIBI C COHAIIPaBIEHHBIMU CTOPOHAMU https://m.edsoo.ru/LLJIAVHVBW

15 Yroa Mexay IpsMbIMHU B IIPOCTPAHCTBE https://m.edsoo.ru/KGJM80EUK

16 Yros Mexay nIpsIMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24LVWHIV8

17 Hapanebrocts mockocTeit: https://m.edso0.ru/BUSTQIHZT
napajuieNbHbIe MII0CKOCTH

18 CBolicTBa MapaJIeIbHBIX TIOCKOCTEH https://m.edsoo.ru/0KQQK2ABA
[Ipocreiimue npocTpaHCTBEHHbIE (PUTYPBI

19 Ha IJIOCKOCTH: TeTpa’Ip, KyO, https://m.edsoo.ru/MRT13XP79
napaiesIenune

20 [TocTpoenue ceueHmii https://m.edsoo.ru/DI3AX05J8



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8

21

[Toctpoenue ceuenuii

https://m.edso0.ru/20GC3ZP9P

KonTponbnas pabota o reme "[Ipsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE. https://m.edsoo.ru/BI405QJEB
[TapannenbHOCTb MPSMBIX U IIOCKOCTER"
[lepneHIUKYIAPHOCTD IIPSIMOH U

23 IUTOCKOCTH: IEPIICHIUKYIISIPHBIE TIPSIMBIC B https://m.edsoo.ru/RN45YBO8R
MIPOCTPAHCTBE
II € mmapasie

24 PAMBIC TTApAILICIILHBIC 1 https://m.edso0.ru/32MXRZDDL
MEePIEHIUKYIISIPHBIE K IUIOCKOCTH
IIpssMbIe mapannensHEIE

25 P P 1 https://m.eds00.ru/JPUOTOI3N
MEePIEHIUKYIISIPHBIE K TUIOCKOCTH
IIpu3Hak neprneHauKyIIpHOC 7|

26 p PHCHAMKYIHIPHOCTH IPAMOH H https://m.edsoo.ru/DC41W6K14
IUIOCKOCTH
ITpn3nHak mepre oc ol

27 p HEPTICHANKYTAPHOCTH TIPAMO 1 https://m.edsoo.ru/HD3D63S5P
IUIOCKOCTH
Teopema o oM mepre o

28 PEMa O TIPAMOU HEPTICHAKY AAPHON https://m.edsoo.ru/YOIQSMOH1
IUIOCKOCTH
Teopema o mpsIMOIt TTEPIICHTUK YIIIPHOI

29 p p PHCHAHIKYIAPHON https://m.edsoo.ru/81R5KU5RJ
IUIOCKOCTH
Teopema o IpsAMOil IEPHESHIUKYIIIPHOMI

30 P P PHEHHRY TP https://m.eds00.ru/HFKNPKZ7T
IUIOCKOCTH
[lepnenuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
MPSIMOM 0 IIOCKOCTH
[TepnieHuKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/AD6RCACRA
NPAMOM 10 TIIIOCKOCTH

33 [TepnenuKymsip ¥ HAKJIIOHHBIC: PACCTOSIHUE https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

OT TOYKH OO IINIIOCKOCTH, paCCTOAHHUE OT
pr[MOﬁ J0 IINTIOCKOCTH

[leprnieHIuKyNsIp ¥ HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT https://m.edso0.ru/6P5BVV34R
IPSIMOM 0 IJIOCKOCTH
v : 7

35 111 B TIPOCTPAHETRE: YTOT MEALY IPAMOH https://m.eds00.ru/PSEIXUAL
U TUIOCKOCTBIO

36 JAByrpaiHblii yroil, THEHHbII yron https://m.edsoo.ru/6R4A0EOMD
JBYTPAHHOTO yTJia

37 JByrpaHibiit yrox, MHERHbI yrox https://m.edsoo.ru/ML0ZZYZC7
JBYTPAHHOI'O yIJia

38 [leprnieHIUKYIIPHOCTD MITOCKOCTEH: npyi3Ha1< httos://m.eds00.ru/Y RODSMONH
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

39 [lepnieHIUKYNSIPHOCTD MIIOCKOCTEM: an/i:sHaK httos://m.edsoo.rw/DY 2AFBAT?
MEPIEeHIUKYJISIPHOCTH JBYX TUIOCKOCTEN
IT 78

40 CPUCTIIRYIAPHOCTD [IOCKOCTEN leﬁgHaK https://m.edsoo.ru/TSBOAINH2
NEePIEHAUKYIIIPHOCTH JBYX MJIOCKOCTEN

41 Teopema o TpEX neprneHIuKyIspax https://m.edsoo.ru/0W5LZ1RVZ

42 Teopema o Tpéx nepneHAUKYIApax https://m.edsoo.ru/OP44KE54N

43 Teopema o TpEX MmepreHANKYIsIpax https://m.edsoo.ru/OWG81WDV3
KonTponbHas paboTa mo Temam
UH

44 epHeHHHVIf,y Hi[‘pHOCTB AR https://m.edsoo.ru/VOXABPOPB
miockocTeil" u "YTIIbl MeXIY MPSIMBIMHU H
II0CcKoCTIMU"!
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC

45 3JIEMEHTHI MHOTOTPaHHHKA, BBITTYKJIbIE U httos://m.eds0o0.ru/L SETEZ80X

HEBBIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: nN-yronapHas Npu3Ma; rpaHu U
OCHOBaHMS MIPU3MBI; MIPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBas M IMOJIHASL TTOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen, NpsiMOYTOJIbHbBIN
napajuleJIenuIe] U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamua: N-yronbHas NMPaMHUIA, TPAaHU U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJHAS
IIOBEPXHOCTh ITUPAMHU/IbI; IPABWIIbHAS U
yCeu€HHas upaMuaa

https://m.edsoo.ru/ITOFX00PA

49

HpaBI/IJ'IbHBIe MHOT'OIrpaHHUKH: ITIOHATUC
IMPaBHUJIbHOTO MHOI'OI'PAaHHUKA, [TPABUJIbHAA
npu3Ma U IpaBUIbHAS THPAMU/IA;
IIpaBUJIbHAA TPECyroJibHas nupamMuaa u
MIpaBWIbHBIIN TeTpadip; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o NpaBUIBHBIX
MHOTOIpaHHHKAaX: OKTa’p, A0AEKadIp U
UKOCAIP.

https://m.edso0.ru/06SH021DD

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHTEIIBHO TOYKH, ITPSIMOM, IIIIOCKOCTH.
DIIeMEHThl CUMMETPHUH B TUPAMHUAAX,
napajuiejenuneax, MpaBUIbHbIX
MHOT'OTpaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB:
pEOpa, AMaroHau, yrisl

https://m.edsoo.ru/EUP4MN760

53

[Tmomaae 60KOBOI MOBEPXHOCTH U TIOTHOM
MMOBEPXHOCTHU MPSMOM PU3MBI, IIOIIA/Ib
OCHOBAHHUH, TeopemMa 0 OOKOBOI
MMOBEPXHOCTHU MPSMOI MPU3MBI

https://m.edso0.ru/SQY9XSIL6



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6

[Tnomaae 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTU MPABUIHLHOU MUPAMHU/IBI,

54 . 1 https://m.edsoo.ru/R22FHBG60
TeopeMa O IO OOKOBOW MOBEPXHOCTH
yCEUEHHOHN MUPaMU/IBI
55 F&iﬁgﬁ;:ﬁjjjﬁ ranoteme 1 https://m.edsoo.ru/VHYNJQMQD
56 [TonsiTue 06 00bEME 1 https://m.eds00.ru/GM1LC394G
o7 O0BEM mupamuIbI 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM nupamMuIbl 1 https://m.edso0.ru/PQZ9ED3YF
59 O0BEM nupamMuIbl 1 https://m.edsoo0.ru/RZ8BITMU9
60 O0BEM mupamMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 OOBEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TIPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 EIZE:(I;):;;I;II-I&;KI:) ?f,OTa 1o Teme "O0LEMI 1 https://m.eds00.ru/23S50180N
[ToBTOpEeHue, 0600IIeHNE CUCTEMaTH3aIUs
65 sHanuid. [locTpoeHune ceueHuit B 1 https://m.edsoo.ru/KXTOCIOJG
MHOT'OTpaHHHKE
[ToBTOpEeHME, 0000IICHNE CUCTEMaTH3aIlUs
3HaHUU. BeIunciieHne paCCTOSHUN: MEXAY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOM, OT 1 https://m.edsoo.ru/HKP6I3JUC
TOYKH J0 TUIOCKOCTH, MEXIY
CKPEIIHBAOIIIUMHUCS TPSIMBIMH
67 HToroBast KOHTposbHas paboTta 1 https://m.edsoo.ru/KB3EKOA9U
[ToBTOpeHME, 0000IICHHE CHCTEMATH3AIIHS
68 3HaHUU. BbIuncieHue yrioB: MeXIy 1 https://m.edsoo.ru/X7CJU5LO0

CKpCHIUBAOIHUMUCA IPAMBIMU, MCKIY



https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MPSIMOM M TUIOCKOCTbIO, ABYTPAaHHBIX YTIIOB,
YTJI0B MEXKIY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne n/m

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHnTtpoabHbie
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: ueHTp, paguyc, IuameTp;
IUTOIA/b TOBEPXHOCTH CEphI

https://m.edsoo.ru/TW8Z59CHJ

BsaunmMHoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHasl TNIOCKOCTh K

chepe; iomaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N3o0paxenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

[{umuHIpruvecKas OBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOM
IMOBEPXHOCTHU, OCb IIHJ'IHH}IpPI‘-IeCKOﬁ
TOBEPXHOCTH

https://m.edso0.ru/8516BBEQO7

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIIas U OCh;
TLJI0IAIb OOKOBOM U MOJIHOW TTOBEPXHOCTH

https://m.edsoo.ru/WO0JR979V9

N3006paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pazpéprka mununapa. CeyeHus HuiIMHIpa
(TUTOCKOCTBIO, TTAPATIIICIIBHON WUITH
MePIEHIUKYIISIPHON OCH ITUITHH]IPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckas moBepxHOCTb, 00pa3yromime
KOHMYECKOU ITOBEPXHOCTH, OCh U BEpIIMHA
KOHHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHME U BEpIINHA,
o0pa3yrolas 1 0Ch; MJIOaab OOKOBON U

https://m.edsoo.ru/Q4EUBB6GT



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT

MOJTHOH IIOBEPXHOCTHU

Y ceu€HHBII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAaHMA B OOKOBas https://m.edso00.ru/80VNITU20
IIOBEPXHOCTH
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3sépTka konyca. Ceuenust Konyca

10 (TUIOCKOCTBI0, TAPAJIJICIbHOM OCHOBAHHUIO, https://m.edsoo.ru/0PVICKUYU
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

11 ngﬁ?;ﬁﬁ zzg PPatiicHist 1 https://m.eds00.ru/4AVHGTY X8F
MHoOrorpanHuk, OIIMCaHHbBIN OKOJIO

12 cdepsl; chepa, BIMcaHHAs B https://m.edsoo.ru/RMYY1STLP
MHOT'OI'PaHHHK WUJIM B TEJIO BPAILIEHUS

13 1;6();’5[;:136 :SHO&GMG' OcHoBHbIe CBOHCTBA https://m.edsoo.ru/4ACENHGLOZ

14 O0BEM nuIMHApa, KOHyca https://m.edsoo.ru/W8TGN5299

15 O06bEM mapa u wionaab chepol https://m.edso0.ru/G7TAYCMITT
ITooGHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEXTy TUIOIIAIMHU https://m.edsoo.ru/4AN04FYUUX
MOBEPXHOCTEN, 00bEMaMU MOTOOHBIX TEN

17 Konrponeras padora no remamt *"Tena https://m.edsoo.ru/KCOMHJISWW
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha IIJIOCKOCTH U B IIPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB https://m.edso0.ru/PMNHTUK7G

20 YMHOK€EHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/4H7PLGBI1

21 Pasnosiettite BekTopa 10 TpeM https://m.edsoo.ru/NZSOLFWN1

HEKOMIUIaHApHBIM BeKkTopam. [IpaBumio



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1

napauICICmIIcaa

22

Pemrenue 3aga4, CBI3aHHBIX C
MPUMEHEHUEM TTPaBUJI ACHUCTBHII C
BEKTOpamMu

https://m.edso0.ru/73F23EPUS

23

KoopanHaTHO-BEKTOPHBIN METO IIPH
PEILIECHNN T€OMETPUYECKUX 3a/1a4

https://m.edsoo.ru/BBI139Z7U

24

[IpsimoyronbHas cuctema KOopIMHaT B
npocrpanctse. KoopauHaTel BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAMHATaX

https://m.edso0.ru/X9TSDNSQ3

25

VYron mexy Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brruucnenue YTJIOB MCKAY NPAMBIMHA U
IIJIOCKOCTAMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtponbHast pabota o reme "BekTopsl 1
KOOpJAWHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHue, 06001IeHNE 1
cucremMaru3anus 3HaHuil. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edso0.ru/16 ASE1TYU

29

[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHme, 0600IIEeHNE U
cUCTeMaTu3alus 3HaHui. 3agaun
IIAaHUMETPUHN U METOABI UX PCIICHUA

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMAaTH3alys 3HaHU. 3a1auu

https://m.edsoo.ru/FG4PIN2IF



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

IIAaHUMETPUHN U METOABI UX PCIICHUA

[ToBTOpeHUE, 0600IICHNE 1
cCucreMarmu3anuia 3gaHuil. OCHOBHBIE

32 1 https://m.eds00.ru/ZY6BYLY7W
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 Htorosast KoHTposbHAs paboTta 1 https://m.edsoo.ru/VP8CXOC4C
I1 600

34 OBTOPEHHE, 000 meHIfe 1 1 https://m.eds00.ru/70QSTDCAP
CHCTeMaTH3alus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero o0pa3oBanusi
pe3yJabTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSMH: TOUYKA, IPsIMAasi, INIOCKOCTb
- [TpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX IPU PELICHUU
' Tr€OMETPUUYECKHX 3374
23 OnepupoBaTh MOHATHAMH: TAPAIIECIBHOCTh M TMEPHEHAUKYISIPHOCTH
' MPSIMBIX | TUIOCKOCTEH
- KrnaccudunupoBats B3aUMHOE PACIONIOKEHUE MPSMBIX M IUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YroJl, TpPaHU JBYTPAHHOIO yTJa,
7.5 pedpo ABYTpaHHOTO YTIJIa, TUHEHHBIN yroJl IBYTPaHHOTO yTia, TpajycHas
Mepa JIByrpaHHOro yria
- OrnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKIIBIA
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, MPABUIIbHBI MHOTOTPAHHUK
22 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (IUpaMuia, MpU3Ma,
' MIPSIMOYTOJIBHBIN TTapalIeenunes, Kyo)
KnaccudumupoBarh ~ MHOTOTpaHHMKH, BBIOWpas  OCHOBaHUS  JUIA
-8 KIaccupUKauu  (BBIMYKIbIE W HEBBINIYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUIbHBIE MHOTOTPAHHHWKH, TIPSIMbIE ¥  HAKJIOHHBIC TPHU3MBI,
napajuieNenune/ibl)
29 OnepupoBaTh MOHATUSIMHU: CeKyIas IJIOCKOCTB, CeueHue
' MHOTOTPaHHUKOB
210 OOBSACHATH ~ TPUHIUMBI  TOCTPOSHHS]  CEUEHHH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ CIIE/IOB
-1 Crpouthb Cce4YeHHMs] MHOTOIPAaHHHUKOB METOJOM CJE/IOB, BBINNOJHSTD

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOXIEHUE T€OMETPUUYECKUX BEIMYHMH M0 00pa3iam
WM QIrOpUTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXy ABYMs TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXAY CKPCIIUBAIOMIUMUCA IIPAMBIMU

7.13

PemraTs 3aga4d Ha HaXO0XACHHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
UK aJIrOpuTMaM, IMPUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOAbLI IIPpU
PEIICHUN CTaHAAPTHBIX MATEMaTHYCCKUX 3aJdad Ha BBIYUCICHUC YIJIOB
MCKAY CKPCIIMBAIOIMIUMUCA MNPAMBIMU, MCKIY Hp?[MOI71 n IIJIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJTIOB

7.14

Boruucnsate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BBIYHCIISTH COOTHOIIICHUS
MEXIY IJI0ILAIIMHU MOBEPXHOCTEH, o0BEMamMu MOJJOOHBIX

MHOT'OTPaHHHUKOB

7.15

OHepI/IpOBaTB HNOHATHUAMHA: CUMMCTpPpHUS B IIPOCTPAHCTBC, HCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, IEHTP, OCh U IJIOCKOCTh CHMMETPUHN (PHUTYPHI

7.16

W3Bnekarp, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MpeJCTaBICHHYI Ha

YEepTEKaAX U PUCYHKAX

7.17

[TpumensTh reoMeTpuyecKkrue (QakThl A PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIArarolluX HECKOJBbKO IIAaroB PELICHUs, €CIIH YCIIOBUSA

MIPUMEHEHUS 3a/IaHbl B SIBHOU (hopme

7.18

HpI/IMeHSITL HpOCTeI\/'IIJ_II/Ie IIpOrpaMMHBIC  CpCACTBA UH  DJICKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPH PCHICHUN CTECPECOMETPUICCKUX 3aaa4d

7.19

[IpuBOAUTH MpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U

JKU3HHU, PACTIO3HABATD MMPOSABJICHUC 3aKOHOB I'COMCTPUU B UCKYCCTBC

7.20

[TpuMeHsITh MOoTy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh peabHbIe
CUTyallul M TPUMEHATh W3Y4YCHHBIE IIOHATUSA B IIpPOILlECCE IIOHUCKA
peneHus MaTe€MaTHYECKH chopMyIMPOBAHHOMN pOOJIEMBI,
MOJIEJIMPOBAaTh PEalbHbIE CUTYallMd Ha A3BIKE FE€OMETPHUM, MCCIIEN0BATh
MIOCTPOCHHBIE MOJIEH C UCIHOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSITUNA U
TeopeM, arnmnapara aireOpsl, penarb NPaKTHYeCKUe 3a1a4u, CBSA3aHHBIC C

HaXO0XIACHUEM I'€COMETPUUCCKHUX BCIINYUH




11 KIIACC

Koz IIpoBepsiemble MpeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeHero o011ero 06pa3’oBaHusA
pe3yJbTara
6 I'eometpust
OnepupoBarh MOHATHIMU: HUIMHIPUIECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 MWINHAPUYECKOW TMOBEPXHOCTH, IHMIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3ylomMe KOHHYECKOH  TOBEPXHOCTH, KOHYC, chepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpamieHus (HUIHHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI MOTYYESHHUSI TEJT BpaILlCHUS
6.4 KiaccuduimpoBaTs B3aMMHOE PacIioiokeHHe chepbl M IITOCKOCTH
OnepupoBaTh MOHATUSIMU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IApOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CJIOs, IIAPOBOM CEKTOP
66 Bbruucnsare  00bEMBI M IDIOMQAM  TIOBEPXHOCTEH Ten  BpalleHus,
' TeOMETPHUECKUX TeJl C IPUMEHEHHEM (POopMyIT
OnepupoBarh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAHHBIM B cdepy u
6.7 OTIMCaHHBIN OKOJIO cepsl, cepa, BIHCaHHAsT B MHOTOIPAaHHHK HITH TEJIO
BpalleHus
68 BBIUNCIATE  COOTHOWICHMST MEXIY IUIOMIAJIMH TIOBEPXHOCTEH W
' 00bEMaMU MOT0OOHBIX TEN
69 N3o06paxaTs n3ydaembie QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (Uryp: BUJA CBEpXY, COOKY, CHM3Y; CTPOMTb CEUEHHS Tell
BpAICHUS
W3BnekaTh, WHTEPHPETHUPOBATH W MPEoOpa3oBHIBATh HH(POpMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumeHsTh TEOMETpHUYECKHE (AKTHI U PEIICHHUS CTEPEOMETPUIECKUX
6.12 3ajad, MPeanoaraloiuX HECKOJBKO IaroB PEIICHHs], €CIH YCIOBHS
MPUMEHEHHS 33a]]aHbI B IBHOH (popme
6.13 OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BremonssaTh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BEKTOPOB U
YMHOXCHHSA BEKTOpPa Ha 4HCIIO, O6’bHCHHTB, KaKHMH CBOMCTBAaMU OHU

00J1amaroT

6.15

[IpuMmeHsTH paBUIIO MapaljIesIenuIea PU CJI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOpAWHATBI BEKTOpA,
yroja MeEXKAy BCKTOpaMH, CKaJIApHOC IIPOU3BCACHHUC  BCKTOPOB,

KOJULIMHEAPHBIC 1 KOMILIIaHAPHBIC BEKTOPbI

6.17

Haxomuth cyMMy BEKTOPOB M NPOM3BEJCHUE BEKTOpAa HA YMCIIO, Yroj
MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTL IIJIOCKOCTh YPABHCHUECM B I[CKB.pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCﬁIlIPIC TCOMCTPUUICCKHUEC 3a/ladyid Ha  IIPHUMCHCHUC

BCKTOPHO-KOOPAUMHATHOT'O MCTOAA

6.20

Pemats 3aadu Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH |
HaxXO0XJCHUC I'COMCTPUYICCKUX BCIMYUH I10 06pasuaM WM aJiroOpuT™Mam,
IIPpUMCHSA HU3BECTHBLIC METOABI npu pemIcHnn CTaHAAPTHBIX

MaTCMaTHUYCCKUX 3a1a4

6.21

[IpumensaTs mpocTeIIME NPOrpaMMHBIE CpPEACTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCHICHUN CTEPCOMETPHUICCKUX 3adaqd

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoAC U

JKU3HH, PACTIO3HABATD ITPOABJICHNUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpuMeHATH TONy4EHHBIC 3HAHWS HA [PAKTUKE: AHAIM3UPOBATH
peanbHBIE CUTyallUd W IPUMEHATH U3YYCHHBIE IOHATHUA B IIPOLECCE
MOMCKA pEIIEHUsT MaTeMaTH4YeCKH CQOpPMYIUPOBAHHON MPOOIIEMBI,
MOZEIIMPOBATh PEAIbHBIE CUTYyallud Ha S3BIKE N€OMETPHUM, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJENN C HCIIOJIb30BAHMEM T'€OMETPUYECKUX MOHITHI U
TEopeM, amrmapara aareOpsl, pemarb NPaKTHYEeCKUe 3aJauu, CBSI3aHHBIE C

HaXOXJICHUEM I'€COMCTPUYICCKNX BCIIMYHNH




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COIePKAHMS

['eomerpust

7.1

OcHOBHBIE MOHATUS CTEpeOMETpUH. Touka, ImpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[lonatne 00  akCMOMAaTHMYECKOM  IIOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPUHU U CIICACTBHA U3 HUX

7.2

BzaumHoe pacmosnokeHue ~OpSIMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpelluBarouiyecs mnpsMble. [lapajuienpHOCT HPSAMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajlieNibHble TMpsIMble B MPOCTPAHCTBE,
MApAJUIEBHOCTh TPEX MPSAMBIX, MAPAILICIbHOCTh NPSAMOW M IJIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMHU, YroJl MEXKIYy TMPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesIbHbIE TUIOCKOCTH, CBOMCTBA MapauIeIbHBIX
mwiockocteil. IlpocTeiime npocTpaHcTBeHHBbIE (UTYpHI HA TIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes, HoCTPOeHNEe CeYeHUM

7.3

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPsMbIE NTapPAJIJICIIbHBIE U IIEPIIEHAUKYIISAPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MIPSAMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM MEPIIEHIUKYIIPHON
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOJd MEXAYy MNPAMOM M IUIOCKOCTHIO,
JBYTPAHHBIM YIroJI, JIMHEHMHBIM yroa JBYrpaHHoro yria. Ilepnengukymsp u
HAKJIOHHBIE. PACCTOSHME OT TOYKU 10 IUIOCKOCTH, PACCTOSHHME OT IpPSMOM [0
IJIOCKOCTH, MPOEKIHsS (QUIyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
IIPU3HAK  [EPIEHAUKYISAPHOCTH  JABYX  ILIocKocTed. Teopema o  Tpéx

NCPIICHAUKYJIApax

74

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAHHMKA, BBIIIYKIIBIE H
HEBBIITYKJIBIE MHOTOTPAaHHHMKH, pa3BEPTKa MHoOrorpaHHuka. [Ipm3ma: nN-yrospHas
npuU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas U
MIOJTHAs TOBEPXHOCTh NMpu3Mel. [lapamnenenunen, mpsMOyroabHbIN MapajuieIenuIe
u ero coucrtsa. ITupamuaa: N-yrojpHas nupamuia, FpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBasi M MOJHAs NMOBEPXHOCTh MUPAMMJIbl, IPABUIIbHAS M yCEUEHHAs MHpaMUA.

OneMEHTBI Opu3Mbl MW TMMHApPAMUIBI. HpaBI/IHI:HBIe MHOI'OIpaHHUKHU: TMOHATUC




IIPaBWJIBHOIO MHOIOTpaHHMKA, MpaBUjbHAs NpU3Ma M IpaBWIbHAS NHpPaMHUAA,
IIpaBUJIbHAS TPEYTrOJIbHAS NMUPAMUJA U NpaBUIbHBIA TeTpasap, KyO. IlpeacraBnenue
O NPaBUJIBHBIX MHOTIOIPDAaHHUKAaX: OKTajap, AOJEKa’ap U ukocadapyrue CedeHus

IIPU3MbI U ITMPAMHUAbI

75

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPpUSA  OTHOCHUTCIIBHO  TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTEI CUMMCTpPUHU B IUpaMUAax, NapaJuICICIIUIICAaX, IMIPABUIIbHBIX

MHOT'OI'paHHHKAaX

7.6

Bbluuciienue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH NPAMOM MPHU3MBI, IUIOLIA/Ab
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NMpsiMOi npu3Mbl. [lnomans 6okoBoi
MIOBEPXHOCTU M TIOBEPXHOCTH MPABMJIBHOM NHMpaMM[bl, TeopeMa O IUIOUIAH

yceu€nnoit nupamupl. [lorsarue 06 00bEMe. OOBEM MHPaAMUIBI, TPU3MBI

1.7

[Tono6uble Tena B npocTpancTBe. COOTHOIIEHUS MEX/Y IJIOLIAASIMU TIOBEPXHOCTEH,

00bEMaMU HOIOOHBIX TENI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKOW moBepXxHOcTH. L{nnuHAp: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,

o0pa3yromias U 0ch, IIOIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolire KOHMYEeCKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME W BeplInHa, o0pa3yolas U OcCh,
myIomaas OOKOBOW WM TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opasymoolme u

BBICOTA, OCHOBAHUS U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IIoIaab NOBepXHOCTU chepbl. Baumuoe
pacriosio’keHre cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIONaab
cdepbl

6.4

N3o00pakeHue Ten BpalieHus Ha IITOCKOCTH. Pa3BEpTKa IIMHIpaA ¥ KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCHUA W MHOT'OI'PaHHHUKOB. MHoror PaHHUK, OIMCaHHbIMI

OKOJIO C(I)epBI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, UJIN TCJIO BPpAllICHUA

6.6

[Monstne 060 00vEMe. OcHoOBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TMapajuieNenurena u cieAactBus u3 He€. OO0bEM HWIHMHIpA,

KoHyca. O0BEM mapa u mionaas chepsl




[Tomobupie Tema B mpoctpaHcTBe.  COOTHOMICHWS ~ MEXIY  IUIOIIAISIMU

o MOBEepXHOCTEH, 00bEMaMU MOTIOOHBIX TeJ
6.8 Ceuenus uunuHapa (mapayuiebHO U TMEPHEHAUKYISIPHO OCH), CEUeHHUs KOHyca
' (mapaenbHOe OCHOBAHMIO M TPOXO/ISIIEE Yepe3 BEPILUHY), CeUeHHUs II1apa
Bekrop nHa miockocth u B mpoctpaHcTBe. CJIOKEHHME U BBIYMTAHHUE BEKTOPOB.
6.9 YMHOXkeHUEe BeKTopa Ha uuciio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIaHaApPHBIM
' BekTopaM. IlpaBuino mnapauienenunena. PemeHwe 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIPaBUJI IEUCTBUI C BEKTOpaMH
[IpsimoyronpHast cucremMa KOOpAMHAT B ImpocTpaHcTBe. KoopauHaTel BeEKTOpA.
6.10 [Ipocreiimine 3amaun B KOOpAMHATaX. YTrosl MexIy Bekropamu. CkanspHoe

IMPOU3BCACHHUEC BCKTOPOB. Brruucnenue YIJIOB MEXKAY MNPSAMBIMH U IINIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIpHU PCHICHUHU I'COMCTPHUYICCKUX 3aaa4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOGOBaHNsl K NPeAMETHBIM pe3yJIbTATaM OCBOCHHS
MPoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrpPaMMbI CPeHEro 001ero
TpeOoBaHuUs o0pa3oBaHusi

Bnagenue meromamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHUS 3a74ad;
yMeHue (OpMyIHpOBaThb U ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CJEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYTHPOBKH; TPUMEHATh UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE U NPOTUBOIOJIOKHOE YTBEpXKJIEHUE, NMPUBOJUTH NPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHIYKIIHY;
IIPOBOAUTH  JI0KA3aTElIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOYKECTBO, ONEpalM Haj
MHOXXECTBAMH; yMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs ONHMCAaHUs PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILECHUU
3aja4, B TOM 4YHCI€ U3 JPYTUX Y4YeOHBIX MPEAMETOB; YMEHHE
OIIepUPOBATh MOHATHAMMU: rpad, CBI3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaThb M ONMCHIBaTh Tpadbl pPa3INYHBIMU

crioco0aMu; UCTIONIb30BaTh rpadbl MPU PELIeHNH 3a1a4

YMeHue omepupoBaTh MOHSATUSMHU: HATypalbHOE YHUCIO, IEN0e YHCIIO,
CTETICHb C IIeJIBIM MMOKa3aTeeM, KOPeHb HATypaJIbHOW CTEICHHU, CTEIICHb
C paluoHaIbHBIM  TIOKa3aTelleM, CTeNeHb C  JCHCTBUTEIHHBIM
mokaszateneM, JiorapudM  dYHCIa, CHHYC, KOCHHYC MW  TaHIEHC
MPOU3BOJIBFHOTO YHCIA, OCTaTOK IO MOMYJIO, PaIlOHATBHOE YHUCIIO,
HppALMOHAIBHOE  4YMCJIO0,  MHOXECTBAa  HATypaJbHBIX,  LEIBIX,
2 palMoOHaNbHBIX, JCWCTBUTENBHBIX YHCET; YMEHHE HCIOIbh30BaTh
IpHU3HAKU OCIUMOCTH, HauMEHBIITNN O6H.[I/II>1 JCIINTECIIb U HAUMCHBIIICC
obmiee kpaTHoe, anropuT™M EBKIIMIa Mpu pelieHny 3aaad; 3HAKOMCTBO C
Ppa3siInIHbIMHU ITO3UIITUOHHBIMHU cucreMamMu CUHCJICHHUA, YMCHHUE
BBHITIONTHATh BBIYHMCICHUE 3HAYEHHH U MPeoOpa3oBaHUS BBIPAKECHHH CO
CTeneHsMH | Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-PAMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC OICPUPOBATH MHOHATUAMU: ITOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OECKOHEUHO YObIBaloIlas TIeOMETpUYecKas IpOrpeccHs; yMEHHe
3aJ1aBaTh M1OCJIEJ0BATEILHOCTH, B TOM YHCJIE C IOMOLIbIO PEKYPPEHTHBIX
bopMys; yMEHHE OIEpUPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, (¢GopmMa 3alMcH  KOMIUIGKCHBIX 4Hcen (reomMeTpuueckas,
TPUTOHOMETpUYECKass U  anreOpanyeckas); yMeTb  HPOU3BOJIUTH
apupMeTHUeCKre IeHCTBUS C KOMIUICKCHBIMH YHCIIAaMH; TNPHUBOJUTH
IpPUMEPbl  HCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBaTh
NOHATHSIMM:  MaTpuua 2xX2  u  3x3, omnpeaenuTesb MaTpHllbl,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIUTCIIA

VYMmenue OICpHUpOBaATh IOHATUAMU: PALNUOHAIBHBIC, WPpalWOHAJILHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKUC
YpaBHCHHA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB MU CUCTEM; YMCHHC DpCIIaThb YpPABHCHMU,
HCpPaBCHCTBA W CUCTEMBI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMAaTHUYCCKHUX

3ala4 " 3a1a4 U3 pa3JInYHbIX obOmacrei HAayKHU U peanLHoﬁ KU3HU

YMeHue onepupoBaThb HOHATUSAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (DYHKIUH, OTPAaHMYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee U HAaUMEHbIIee 3HAUYCHUS
(YHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
¢GbyHKIMHU, TIepBasi U BTOpas MPOU3BOAHAs (DYHKIIMH, T€OMETPUUECKUI U
(¢u3nueckuil CMBICT MPOU3BOJHOW, TMepBooOpa3Has, ONpPEaeIEHHBIH
UHTErpaj; YMEHHE HaXOJWUTh aCUMITOTHI rpaduka (yHKLIHHU; yMEHHUE
BBIUUCISATh MPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIO3ULMHU (YHKIMN, HAXOIUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIIMM; YMEHHME HAaXOJIWUTh IMPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKUUA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJs HUCCIEN0BaHUS (YHKUUH,
HaXOJIUTh HAuOONbIIME W HAaWMEHBIINE 3HAUYCHUS (QYHKIMA; CTPOUTH
rpadMKd MHOTOWICHOB C MCIOJIB30BaHHUEM alllapaTa MaTeMaTH4YeCKOTro
aHalu3a; MPUMEHATh MPOU3BOAHYIO Ul HAXOXJIEHHS HaWIy4dlIero

peuiCHUd B MNPHUKIAAHBIX, B TOM YHCJIC COLHAJIbHO-DKOHOMHWYCCKUX U




(bu3MUeCKUX 3aa4axX; HAXOIUTh IUIOIMAIN U 00BEMBI (UTY C TTOMOIIIBIO
WHTErpaja; MPUBOJUTH MPHUMEPhl MATEMAaTHYECKOTO MOICITHUPOBAHUS C

OMOIIBI0 T hepeHInANTBHBIX YpaBHEHU I

YMeHue omepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, OOpaTHAas
GyHKIMS, KOMIO3UIUS (QYHKIMHA, JUHeWHas (QyHKUWS, KBaJpaTHYHAS
byHKIHA, paloHagbHas byHKuus, CTENEHHAs byHKLu,
TpUroOHOMeTpudeckue (QyHKIMM, OOpaTHBIE TPUTOHOMETPHYECKUE
GbyHKIMK, TOKa3aTeNnbHAas M Jorapugmuueckas (QyHKIUH;, yMeHHe
CTPOUTH TpaUKM H3y4YCHHBIX (DYHKUIWH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (GyHKINN, UCTIONB30BaTh TPApUKH Il U3YUEHUS POIIECCOB U
3aBUCHMOCTEH, NPH PEIICHUU 3aad U3 APYTUX YYEOHBIX MPEIMETOB M
3a7a4 U3 pealbHOW JKU3HU; BRIPAXKATh (DOPMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; HCIIOJb30BaTh CBOWCTBA M Tpaduku (QYHKIUH I
peleHusl ypaBHEHHIA, HEPAaBEHCTB M 3a/1a4 ¢ IapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHON IUIOCKOCTH MHOXKECTBAa pEIICHHH ypaBHEHUIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladd pa3HbIX TUIIOB (B TOM 4MCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBWKEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HaJIOTH, 33J1a4i U3 00JIaCTH YNPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BbIPRKEHUS, YPaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHUIO 3a/ay, MCCIENOBATh IOJyYEHHOE PELICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHBlE CUTYallMH Ha $3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBHIO 3aJayH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C HMCIONb30BAaHUEM ammapara

anreOpbl, THTEPIPETUPOBATH MOITYUEHHBIN pe3yabTaT

YMeHne oneprupoBaTh MOHIATHAMU: CpeHEe aprupMeTHIecKoe, MeInaHa,
HauOouyplllee W HauMEHblllee 3HA4YeHWs, pasMax, JUcHepcus,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOrO HaOopa; yMEHHE W3BJIEKATh,
UHTEPIPETHPOBaTh HMH(OpMAIHMIO, TPEACTABICHHYI0 B TaOiHMIax, Ha
IrarpaMmmax, rpadukax, OTpakarmryto CBOMCTBA peabHBIX MPOIECCOB
SIBJICHUI; TPEICTABIATh HH(OPMAIIMIO C TIOMOIIBIO TAOJIUIl M AUArpaMM;
WCCIIeIOBaTh CTAaTHCTUYECKHE JaHHBIC, B TOM YHUCIIE C NPUMEHEHUEM
rpadUUecKuX  METOJOB W  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCIIeI0BaTh COBMECTHBIC HAONIONEHHWS C TOMOMIBIO JAWarpamm

paccenBaHys U JIMHEHHON perpeccuun




YMeHue oInepupoBaTh IOHATHUSAMU: CIyYaWHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIy4allHOro COOBITHS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaUYeCKUX METO/I0B; MPUMEHSThH
(bopMyJbl CIIOXKEHUS M YMHOXEHMS BeposATHOCTEH, (GopMyily MOJIHOM
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (DAKTHI U (POPMYIIBI;
OLICHUBATh BEPOSATHOCTH pEAlbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MOHATUSMM: Cly4yailHas BEJIMYMHA, pAclpeiesieHue BEPOSITHOCTEM,
MaTEeMaTHUYECKOEe OKUJAHUE, IUCIEPCHUs M CTaHJApPTHOE OTKIOHEHHE
CllyyailHOM BeNMYMHBI, (QYHKLUHUU paclpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, II0KAa3aTEIbHOTO M HOPMAJIBHOIO PACIPECICHUM;
YMEHHE MHCIIOJIb30BaThb CBOMCTBA M3YyYEHHBIX paclpencieHudl Ui
pelleHrs 3azady; 3HAKOMCTBO C HOHSTHUSIMM: 3aKOH OOJIBIIMX 4YHCEl,
METO/bl BBIOOPOYHBIX MCCIIEJOBAHUM; YMEHUE INPUBOJUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENl B MPUPOJHBIX U OOLIECTBEHHBIX
SBJICHUSIX; YMEHHUE ONEPUPOBATH NOHATUAMM: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO TMEepPecTaHOBOK, OuHOM HbioTOHA; ymeHHe
[IPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYXKIECHUS AJIS PEIICHUs 3a1ay;
OLICHUBATh BEPOSATHOCTH peayIbHbIX COOBITHIA; COCTaBJISITh

BEPOSATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3YIBTAT

YMeHne onepupoBaTh IOHATUAMM: TO4YKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIVa, IUIOCKUH  Yroi,
JIBYTPAHHBIA YrOJ, TPEXTPAHHBIA YIoJl, CKPEIIMBAIOLIMECS MPSMBIE,
MapaJuIeIbHOCTh U NMEPHNEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy MNPAMBIMH, YTOJ MEXAY IPSAMON M IUIOCKOCTBIO, YrOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE MCIOIb30BaTh IPU
peleHnH 3a1ad U3y4yeHHbIE (PAKTBI M TEOpPEMbl INIAHUMETPUHU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHpa; CTPOUTH
MAaTeMaTHYECKUE MOJEIHM C IMOMOLIBI0O TI'E€OMETPUYECKUX IOHATUH U

BCJIMYHH, PCIIAaTh CBA3AaHHBIC C HUMHU MMPAKTHYCCKUEC 3aJa4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOWAAb (QUTYphl, 00BbEM (UTYPHI,
MHOTOTPaHHUK, IPaBUIbHBIM MHOTOTPaHHHMK, CEUEHHUE MHOIOIPAaHHUKA,
KyO, mapajuiefienunesa, Npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UIMHIpP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTU NHMpaMM[bl, NMPHU3MBI, KOHyca, LMIMHIpA, 00BEM Kyoa,

IPSIMOYTOJIBHOTO MapaJUICJICIIAIIEea, THPAMU/bI, NPU3MBI, LWIUHAPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUEHMs] KOHYCAa M LMJIMHJPA,
MapajuieJIbHblE OCH WM OCHOBAaHUIO, CEUYEHUE 1Iapa, IJIOCKOCTb,
Kacaromascss cdepsl, MUIUHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHUKa, N300paxaTb MHOTOTPAHHUKH, GUTYPBI U MOBEPXHOCTH
BpAILIEHUs, UX CEUEHUS, B TOM YHUCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJCTB;
yYMEHHE NMPUMEHATh CBOMCTBA r€OMETPUUECKUX (PUTYP, CAMOCTOSITENEHO
(bopMyIHpOBATH OIPENENICHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax W NMpPH3HAKaX reOMETPUYECKUX (Uryp, 000CHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOAUTH Kiaccuukanuio Quryp Imo
pPa3IMYHBIM TpPU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JIOTOJIHUTEIIBHBIE

MIOCTPOESHHUSI
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YMeHue omepupoBarh IMOHSATHSAMHU: JBHKCHHE B IPOCTPAHCTBE,
napajuleNbHbIM MePeHoC, CUMMETPHsI Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOA00Hs, MOA00HBIE (HUTYPBI; yMEHHUE
pacrno3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, ApXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUECKHE OTHOLICHUS
MpU PpEHICHUH 33]a4; HAaXOJIUTh T'€OMETPUYECKHE BEIMYUHBI (IJIMHA,
yroj, IUIomaab, oOBEM) MpHU PEIICHHH 3aJad W3 APYTUX y4eOHBIX
MPEeIMETOB M U3 pealbHON KU3HU; YMEHUE BBIUUCIATH T€OMETPUUECKHE
BEJIMYUHBI (IJIMHA, YTOJ, TUIONIaJb, OO0BEM, IIIOMIAAb MOBEPXHOCTH),
WCIONB3YSl U3YYEeHHbIE (OPMYIbI U METOJABI, B TOM YHUCIE: IJIOMAIb
MMOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa, IWIHHJIPA, TUIOIIAIh Cephl;
00BEM Ky0a, MPSAMOYTOIBHOTO Mapajielenunena, MUpaMuabl, MPU3MBI,
UUITUHIpA, KOHYCa, IIapa; yMEHHE HaXOIuUTh OTHOIIEHHE OO0BEMOB

MOJOOHBIX (Uryp
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YMmenue OIICPpHUPOBATH NMOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAHHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATHEI BCKTOpPA, CyMMa BECKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 63.31/Icy,
CKaJIApHOC IIPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpPAaMH; YMCHHUC HUCIIOJIB30BATh BeKTOpHBIﬁ n KOOleI/IHaTHBII\/'I METOJ
IJig peHICHUSA TCOMETPHUUYCCKUX 3aJdad W 3aJad JpYrux y‘-Ie6HI)IX

npeaMETOB
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YMeHne BBIOMpATh TOAXOASAIIMA METOA JUIsl pEHIeHHs 3aauu,
MOHMMAHUE 3HAYMMOCTH MaTeMaTUKU B UW3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHWW;, yMEHHUE pPaclo3HaBaTh

NPOABJICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IPUBOJUTH




IIPpUMCPBI MAaTEMaAaTHYCCKUX

MaTeMaTH4YeCKOM HAayKH

OTKPBITHI

PpOCCUICKOM

U MHUPOBOM




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COAePKAHUS

Kon
1 Hucna u BEIYMCIICHUS
11 Harypanbnsle u neinsie yncina. [Ipu3sHaku 1e1MMOCTH LEIbIX YUCel
12 PanyonanbHble  uucna. OOBIKHOBEHHbIE U JECATUYHbIE JpOOH, TMPOLEHTHI,
' OeCKOHEUHbBIE TEPHOANYECKHE IpOOH
13 Apudmernueckuil KOpeHb HaTypallbHOW cTeneHu. JlelcTBUs ¢ apudMeTHUeCKUMU
' KOPHSIMH HaTypaJIlbHOW CTENICHU
14 Crenens ¢ nenbiM nokazareseM. CTeneHb ¢ palMoHaIbHbIM MToKa3areneM. CBolcTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHuHBIC H HATYpaIbHbIE JOTapU(MBI
JleiictButensubie  uncia. Apudmernyeckue omnepanuu ¢ JCHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BBIYMCICHHUS, TPaBUiIa OKPYTJICHUS, IPUKHUJIKA U OL[EHKa
pe3yibTaTa BBIYUCICHUN
1.8 IIpeoOpa3oBanue BbIpaKEHUH
1.9 KommekcHbie uncna
2 VYpaBHEHMS U HEpPAaBEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppatnmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHS
2.4 [TokazarenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 [enble u ApoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6 HpparmonanbHble HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U IorapupMuIecKkre HepaBeHCTBA
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucTtemMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHEHMUSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl TMHEWHBIX ypaBHEHUN. ONpeaenuTesb MaTpULIbl




OyHKIMH U TpadhuKu

OyHKIUA, cnocoObl 3amanus ¢yHKuU. ['paduk dyHkuuu. B3aumuHo obOpaTHbIC

31 ¢bynkuuu. YétHbie u HeuéTHbIe pyHKuMU. [leproanueckue QyHKINU
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢yskuuu.
32 IIpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHU.
' Makcumymbl 1 MUHUMYMBl (yHKIuH. HambGonbliee u HauMmeHblee 3HAYCHUE
(GYyHKLIMU Ha IPOMEXYTKE
23 CreneHHass (yHKUUS C HaTypaJbHbIM M IeJbIM IOKa3areieM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0if cTerneHu
3.4 Tpuronomerpuueckne GpyHKIIUN, UX CBOWCTBA U TPadUKU
3.5 [TokazarenbHas u norapupmudeckas QyHKIHH, UX CBOICTBA U TpapUKu
36 Touku paspeiBa. AcumnroTel rpaduxoB  ¢ynkuuid. CpoiictBa  (GyHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTen HOCTH, CIIOCOOBI 3aJaHUs ITOCIIEN0BATEILHOCTEN
3.8 Apudmernaeckas u reomerpuueckas nmporpeccun. opmysa CI0KHBIX POLEHTOB
4 Hauana maremaTiueckoro aHaausa
41 [IpousBonnas pynkuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX PYHKIUI
[IpumeneHne NpPOM3BOJHONW K HCCIEAOBaHHIO (YHKIUN Ha MOHOTOHHOCTb W
4.2 sKcTpeMyMbl. Haxoxaenue HanOObIIEro U HAUMEHBILEro 3HaYeHUs (YHKLIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uurerpan
) MHosxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. [luarpammsl Oiinepa — Benna
5.2 Jloruka
6 BeposiITHOCTE 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTU BpallCHUS




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* MaremaTuka: anrebpa 1 Hauaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus. 10-11 knacc. Aranacsu JI.C., byty3oB B.®., Kagomues C.b. u np.

AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA

https://myschool.eduprosvet.ru/

https://so.11klasov.net/10-klass/

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M1 PECYPCbBI CETU
HUHTEPHET

https://myschool.eduprosvet.ru/

https://so.11klasov.net/10-klass/

https://math100.ru/geometrial0-11/



https://myschool.eduprosvet.ru/
https://so.11klasov.net/10-klass/
https://myschool.eduprosvet.ru/
https://so.11klasov.net/10-klass/
https://math100.ru/geometria10-11/

