MHWHHUCTEPCTBO IMPOCBEIIEHUS POCCUHCKOM ®EJEPAIIIN
JenmapramenT oOpasoBanusi EBpeiickoii aBTOHOMHOI1 00J1aCTH
Ynpasiaenue oopazoBanus r. bupooumxan
MBOY «Cpennsisi 00meodopazoBareibHas mkosa Nel6 umenn Hukosas

KocHukoBay»
PACCMOTPEHO COI'JIACOBAHO VTBEPXKEHO
Pykosoaurens MO 3aMecTUTENb IUPEKTOpa 10 I[Hpe;mp AT
C YBP Jlarkuna M.B. e Loit O.E.
_ Cwmwupnosa C.B. Tipikas Ne 348
Mporokon 1 or 31.08.2026r,  31.08.2026r. or 31.08. 2026 1
PABOYASI ITIPOTPAMMA

(ID 3461378)

yueoHoro npeamera «'EOMETPUAIL.

ba3oBblii ypoBeHb»
s ooygarommxest 10-11 kmaccoB

CocraBuTenp NporpaMMsl:
A.C. KoObUIMCHKHM, yunTenb MaTeMaTHKU

bupooumkan,
2026-2027 yueOHbIii roa



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydueOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOr0  o0pa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
o0pa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBABIIEMbIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUHUCKOrO0 0Opa3oBaHMUS.
Peanuzanus MIPOTrpamMMBI obecreunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO u
M03HABATENILHOTO PA3BUTHSI IMYHOCTH 00YUAIOIIUXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocth y4eOHOro Kypca I€OMETpUHM Ha YPOBHE CPEAHErO OOILEero
oOpa3oBaHMsl 00YCIIOBJI€HA MPAKTUYECKON 3HAYMMOCTBIO METAlpeIMETHBIX U
OPEIMETHBIX PE3ylbTaTOB O0YUYEHHUsS T€OMETPUHU B HANPABICHUU JTUYHOCTHOIO
pa3BuTus oOydaromuxcs, (GopMUpOBaHMs (YHKIIMOHAIBHOW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3Y4YEHMsI JpYyrMX Y4yeOHbIX JucUMIUIMH. Pa3Butne y
00Oy4aroluXxcsl TPaBUIBHBIX MPEACTABICHUI O CYLUIHOCTH M HPOUCXOXKIECHUU
reOMETPUUECKUX a0CTpaKLMW, COOTHOIIEHHWU pEalbHOIO0 U  HJIEaJIbHOIO,
XapakTepe OTPaXXEHUs] MaTeMaTH4YeCKOW HayKOM SBJICHMH U IPOLECCOB
pEaJIbHOTO MHpa, MECTE T€OMETPUH B CUCTEME HAYK U POJM MAaTEMaTHYECKOIO
MOJICJIMPOBAaHUSI B HAayyHOM TIO3HAHMM M B NPAKTHKE CHOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHHUS Y4YalllUXCs, a TakKe KayecTB
MBILUICHUS, HEOOXOIUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsSETCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHHE, GOpPMUPYEMOE NPU H3YUYEHUU OO0YyYarolIMMHUCA
HNOHATUHWHBIX OCHOB T'€OMETPUM U TOCTPOEHUH LEMOYKH JIOTHYECKHUX
YTBEPXKACHUNA B XOJ€ PEIICHUs T'€OMETPUUECKHUX 33a/1ay, YMEHHUE BBIIBUTaTh U
OTIpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO MCIONb3YIOTCS IPU PELICHUU 33734
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCeX 00JacTsIX JEATENbHOCTH desloBeka. OpueHTalts 4eJI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOIAMMOE YCIOBHE €T0 COIMAIBHOTO OBbITHS, (hopma
OTPaXXEHUS OKPY>KAIOLIETO MHUPA, YCIOBUE YCIEHIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus JEeHCTBUTENBHOCTH. OneprupoBaHHe NPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BHUIbI Y4eOHOM U TPYAOBOH NEATEIbHOCTH,
ABIIIETCS OJHUM U3 MPO(ECCHOHATBLHO BaXKHBIX KAyeCTB, MMO3TOMY aKTyallbHa
3aja4a GOPMHUPOBAHUS y OOYYarOIIMXCs MPOCTPAHCTBEHHOTO MBILUICHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFTOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HaIPaBIICHUSIM.

Lenb ocBoeHust mporpamMmbl yuyeOHoro kypca «I'eomerpusi» Ha 6a30BOM
ypoBHE O00yueHusi — oO01Ieo0pa3oBaTeabHOE M OOIIEKYIbTYPHOE Ppa3BUTHE
oOyuaromuxcst 4yepe3  oOecliedeHHe BO3MOXXHOCTH  NPUOOPETEHUS U
WCHOJIb30BaHUSI CUCTEMATUUYECKUX TEOMETPUYECKUX 3HAHUM W JIEUCTBUM,
CHEIU(PUYHBIX  T€OMETPUM, BO3MOKHOCTH  YCHEIIHOTO  IMPOJOJDKEHUS
oOpa3oBaHMsl 1O CIEUUATIBHOCTSAM, HE CBA3aHHBIM C  TPUKIAJAHBIM
MCIIOJIb30BaHUEM T€OMETPHUH.



[Iporpamma mo reoMeTrpuum Ha 0a30BOM YpOBHE MpeIHAa3HAuYeHA IS
oOydJaromuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00ImIero oOpazoBaHusi. Takum o0paszowm,
oOyyaroruecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKHE
yYMEHUS, CBSA3aHHBIE CO CIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl )KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 6oliee TIIyOOKO, €clii B JaJIbHEHIIIEM BOBHUKHET HEOOXOIUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTPaMMbl 00ECIEeUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpUopuTETHBIMH 3aJayaMHd OCBOECHHUSI Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBISIIOTCS:

e (QopMupoBaHuE MNPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJIbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuE MpeACTaBICHUS O MHOTOIPAHHUKAX W TeJIax BpallleHUS
KaK O BAKHEUIIMX MAaTEeMaTUYECKHX MOJENIAX, IMO3BOJIAIOLINX
ONMCHIBATh U U3y4aTh PA3HBIE SIBIICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMEHHsS paclio3HaBaTh Ha YEpPTEXkKaxX, MOJEISAX U B
pearbHOM MHPE MHOTOTPAHHUKHU U T€JIa BPAILICHHUS;

e OBJIAJICHUE METOJAMHM pELIEHHs 3aJad Ha TMOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHSATHUSMHU O
MHOTOTPAaHHUKAX U TEJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AQITOPUTMaMH pEIICHHS OCHOBHBIX THUIIOB  33J1ady;
dbopMHupoBaHWEe YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
paccy X IeHus B XOJI€ PEUICHUs] CTEPEOMETPHUUECKUX 3aJad U 3a7ay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  UWHTCIUICKTYaJbHBIX WM  TBOPYECKUX  CIHOCOOHOCTEM
oOydJaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;

e (QopMupoBanue  GyHKIIMOHAIBHOW  TPAMOTHOCTH,  PEJICBAaHTHOM
F€OMETPUU: YMEHUE PACIO3HABaTh IMPOSIBICHUS T€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYaIMSIX U MPU U3YUYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEpPHOCTEH, (POpMyIHMpoBaTh WX Ha S3bIKE
r€OMETPUU U CO3/laBaTh T'€OMETPUYECKUE MOJIENId, MPUMEHSTh
OCBOCHHBIM TE€OMETPUYECKHM amnmapar sl PEEHUs PaKTHUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OILICHUBATH
MOJTYyYEHHbIEC PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS BKIIFOUCHHUE B KypC
CTEpEOMETPUU B Haualie €ro H3y4YeHus 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHMS, U OMpPENeNEHHBIM 00pa3oM OpraHW30BaHHas paboTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO MPEIMETA.

[Ipeanoutenue oTaaETCs HATJISIHO-KOHCTPYKTHBHOMY METOAY OOydeHUS,
TO €CTb TEOPETHUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  ESITENbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX
MPEJCTABICHUN Yy Yy4allluXCd B KypCce€ CTEpPEOMETPUM MPOBOJUTCS 3a CUET
pelleHrss 3aJad Ha CO3JaHHE IMPOCTPAHCTBEHHBIX O00pa3oB M 3agady Ha
OTIepUpPOBAaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. CozmaHue oOpas3a MpOBOIUTCS



C OMOpPO Ha HATJISTHOCTh, a ONEPUPOBAHUE 00Pa30M — B YCIOBHIX OTBICUEHUS
OT HATJISIIHOCTH, MBICIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COJIEP KAHMUSI.

OcHoBHBIE copepkarenabHble JuUHUU Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «[IpsiMbie U MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpanieHus», «BekTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUM pacrpeiessieTcs] He TOJIbKO MO COJAEPKAaTeIbHbIM JTUHUSM,
HO U IO ToJiaM OOy4EHHs Ha YPOBHE CPETHET0 00111ero 00pa3oBaHusl.

Coneprxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHMSI pabodyeil mporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOyYeHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIQJCHHE T'€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIOCH MOCIIEI0BATENHLHO U MOCTYMATENbHO,
C CcOONIOZCHHEM TMPHUHIMIIA TPEEMCTBEHHOCTH, YTOObl HOBBIC 3HAHMS
BKJIIOYAJIUCh B OONIYyI0 CHUCTEMY TI'E€OMETPUYECKHX  MpeCTaBICHUI
oOy4Jaronuxcsi, pacmupsisi U yrryossis e€, o0pa3ysi IpOYHble MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Henmenmto B 11 kiacce, Bcero 3a jaBa roga oOydenust - 102 y4eOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajielibHble M CKpeluBaromuecss npsmelie. [lapannenbHOCTh MPSAMBIX H
IJIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
napaieIbHOCTh TPEX MPSMBIX; MAPAIIENBHOCTh MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMH CTOPOHAMHU; YIOJI MEXKAYy NpPSMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH;  CBOWCTBA
napajjieNibHbIX IIockocTe. Ilpocreliue MNpoCcTpaHCTBEHHBbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; MToOCTPOCHUE CEUCHUH.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIEC MapaJUICIbHbIE U MEPIEHAUKYISPHBIE K IJIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKIY HPSIMOMl U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJIA.
[leprieHAUKYNSIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TJIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO0 TIUIOCKOCTH, MPOEKUIUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh MJIOCKOCTEM: NPHU3HAK NEPHEHIUKYISIPHOCTU ABYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[TonsaTHE  MHOTOrpaHHUKAa, OCHOBHBIE SJEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBINYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TIOBEPXHOCTh  TPHU3MBI.
[Tapayienenumien, NPSAMOYTOJbHBIA MMAapAJUICIICNIUIE] W €ro CBOMCTBA.
[Mupamuga: N-yroiapHas nupamuja, rpaHd U OCHOBAaHWE MUPAMUJIbI; OOKOBasi U
MOJIHAS TIOBEPXHOCTh NHUpaMUJIbl; MpaBWIbHAS MW YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; MPaBWIbHAS NMPU3Ma W NpaBUJIbHAS MUPAMUIA;
MpaBuUjIbHAST TpPEyrojbHash MHpaMuUa W TPABWIBHBIA  TETpadap; KyoO.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp, HOACKAdIp H
nkocasap. CeueHust IPU3MbI U MUPAMUJIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B MNHpaMuAax, Napajljieienumeiax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Brluucienne 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTJIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH MPABUILHOW TUPAMUJIBI,
TeopemMa O IIomaau yceu€éHHoW nupamunabl. [loHstue 06 00bEMe. OO0BEM
MUPAMUJIbI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

11 KITACC



TeJsia BpalmeHus

[unuaapuyeckass  MOBEPXHOCTh,  OOpa3zywoIue  ITUIUHIPUICCKON
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroIiue KOHMIECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM ToBepXHOCTH. KOHyC: OCHOBaHME W BEpIIMHA,
obOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUEHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: uUeHTp, paanyc, AMaMeTp; IIONIAab MOBEPXHOCTH C(hEpHI.
B3aumHoe pacnonoxkeHue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; momaas cheprl.

N300paxkeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BépTka muimuHapa u
KOHYca.

KoMOuHanuu Ten BpamieHus UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIlCHUS.

[Tonsatue 06 oOwvéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactBus u3 He€. OO0beEM
UINHpa, KoHyca. O0BEM 1apa 1 miomaasb chephl.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOJIOOHBIX TEll.

Ceuenust nwivMHapa (MapajulelibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapayieIbHOE OCHOBAHHIO M MPOXOJSINEE Yepe3 BEPIINHY), CCUCHHS
niapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CIllOkKEHHWE W BbIYMTaHUE
BEKTOPOB. YMHOXKEHME BEKTOpa Ha 4ucio. PasnoxkeHune BeKTopa MO TpPEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWJ JEUCTBUM C BekTopamu. [IpsMoyrosbHas
CUCTEMa KOOpAMHAT B ImpocTpaHcTBe. KoopaumnHatel Bektopa. IIpocreiimme
3a/laud B KOOpAMHATaxX. YToJl MexAy BekTopamu. CKalIpHOE MpPOU3BEIICHHE
BEKTOPOB. BbluucieHne yrjioB MeXAy NOpsIMBIMA M IJIOCKOCTSMH.
KoopauHaTHO-BEKTOpHBIM METOA TpPU PEIICHUHM TIEOMETPUUYECKHX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOM TMMO3WIMK  OOydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO UJICHA POCCHUHCKOTO OOIECTBa, MPEACTABICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHUEM B3aUMOJICHCTBOBATH C COIMATIBLHBIMU MHCTUTYTAMH B COOTBETCTBHUH C
X QYHKIUSMU U HA3HAYCHHUEM.

ITaTpuoTHYeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO  POCCUMCKOM  TPaKTAHCKOW  MJIEHTUYHOCTH,
YBaXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTHUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOJIb30BAHUIO JTUX JOCTIKEHUH B JIPYTUX
HayKax, TEXHOJIOTHX, chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHI0O HPABCTBEHHOT'O CO3HAHUS, HSTUYECKOTO TOBEICHMUS,
CBA3AHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTIKCHHM HAyKu W
NESTEIbHOCThIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHMBOTO OYyyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIFOYAs 3CTETUKY MaTEMaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM  ACIEKTaM Pa3jIM4YHbIX BHJOB
HCKYCCTBA.

Pdu3nyeckoe BOCNIUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHS B
WHTEpecax 370poBOro M 0Oe3omacHOro oOpas3a >KU3HH, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHE, COaJaHCHUPOBAHHBIN
PEXKUM 3aHITHHA U OTIBIXA, PETyJIsIpHas pu3nuecKkasi akTUBHOCTD); (PU3NIECKOTO
COBEPIIICHCTBOBAHUS, pu 3aHITHUAX CIIOPTHBHO-03/I0POBUTEIHLHOM
JESITELHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPY/IOIOONS; HHTEPECOM K
pasMuHbBIM  chepaM TPOQPECCHOHATBLHON  JIEITCIBPHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COIMAIBHO-DKOHOMHYECKUX  TMPOIECCOB HAa COCTOSIHHE TMPUPOJHON W
COIMAIBHON CpEeJbl, OCO3HAHMEM TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX
mpoOjeM; OpHEHTAalWel Ha TMPUMEHEHWE MATeMATHYeCKUX 3HAHWUW IS



penieHus 3a1a4d B 00JaCTU OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYIIKOB U
OILICHKU UX BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MUPOBO33pPEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAYMMOCTU JJIA PA3BUTUS IUBUIM3AIMH; OBJIaJCHUEM
SA3BIKOM MATEMATUKH MU MaTeMaTHYEeCKON KyJIbTYpOil Kak CPEJCTBOM MO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeMeTa
«MareMaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCBUSMU, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYISAMUBHBIMU OCUCTBUAMU.

1)  Vuueepcanvnvle nosnasamenvuvle Oelicmeus, —o0becneyusarom
Gdopmuposanue 06A306bIX KOSHUMUBHBIX NPOUECCO8 00y4awuxcsa (0ceoenue
Memo0o08  NO3HAHUSL  OKpYJcarouje2o  Mupa, npumeHeHue  a102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIABIATH u XapaKTepru30BaTh CYILIECTBEHHbBIC PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, IOHSITHM, OTHOIIEHUN MEXITY TOHSITUSMU;
dbopmynrpoBaTh OTIpeJICIICHHUSI TTOHSTHIA; yCTaHaBJIMBATh
CYIIECTBEHHBIM MPHU3HAK KiIacCH(pUKAIIMHA, OCHOBAHMS JIsI 0000IIEHUS
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYITUPOBATH M MPEoOPA3OBHIBATH CYXKIICHUS:
YTBEPAUTEIbHBIE U OTPHIIATENIbHbIC, €UHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTuBOpeunss B (DaKTax, JAHHBIX, HAOIIOMCHHUSIX W YTBEPKICHHSIX;
npejyiaraTh  KpUTEPHM  JIJI1  BBIABJICHUS  3aKOHOMEPHOCTEH M|
IIPOTHUBOPEUN;

e JIeTIaTh BBIBOJBI C MCIOJH30BAHUEM 3aKOHOB JIOTHUKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 10 aHAJIOTHH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKA3aTeIhCTBA  MATEMAaTHYECKUX
yTBEpXKJICHUM  (TpsIMbIE ©W  OT  TPOTUBHOTO),  BBICTPAWBATH
apryMEHTAIHIO, IPUBOIUTH  TPUMEPhl U KOHTPIPHMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXKJICHUS U BHIBOJIBI,

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HamMOOJee MOAXOMAININN C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
Mo3HaHUs;, (HOPMYITUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE,
mpo0JemMy, yCTaHaBIUBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJAWTH  CAMOCTOSTEIBHO  CIUITAHUPOBAHHBIM  IKCIIEPUMEHT,
HCCJICIOBAHUE TIO YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO



O6T)CKTa, ABJICHUSA, IIpOHECCCa, BBIABJICHHUIO 3aBUCUMOCTEH MCIKIAY
O6T)CKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (bOpMYJIHpOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBGI[éHHOFO H&6JIIOI[CHI/IH, HCCICOOBaHUs, OLCHHMBATDL
AOCTOBCPHOCTD INOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U O606Hl€HPII>i;
IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IIPOHCCCA, a4 TAKIKC BBIABUT'ATH
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(OUIUTHI HTHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA
Ha BOMPOC U IS PEIICHUS 33]1a4H;

BbIOMpaTh MH(OpMAIMI0O W3 HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,
CTPYKTYpPUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OLICHUBATh  HAA&KHOCTh  MHGOPMAIIMM 1O  CAMOCTOSITEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KoOMMyHUKamueHwle Oelicmeus, 0becnedusaont
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo0wmenue:

BOCIIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M IEJSIMH OOIICHHS; SICHO, TOYHO, IPAMOTHO BBHIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PEIICHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

B XO7e OOCYXIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoOu
TEMBI, TPOOJIEMBI, peIlIaeMOl 3a7a4u, BHICKA3bIBATh UJICHU, HAIICJICHHBIC
Ha TIOMCK PEIICHHS; COIMOCTAaBJISATh CBOHM CYXKICHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
MO3UIMK; B KOPpPeKTHOU (dopme (popMyIupoBaTh pa3HOTIACcHs, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEHICHUS  3aJa4yd, OKCIEPUMEHTa,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpAaTh  (opmar
BBICTYIJIEHHS C Y4Y€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh H  UCIOJIb30BaTh  MPEUMYINECTBA  KOMAaHIHOW U
WHJUBUyIbHONW PabOThl MPU PEIIeHUH Y4eOHBIX 3a7ad; MPUHUMATH
[IeJJb  COBMECTHOW  JICSITENIBHOCTH, IUIAHUPOBATh  OPTAaHU3AIUIO
COBMECTHOUM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXmath TMpOIECC H pe3yiabTaT paboThl; 0000maTh MHEHUSA
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUN, «MO3TOBBIC IITYPMbD» ¥ HWHBIC); BBITIOJHATH CBOIO YacThb
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh KAa4€CTBO CBOEr0 BKJIaJia B OOIIMU TPOIYKT TIO
KpUTepusiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.
Vuueepcanouvie  pezynamuenwvle  Oeticmeus,  obecneuusaom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ ydéTomM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JIEMCTBUI W  MBICIUTEIBHBIX  IPOILECCOB, HX
pe3yNbTaToOB; BIAAETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa pelIeHUs MaTEMaTUYECKOM 3a]1a4H;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OLEHUBATh COOTBETCTBHE pEe3yJbTaTa LEIU U YCJIOBHUSAM, OOBACHSTH
MIPUYHMHBI JOCTHKEHHS WIIM HEIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAaxXOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPsIMAsi, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIAEACTBUS M3 HUX NPHU PEIICHUU
r€OMETPUYECKUX 3a]1aY.

OnepupoBarh MOHATUSAMH: NAPAIENBHOCTh M TMEPHEHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIOJIOKEHUE MPSAMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBINA YIroJl, TpaHU JABYTPaHHOrO YIJIa,
pedpo NBYIpaHHOIO yIiia; JUHEHHBIN yroa ABYrpaHHOTO yIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MHpaMHJIa; MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienumne, Kyo).

Knaccuduimpoarb ~ MHOTOTpaHHUKH,  BbBIOMpass ~ OCHOBaHUS  JUIs
Kjaccu(ukanuy (BBINYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJlJIeIeITUIebl).

OnepupoBatb MOHSATUSIMU: CeKyIias MJIOCKOCTb, ceyeHue
MHOTOI'PaHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaX0KJE€HUE N€OMETPUUECKUX BEJIUYMH M0 00pasuam
WIN aJITOPUTMaM, IPUMEHSS1 U3BECTHBIC AaHAJTUTUUECKUE METObI IIPU PELLICHUU
CTaHJApPTHBIX MaTEMATUYECKUX 3aJad Ha BBIYMCIIEHHUE PACCTOSHUN MEXAY
IBYMsI TOYKaMHU, OT TOYKH JO MPSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIMMUCS IPSIMBIMU.



Pemate 3a7aun Ha HaXOXJEHHWE T'€OMETPUUECKUX BEIUYHMH MO 0o0pasiam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIEC aHATMTUYECKUE METO/IbI IIPU PEIICHUH
CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSIMBIMUA, MEXKIY MPSAMONM U TUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI UM IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpamuaa) ¢ MpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOMIAISIMU TOBEPXHOCTEN, 00BEMaMU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBarh MOHATHUSAMHU: CUMMETPHUsSI B TPOCTPAHCTBE; IEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTeKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (HakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolINX HECKOJBKO IIaroB PEUICHUs, €CIU YCIIOBHS
IPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

[IpuMeHsATh NpoOCTEWIIME MPOTPAMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPUUECKUX 33]1a4.

[IpuBoUTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, pPACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHSTh MOTYyYEHHbIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAJIbHbBIC
CUTyalldd W TNPUMEHATh W3YYEHHBIEC MOHATHS B IMPOLIECCE MOKMCKA PELICHUS
MaTeMaTU4YecKu CHOPMYIUPOBAaHHON MPOOJIEMbI, MOJECIUPOBATH pPEaAbHbBIE
CUTyalldd Ha $3bIKE TE€OMETPUM, HCCIEAOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHH M TeopeMm, ammapara anreOphi;
pelmarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIACHUEM T'€OMETPHUYECKUX
BEJINYHH.

11 KITACC

OrneprpoBaTh MOHATHUSAMHM: ITUIUHIPUYCCKAsT MOBEPXHOCTH, 00pa3yroIIue
MAJTUHIPUICCKON  MOBEPXHOCTH;  ITWIMHAP, KOHWYECKAs TIOBEPXHOCT,
o0pa3yroIe KOHMIECKOH MOBEPXHOCTH, KOHYC; chepruecKas MoBEpXHOCTb.

Pacno3naBate Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATDH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosokeHnue chepol U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA; INApOBOM CJIOM, OCHOBAaHHWE IIIAPOBOrO CJOS, BHICOTA
[IAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Beraucnare 00BEMBI M IUIOMIAAM ITOBEPXHOCTEH TeI  BpaIlCHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBarth TMOHSATUSMU: MHOTOTPAHHHWK, BIUCAaHHBIM B cdepy u
OTNMCaHHBIA OKOJIO cdephl; cdepa, BIUCAaHHAS B MHOTOIPAHHUK WM TEJO
BpAIlICHHUS.

BbIauciasTh COOTHOIICHHSI MEXKTY TUIOMIAISIMU TIOBEPXHOCTEN U 00BEMaMu
MOA0OHBIX TEII.

N3o0pakats m3ydaembie (UTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrimonHATE  (BBIHOCHBIC) TIJIOCKHE YEPTEKH €3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHI3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.



N3Bnekarh, MHTEpNpETUpPOBaTH M MpeoOpa3oBbIBaTh HH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKAX.

OneprpoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINOMHATE JOEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBONCTBaMU OHU
00J1a1a10T.

[IprMeHATh MpaBUIIO NapajuielICUNeaa.

OneprupoBaTh NOHATHUSAMU: JIE€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJHWHATBHI BEKTOPA, YroOJ
MEXIy BEKTOpPaMH, CKaJsIpHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILJIAHAPHBIE BEKTOPBI.

Haxonute cyMMy BEKTOPOB U HPOU3BEACHHE BEKTOpPAa HA YMUCIO, YIOJ
MEXKJYy BEKTOpPaMHU, CKAILIPHOE IIPOU3BEICHUE, PACKIIAABIBATE BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsi PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolluX HECKOJBKO IIaroB peLICHUs, €CJIM YCIOBUSA
IpPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

Pematp npocreiiime reoMeTpuuecKrUe 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemate 3amaum Ha [J0Ka3aTesbCTBO MATEMATHYECKUX OTHOLICHUN U
HAaXOXKJECHUE TEOMETPUYECKUX BEIIMYUH [0 00pas3amM WM ajIropuTMam,
IIPUMEHSSI U3BECTHBIE METOJBl IPHU PELICHUH CTAHAAPTHBIX MATEMATHYECKUX
3a7ad4.

[IpumeHsaTh TpOCTEHIINE NPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAUTH TIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOLE U
YKA3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOy4YeHHBIEC 3HAHHS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE
CUTyallud U NPUMEHSATH W3YUYCHHBIE IOHATUSA B IPOLECCE IMOUCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peaTbHBIC
CUTyallul Ha SA3bIKE TIE€OMETPUM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
pelaTh NpakTU4YECKUE 3a/a4M, CBSI3AHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KoanuecTBo 4acoB
HaumenoBanue pasaesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
bubmnoreka IIOK
L Beexeriie b cTepeoMeTpitio 10 2 https://m.edsoo.ru/1c209e37
[IpsiMBbIE U TUIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 1 bubnmnorexka HOK
[TapanneasHOCTh NPSIMBIX U https://m.edso00.ru/1c209e37
IIJIOCKOCTEN
3 [lepnenquKyIsIpHOCTD 12 3 bubnmnorexka HOK
MPSAMBIX U ITIOCKOCTEMN https://m.edso00.ru/1c209e37
4 VYribel MeXAY OPSIMBIMU 1 10 1 5 bu6muoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6nuorexa [IOK
M
> HOTOTpanHiIn 1 1 2 https://m.edsoo.ru/1c209e37
N bub6mmoreka [IOK
6 OOBEMEI MHOFOTPAHHHKOB 9 1 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 L bubmuoreka [JOK
pacCTOSHUS U YIJIbI https://m.edso0.ru/1c209e37
OBILEE KOJIMYECTBO 68 5 1
YACOB I10 [TIPOT'PAMME



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

11 KITACC

HaumMeHoBaHme KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
nporpamMmbl padoThI padoTshI
but6mmoreka [IOK
1 T
et Bpatiierit 12 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK

2
OOnEubt e S https://m.edsoo.ru/1c209e37
Bexrops! n

3 COODIHHATLL B 10 1 bubnuorexa [IOK

P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
[ToBTOpEHME,

4 0000111EHHE, . L bubnunoreka [IOK
CHCTEMAaTHU3aIHS https://m.edsoo.ru/1c209e37
3HAaHUU

OBUIEE KOJIMYECTBO
YACOBIIO 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosanuyecTBO yacoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KounTtpoJbHbie IIpakTuyeckue
Bcero H3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
OCHOBHBIC TOHSATHS
CTEPEOMETPHUH: TOYKA,
npsiMasi, TJI0CKOCTb,
npoctpanctso. [IpaBuna bu6nuoreka [JOK
1 n300pakeHNs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300paXeHUS IIOCKOCTEH, d
MapaJuIeITbHBIX TPSIMBIX
(O0Tpe3KoB), cepeIuHbI
oTpe3Ka
[TonsaTHA: nepecekarommecs
bu6nuorexa [IOK
IJIOCKOCTH,
2 1 https://m.eds00.ru/2d8a9c9
nepeceKaroIuecs mpsmas u 9
MJIOCKOCTh B
[TonsaTHA: nepecekarommecs
OCKOCTH bubnunorexa LIOK
3 ’ 1 https://m.edso0o.ru/db685e7
MepeceKaroIuecs mpsmas u 3
IJIOCKOCTh B
4 3HAKOMCTBO C 1 1 bu6nunorexa LIOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73

MHOIr'OrpaHHUKamMu,
n300paxeHue
MHOTOI'PaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIHOHHBIX YepTemax

https://m.edso0.ru/a63959¢e
d

HavansHbie cBeieHNS 0 KyoOe
Y TIUpaMUJIe, UX Pa3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB

but6mmoreka [IOK
https://m.edsoo.ru/b30dff3
8

HauanbHubie cBenenus o kyoe
U TIHpaMUJIE, UX Pa3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB

bubmnoreka IIOK
https://m.edsoo.ru/3d8ffd3
2

Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

bubanoreka LIOK
https://m.edsoo.ru/0cc5c4f
e

[ToustHe 00
AKCHOMAaTHYECKOM
MOCTPOSHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU H
CJICOCTBUA N3 HUX

bubanoreka LIOK
https://m.edso00.ru/239c8ch
4

[Toustue 00
AKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH H

but6mmorexa [IOK
https://m.edsoo.ru/65c6b10
6



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

CICACTBUA N3 HUX

ITonsatue 00

aKCMOMAaTUYECKOM bubnuotexa [JOK
10 | mocTpoeHHH CTEPEOMETPHH: https://m.edsoo.ru/258fc24
AKCHOMBI CTEPEOMETPUH 5
CIICACTBHUA U3 HUX
B3anmHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE: bu6nuoreka [JOK
11 | nepecexkarouuecs, https://m.edsoo.ru/1a2520f
apajuieIbHbIE U 6
CKpPELIMBAIOILUECS MPSIMbIE
[TapamienpHOCTB IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[apajuieJIbHbIE IPSIMBIE B bubmmorexa [IOK
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
napajieIbHOCTh TPEX -
MPSIMBIX
[TapamenpHOCTH NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: bubmorexa [JOK
13 . https://m.edsoo.ru/ee1d19b
[TapannenbHOCTh NPAMOI 1 9
IJIOCKOCTH
VYTIIIBI ¢ COHANPABIECHHBIMU bubmorexa [JOK
14 https://m.edso0.ru/9f4071b
CTOPOHaMU 9
VYros Mex1y NpsSMBIMU B bubmorexa HOK
15 https://m.edsoo.ru/fe73386

MIPOCTPAHCTBE

2



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

VYron Mexay npsMbIMU B

bubnunoreka LIOK

16 https://m.eds00.ru/2935a%a
MIPOCTPAHCTBE 0
[TapamnensHOCTH bu6muoreka [IOK
17 | mnnockocteil: napasiesbHbIe https://m.edso0.ru/2e18f25
IJIOCKOCTH 5
CaoiicTBa napamienbHbIX bubmmorexa [JOK
18 . P https://m.edsoo.ru/e504d65
IJIOCKOCTEH 6
IIpocrenmme
MIPOCTPAHCTBEHHBIE (PUTYPHI bubmorexa LOK
19 poctb P https://m.eds00.ru/4a28dc0
Ha TUIOCKOCTH: TETPa3p, 5
Ky0, mapasiesnenurnen B
bubmuorexa [IOK
20 | IloctpoeHue ceueHuit https://m.edso00.ru/1d434d0
f
bu6nuorexa [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbHas pabota mo
teMe "[IpsiMbIe U TIIIOCKOCTH bubmuoreka [JOK
22 | B IPOCTpPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapannenbHOCTh NPSIMBIX U 6
IJI0CKOCTEN "
[lepneH qUKYISAPHOCTD bu6muoreka [JOK
23 | TpsMOil U IIOCKOCTH: https://m.edsoo.ru/b19f6a5

MEPIEHUKYISIPHBIE TTPSIMbIE

d



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d

B IIPOCTPAHCTBC

[IpsimMble napasnienbHble U bubmmoreka [JOK

24 | nepneHAUKYISPHBIE K https://m.edsoo.ru/0ac11c9
IJIOCKOCTH 5
[IpsimMble napasnienbHble U bubmmoreka [JOK

25 | mnepneHIuKYISIpHBIC K https://m.edsoo.ru/ba54596
IJIOCKOCTH 6
[Tpuznak bubmuoreka [IOK

26 | meprneHANKYISIPHOCTH https://m.edsoo.ru/f85bfc4
MPSIMOI U TUIOCKOCTH 6
[Tpuznak bubmuoreka [IOK

27 | nepneHANKYISIPHOCTH https://m.eds00.ru/79165d1
MPSIMOI M TUIOCKOCTH 5
Teopema o npsimon bubmuoreka [IOK

28 | nepneHAuKYISIpHON https://m.eds00.ru/635c¢508
IUTOCKOCTH 7
Teopema o npsimoit bu6muoreka [JOK

29 | nepneHAUuKYISIpHON https://m.edsoo.ru/bd3745f
IUTOCKOCTH 8
Teopema o npsimoit bu6muoreka [JOK

30 | meprneHAMKYISIPHOU https://m.eds00.ru/7d18834
IIOCKOCTH b
[Tepnenaukynsip u
HaIz'IOHHI)Ie'y aECTOSIHI/Ie oT bubmorexa OK

31 P https://m.edsoo.ru/33c477d

TOYKHU J0 INIIOCKOCTH,
pacCTosIHUEC OT HpﬂMOﬁ 0

3



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3

IIIIOCKOCTH

[lepnienaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT

but6mmoreka [IOK

32 TOYKH J0 INIOCKOCTH, https://m.edsoo.ru/66fefad
paccTosHUE OT IPSIMOM 110 d
TUIOCKOCTH
[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT bu6nuoreka [JOK

33 | TOYKM HO IVIOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTosHUE OT MPSIMOM 110 3
IJIOCKOCTH
[lepnenpukymnsap u
HAKJIOHHbIE: PACCTOSIHUE OT bu6nuoreka [JOK

34 | TOYKHM JI0 IIJIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHUe OT MPSAMOM 10 c
IJIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YOl bubnmnoreka [JOK

35 | Mexny npsMoit u https://m.edsoo.ru/6b61b2b
IUIOCKOCTBIO 4
JIByrpaHHbIi yroi, bu6muoreka [JOK

36 | JHMHEWHBIH yrou https://m.edsoo.ru/5fa0b3c
JBYIPAHHOT'O yIJia €
JIByrpaHHbIi yroi, bubmuorexa [IOK

37 | NMHEWHBIH yTou https://m.edsoo.ru/c7c777e
JIBYTPAaHHOTO yIiia d

38 | IlepnenauKyIsIpHOCTH bubmuotexa [IOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed

IIJIOCKOCTEM: IIPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da
3

[lepneHqUKyYISIPHOCTD Bu6miorexa LOK
OCKOCTEM: 3HAK

39 i TeH: TpH3H https://m.edsoo.ru/ed9e2a8
IEPIEHINKYIAPHOCTH JBYX o
IJIOCKOCTEH -
[lepnenquKyIsIpHOCTD BuGmiorexa LIOK

OCKOCTEMN: 3Ha

40 [LIOCKOCTEH: TIPHSHAK https://m.edsoo.ru/ba75dc5
IEPIEHIUKYIAPHOCTH JBYX 7
IJIOCKOCTEH -
TeobeMa 6 Thix bubmnoreka IIOK

41 p p https://m.edsoo.ru/e4972cd
MIePIEeHIUKYIIApaxX c
Teopema o Théx bubanoreka LIOK

42 p p https://m.edsoo.ru/52188a7
MePIeHIUKYIApax q
Teopema o Théx bubmorexa [IOK

43 P P https://m.eds00.ru/9f24673
MePIEeHIUKYIIApax 6
KonTponbnas pabota mo
TeMam
"TleprieHAUKYISIPHOCTH bubmmorexa LIOK

44 p yp https://m.edsoo.ru/5b971ef

MPSAMBIX U IUIOCKOCTER" 1
"Vrisl MeXy NpSMBIMU U
IJI0CKOCTAMU"

3



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHUKA, BBIITYKJIbIE

but6mmoreka [IOK

45 https://m.edsoo.ru/2d24e87
Y HEBBITYKJIbIE 3
MHOTOTPAaHHUKH; pa3BEPTKA N
MHOTOTpaHHUKA
[Tpuszma: n-yronpHas
Mpu3Ma; rpaHyd U OCHOBaHUS
) bubmnoreka IIOK
MPU3MBI; TIpsIMas U
46 https://m.edsoo.ru/b4ad63a
HaKJIOHHAs NMPU3MBI; q
0OKOBas U ITOJIHAA =
MMOBEPXHOCTD MPU3MBI
[Tapannenenunen,
. bubmnoreka IIOK
MPSAMOYTOJIbHBIN
47 https://m.edsoo.ru/8a7be68
napajuieJICnuIe]] ¥ ero 3
CBOICTBa )
[Mupamua: N-yroapHas
nupamMua, rpaHu u
OCHOBaHHUE MUPAMHUJIBL; bubnmnoreka [JOK
48 0OKOBas U ITOJIHAA https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTH MUPAMU/IBI; 5
MpaBUJIbHAS U YCEUEHHAS
nupamuaa
[IpaBunpHbIE
bubnunorexa LIOK
MHOTOTPAaHHUKHU: TIOHSATHE
49 https://m.edso0.ru/074c886

MIPaBUIIBHOTO
MHOI'OT'PaHHUKA;

5



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

MIpaBWJIbHAS MIPU3Ma U
MIpaBWIbHAS MUPAMHUJIA;
NpaBUJIbHAS TPEYTOJIbHAs
MUpaMU/Ia ¥ MPaBUIIbHBINA
TeTpa’ap; Kyo

IIpencrasnenue o

HpaBIITBHBIX but6mmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTPaHHUKAX: OKTadp, f
JOJICKadAp U UKOCAdP.
Cummerpus B
MPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJILHO TOUYKH,
MPSMOM, MIIOCKOCTH. bubmnoreka IIOK
51 | DrnemeHTH CHMMETPHUH B https://m.edsoo.ru/b9e777d
nUpamMuax, 9
napajuieJenumneaax,
MTPaBHIIbHBIX
MHOTOTPaHHUKAX
Brruncienue 3j1eMeHTOB bu6nuorexa [IOK
52 | MHOrorpaHHHKOB: p&opa, https://m.edsoo.ru/6cdbece
JaroHaJIA, yTITbI f
[Tnomans 60KOBOM
MOBEPXHOCTH U MMOJTHON
ITOBEPXHOCTH MPSMOMN bubmorexa [JOK
53 https://m.eds00.ru/37d8415

IIPHU3MBI, IJIOIIAb
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH

7



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157

IIPSIMOY IIPU3MBI

ITnomane OOKOBOI
IIOBEPXHOCTU U
IIOBEPXHOCTHU ITPABUIILHOMN

but6mmoreka [IOK

54 | nupamMuasl, TEOpEMA O https://m.edsoo.ru/5603e30
mIoma OOKOBOM b
MMOBEPXHOCTH YCEYEHHOU
A PAMH/IBI
KonTposbHas padoTa 1o bubmorexa [IOK
55 I: P " https://m.eds00.ru/a95f5c0
TeMe "MHOTrorpaHHUKH 4
bubmnoreka IIOK
56 | Tlonstue 06 oOBEME https://m.edso0.ru/7ad0020
b
bubmnoreka IIOK
57 | OO0béM nupamu bl https://m.edsoo.ru/235171b
3
N bubmorexa [IOK
58 | OOwém mupaumiL! https://m.edsoo.ru/f47dfefd
bubanoreka LIOK
59 | OO0béM nupamu bl https://m.eds00.ru/79c¢1031
2
" bubnuotexa [JOK
60 | OOwém mupam:! https://m.edsoo.ru/2faadc3f
but6mmorekxa [IOK
61 | OOBEM mpU3MBI https://m.eds00.ru/7985360

8



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608

bubnunoreka LIOK

62 | OOBEM MpU3MBI https://m.edso00.ru/1e05389
0
bubnunoreka LIOK
63 | OOBEM mpU3MBI https://m.edso00.ru/482d3f5
1
Konrponsnas pabora no bubnuorexa LIOK
64 | Tteme "OOBEMBI https://m.eds00.ru/28a6573
MHOTOTpaHHUKOB" c
[ToBTOpEeHME, 0000IIEHNE
CHCTEeMaTH3allus 3HAaHHU. bubnnorexa LHOK
65 . https://m.edso00.ru/098beda
[Toctpoenue ceueHuii B q
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
CHCTEeMaTH3alus 3HaHUM.
Beruncnenue paccrosHum:
MEXTy IBYMSI TOUKaMH, OT bubnnorexa LHOK
66 . https://m.edso0o.ru/f7792ba
TOYKH JIO MPSIMOM, OT TOUKH 9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
IIpomexyTounas bu6muoreka [JOK
67 | arrecraums. Kourpoabnas https://m.edsoo.ru/b9146bc
paGora. 0
[ToBTOpeHmEe, 0600IIEHNE bubnunorexa LIOK
68 | cucreMarH3alus 3HAHHIA. https://m.eds00.ru/56765e8

Brruncnenue yrioB: Mexay

b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

CKPEILMBAIOIIUMUCS
HPSIMBIMU, MEXY IIPSIMON U
IJIOCKOCTBIO, ABYIPaHHBIX
YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

10




11 KITACC

MMOBEPXHOCTH, OCh
HWIAHAPUYECKON

Ne KounuecTBo yacos DJIEKTPOHHBIE
Hara uudposbie
Tema ypoka KoHTpoJibHbIe IIpakTHYeckue
n/ Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
Cdepa u map: 1eHTp,
paaunyc, TuameTp;
IIOLIA/Ib TOBEPXHOCTHU
cdepsl. Bzaumuoe bubmuoreka [IOK
1 pacroyioxxeHue chepsl u 1 https://m.edso00.ru/0341bc2
IUIOCKOCTH; b
KacaTrelbHasl IJI0OCKOCTh
K chepe; mromaan
cdepbl
5 Bxomnast koHTpoOJbHAS 1 . bu6nuorexa [IOK
pabora. https://m.edsoo.ru/bed12a43
N3o06pakenue chepsl,
3 mra apHa nnocxoqc)nl?l 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MMOBEPXHOCTb,
oBpasyiomue bubnuotexa [JOK
4 . 1 https://m.edso00.ru/6054b8c
IITHHIPAICCKON

1



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

IMOBEPXHOCTH

L{unuHIp: OCHOBAHMSA U
OOKOBast MIOBEPXHOCTb,
o0pa3yrolas 1 och;
iouaib OOKOBOM U
IIOJIHOW ITOBEPXHOCTH

but6mmoreka [IOK
https://m.edso0.ru/188f6216

N3o6paxenune
MWIMHApA HA
mockocTu. Pazséprka
uunuaapa. CedeHus
HWIMHIIpA
(TUTOCKOCTHIO,
napajuiebHON Uiu
MePIEeHIUKYISAPHON OCH
LHMIMH]IpA)

bubmnoreka IIOK
https://m.edsoo.ru/016e25eb

Konnueckas
MMOBEPXHOCTb,
oOpa3ymomue
KOHUYECKOM
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue n
BepIIMHA, 00pa3yromnas
1 OCh; IJIOMIAIb
OOKOBOW M MOJTHOM
MOBEPXHOCTHU

bubnunorexa LIOK
https://m.edsoo.ru/897dd3b
2



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2

VY ceu€HHbI KOHYC:
o0pa3yroline 1 BbICOTA;
OCHOBaHHUS U OOKOBas
MOBEPXHOCTh

but6mmoreka [IOK
https://m.edsoo.ru/1468bab
3

10

N306pakeHune Konyca
Ha TUIOCKOCTH.
Pa3BépTka KoHyca.
CeueHus KoHyca
(TUTOCKOCTHIO,
napajieIbHOU
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)

bubnuorexa [JOK
https://m.edsoo.ru/Obdelbe8

11

KomOunauus ten
BpAIICHUS U
MHOTOTPaHHUKOB

bu6nuorexa [IOK
https://m.edsoo.ru/3cefl10e5

12

MHororpasHuk,
OMMCAaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WU B
TEJI0 BpallleHus

bu6nuorexa [IOK
https://m.edso00.ru/0b13615
8

13

ITonsarme 00 00OBEME.
OCHOBHEBIE CBOMCTBA
00BEMOB Tell

but6mmorexa [IOK
https://m.edso0.ru/26a03fb7



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

O0BEM UIHHIpA,

bubnunoreka LIOK

14 https://m.eds00.ru/5513d87
KOHYca
b
O6bém mapa i bubnnorexa [{OK
15 https://m.edsoo.ru/d189bde
IJI01a b Chephl 5
[Tono6uble TENa B
MIPOCTPAHCTBE.
CoOoTHOIIICHUS MEXKTY
16 oMM bubmnoreka IIOK
. https://m.edsoo.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMU ITOT00HBIX
Ten
CamocTosTenbHs
17 pabota o Temam "Tena bubnmnoreka HOK
BpamieHus" 1 "O6beMbl https://m.edsoo.ru/4a33a8ab
Ten"
18 BexTop Ha miockocTu 1 bubmuoreka [JOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenne u bubmuorexa [JOK
BBIYMTaHUE BEKTOPOB https://m.edso00.ru/23f4f089
20 YMHOXEHHE BEeKTOpa Ha bubnmnoreka [JOK
YUCIIO0 https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o
91 TPEM HEKOMILJIAHAPHBIM bubmuorexa [IOK

BekTopaM. [IpaBuio
napaesenumnena

https://m.edsoo.ru/a28fd74e



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

Pemenue 3amay,
CBA3AaHHBIX C

but6mmoreka [IOK

22 https://m.edso00.ru/5a82790
NPUMEHEHUEM TPaBUII 0
JEUCTBUI C BEKTOpaMU -

Koopaunarno-

93 BEKTOPHBIN METOJ U Bu6mumotexa [JOK
peLeHun https://m.edsoo.ru/d3alfe30
reOMETPUYECKHUX 3aJ1a4
[IpssMmoyronbHas
cucTeMa KOOp/IMHAT B
HpoCTpaHCTBe. bubmnoreka IIOK

24 https://m.eds00.ru/48db705
Koopaunatsl BexkTopa. 3
IIpocrenimme 3agaum B -

KOOpJIMHATaxX
Yron mexny

o5 BeKTOpamu. CKaJspHOe bubmuoreka [JOK
MPOU3BENECHNUE https://m.edsoo.ru/725effc4
BEKTOpPOB
Beruucnenue yrion

%6 Mey np;IMIj;I;H " bubmuoreka [JOK

https://m.edsoo.ru/8efbe78e
TJIOCKOCTSIMU
KonTponbnas pabota mo

97 TeMe "BekTopsl n bu6muoreka [JOK
KOOpPAUHATEI B https://m.edsoo.ru/77c22fc5
npocrpaHncTae”

28 ToBToperte, bubmuoreka [{OK

https://m.edso0.ru/1780ba5



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

0000111eHHE 1
cUcTeMaTu3aIus
3HaHui. OCHOBHBIC
¢burypsl, GpakTsl,
TEOpEeMBI Kypca
TJIAHUMETPHH.

(=3

29

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3aLH
3HaHui. OCHOBHBIE
¢burypsl, GaxThl,
TEOpEMBI Kypca
TJIAHUMETPHH.

bubmnoreka IIOK
https://m.edsoo0.ru/078cd18
4

30

IToBTOpEHME,
00001IeHNE 1
cUCTEeMaTH3aIus
3HaHu#. 3ama4un
TJITAHUMETPUHU U METOIbI
UX pellIeHus

bubmorexa [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
00001IecHNE U
CHCTEMAaTU3aIHs
3HaHWH. 3amaun
MIJITAHUMETPUHU U METO]IbI
WX PEILCHHUS.

bubanoreka LIOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
00001IeHNe U

bubanoreka [JOK
https://m.edsoo.ru/74b2ad9



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

CUCTEMAaTH3AIIHS
3HaHuil. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
CTepEOMETPHH.

=

33

IIpome:xyTouHast
arrecraums.
KonTpoabHnas padora.

bubnunoreka LIOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HAHUH.

bubmnoreka IIOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMOBI

10 KITACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHMS OCHOBHOM
NpoBepsieMor .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
0 pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsIMasi, IIIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUH M CICICTBUS M3 HHUX NpPU PEUICHUU
' reOMETPUYECKHX 32124
73 OnepupoBaTh NOHATUAMU: NAPAIJIEIBHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX U
' IJI0CKOCTEH
74 KnaccupumupoBarh B3aMMHOE pAacHOJIOXKEHHE TPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMU: IBYTPAaHHBINA yrojl, TPaHU JIBYTPAHHOTO Yria, pedpo
7.5 JBYTPAHHOTO yIjla, JIMHEHHBIH yroja JBYIpaHHOTO Yrjla, TpajaycHas Mepa
JIBYTPaHHOTO yriia
76 OnepupoBaTh TMOHSATHAMH: MHOTOTPAaHHHUK, BBIMYKJIBIA ¥ HEBBITYKIIBINA
' MHOTOTPAaHHHK, SJIEMEHTH MHOTOTPAaHHUKA, PABIJILHBI MHOTOTPAaHHUK
77 Pacno3naBate OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIHpamua, TpHU3Ma,
' IPSIMOYTOJIBHBIN Mapajuiesnenumnen, Kyo)
Knaccugunuponatsb MHOT'OI'PaHHHKH, BbIOMpast OCHOBAHHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE M HEBBITYKJIble MHOTOTPAHHUKH, NpaBUIbHBIE
MHOTOT'PaHHHUKH, IPSMbIE U HAKJIIOHHBIE TPU3MBI, NTapajlIeJICIUIIe bl)
7.9 OmnepupoBath MOHATUSMH: CEKYIIAs TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
210 OOBACHATH NPHUHLMIIBI MOCTPOEHUS] CEYEHMH MHOTOI'PAaHHHKOB, HCHOIb3Ys
' METO/I CIIETIOB
CTpouTh ceueHusi MHOTOIPAaHHHKOB METOJIOM CII/IOB, BHITIONHATH (BEIHOCHBIE)
7.11 IUIOCKUE YEPTEeKHU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEPXY,
cOOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJICHHE F€OMETPUUECKUX BEJIWYHMH MO 00pa3laM WM
7.12 QITOPUTMaM, TPUMEHsSI U3BECTHBIC AHAJTUTUYECKHE METOJbl NPU PELICHUU

CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHCIICHHC paCCTOSIHI/Iﬁ MCKAY




JABYyMA TOYKaMH, OT TOYKH [0 HpHMOfI, OT TOYKH OO0 IINIIOCKOCTH, MCIKIAY
CKPCIIUBAOIIHUMUCA ITPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXXJICHHE F€OMETPUYECKUX BEJIWYHMH 1O 00pa3laM WM
aIropuTMaM, IPUMEHsSI HU3BECTHBIE AHAIUTUYECKHE METOABlI IPU PEIICHUH
CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCICHUE YIVIOB MEXIY
CKPELIMBAIOIIMMUCSA NPSIMBIMH, MEXAY IPSIMOM M IUIOCKOCTBIO, MEKIY
IIJIOCKOCTSIMU, IBYIPAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI U MIIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupaMuja) C MpuMeHeHHuEeM (GOpMyJ, BBIUUCIATH COOTHOILICHHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOTO0OHBIX MHOTOIPAHHUKOB

7.15

OnepupoBaTb NOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepPTekKax
U PUCYHKaX

7.17

[TpuMeHsTh reomMeTprueckue (hakThl AJIs peIIeHUs] CTePEOMETPUYECKHX 3a/1ad,
IIPEIIOJIaratoIiuX HECKOJIBKO IIAroB PEIICHHUs, €CIM YCJIOBUS INPUMEHEHUS
3aJaHbl B IBHOM (opme

7.18

IIpuMeHATs  mpocTeWIIne  IpPOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4

7.19

HpI/IBOI[I/ITB MMPpUMEPBLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUPOAC U KU3HU,
pacCrio3HaBaTh IMPOSABICHHUC 3aKOHOB 'COMCTPUHU B HCKYCCTBC

7.20

IIpuMeHATh TOJIyYEHHBIE 3HAHMs Ha IPAKTHKE: AHAIW3UPOBATH peajbHbIE
CUTyallud W INPUMEHSATh HW3yYEHHBIE MOHATHS B IPOLECCE MOUCKA pPEHICHUs
MaTeMaTU4ecKu C(HOpPMYIHpPOBAaHHONW MPOOIEMbI, MOJEINPOBATh peabHbIE
CUTyalluM Ha A3BIKE T'€OMETPUH, HCCIEAOBaTh ITOCTPOEHHBIE MOJEIU C
MCIOJIb30BAaHUEM TE€OMETPUYECKHX IOHATUH U TeopeM, ammapara aiareOpsl,
pemars OpPaKkTUYECKHE 3aJa4d, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPHUYECKUX

BCJIMYHUH

11 KITACC

Kon

npoBepsie

MOIro

pe3yJbTa

Ta

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus




I'eomerpus

OnepupoBaTh  MOHATUSAMHU:  IWIMHIpPUYECKAs  MOBEPXHOCTh, oOpa3zymolne

6.1 WIMHAPUYECKON MMOBEPXHOCTH, IIHIUHJIP, KOHHYECKAs IIOBEPXHOCTh, 00pa3yomue
KOHHYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI OJTYYCHHSI TEJT BpaAIICHUS
6.4 KnaccudumnupoaTs B3auMHOE pacmioiokeHue chepbl U MIOCKOCTH
OnepupoBaTh MOHSATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
6.5 CerMEHTa, IIAPOBOM CIIOH, OCHOBAaHUE IIAPOBOTO CIIOS, BBHICOTA IIAPOBOTO CIIOS,
1apOBOM CEKTOP
6.6 Boraucnare 00bEMBI U TUIOMAN TIOBEPXHOCTEH TeNl BPAIICHUS, TEOMETPUICCKUX
' TeJ ¢ NpUMEHEHUEM (GOPMyII
6.7 OnepupoBaTh TOHSITHSIMH: MHOTOTPAHHHK, BIUCAHHBIA B Cepy W ONMUCAHHBIN
' okoJio cepsl, chepa, BliMCaHHAST B MHOTOTPAHHUK WM TEJIO BPAILICHUS
6.8 BbUMCIATE COOTHOUICHHST MEXAY IUIOMAASMH TIOBEPXHOCTEH H 00BEMamu
' MOAO0OHBIX TEJ
6.9 N300paxath uzydaemble (GUTYpBI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX
' MHCTPYMEHTORB
6.10 BbIMONMHATE (BBIHOCHBIE) TUIOCKHE YEpPTEXKH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUSHHsI TeJ BPALLICHHS
W3Brnekatb, HMHTEPOPETUPOBATH W  MpeoOpa3oBbIBaTh  UHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO HA 4YepTexax U
PHUCYHKaxX
[TpumensaTh TeomeTrpuueckue (akThl Ui pPENICHUS CTEPEOMETPHUYECKHX 3a/ad,
6.12 MpeJIoJIaratoliuX HECKOJIBKO 1IAaroB PelIeHus, eCIM YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU (popme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoInONMHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BHIYMUTAHUS BEKTOPOB M YMHOXKEHUS
' BEKTOpPA Ha YHCII0, OOBSACHATH, KAKUMU CBOMCTBAMH OHU 00J1a1al0T
6.15 [TpuMeHsTh paBUIIO Mapaieenurea Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh TOHATHUSMH: ICKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOJIyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJd MEXIy

BEKTOPAMHU, CKaISIPHOE MPOU3BEACHUE BEKTOPOB, KOJITMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI




HaXOI[I/ITB CYMMY BE€KTOPOB M IIPOU3BCACHHE BCKTOpa Ha 4YHUCIIO, YI'OJl MCEXKAY

6.17 BEKTOPaMH, CKaIPHOC IIPOU3BEACHUE, pPACKIaAblBaTh BEKTOp MO JBYM
HEKOJJTMHEApHBIM BEKTOpaM
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate mpocTeiimme reoMeTpUYecKHe 3ajadyd  Ha TPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METOJIa
Pematp 3asaun Ha 10Ka3aTeNbCTBO MaTeMaTHYeCKUX OTHOIICHWH M HAXOXICHHE
6.20 TeOMETPUYECKUX BEIMYUH MO o0paslaM WM alrOpuTMaM, NMPUMEHSS U3BECTHBIC
METOJIbI TIPU PEIICHUHU CTAaHJAPTHBIX MaTeMaTHYECKHUX 3aa4
6.21 [lpumensaTh  mpocTeiMe  MpOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PEILICHUN CTEPEOMETPHUYECKUX 3a1a4
6.22 [IpuBOaUTE MpHUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KH3HHU,
' pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE
[lpuMeHATh TONydeHHBIC 3HAHWS HAa TMPAKTUKE: AaHAIM3UPOBATh pPeaIbHBIC
CHUTyalldM W TIPUMEHATh M3YYCHHbIC IOHATHS B MPOIECCE IOUCKA PEUICHUS
6.23 MaTeMaTU4ecKd CPOPMYIMPOBAHHOM MPOOJIEMBI, MOJCIUPOBATh  pEaNbHbIC

CUTyalluld Ha A3bIKC TCOMCTpUH, HCCICAOBATL TIIOCTPOCHHBIC MOJACIN C
HCIIOJIb30BAHUEM T'COMETPUICCKUX MOHATUH U TCOpPEM, alllapara anrerLI, peuaTtb
MPAKTUYCCKUC 3a/la4H, CBA3AaHHLIC C HAXOXKJACHUCM I'COMCTPUICCKUX BCIIMYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomeTpus

7.1

OcHoOBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCMOMaTHUYECKOM IMOCTPOEHUM CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPUU U CIEICTBUS

U3 HUX

7.2

B3anMHoe pacronioxeHue NpsMbIX B IPOCTPAHCTBE: MEpeceKarouecs, napauieilbHble U
CKpeluBaromuecs: npsmble. IlapannensHOCTh MPsMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napaielibHble MpsIMbIe B IPOCTPAHCTBE, NApaIENIbHOCTh TPEX MPSIMBIX, HapalJIeIbHOCTh
OPSAMOM M IJIOCKOCTH. YTJIbl C COHAIIPABIECHHBIMU CTOPOHAMM, YTOJ MEXIY NMPSMBIMHU B
npoctpaHctBe. IlapannenpHocTh IUIOCKOCTEH: NapaijieNbHble IUIOCKOCTH, CBOWCTBA
napajieNnbHbIX 1ockocted. Ilpocreiimue npocrpaHcTBeHHbIE (GUIYphl Ha IUIOCKOCTH:
TeTpa’p, KyO, mapajuiesenuIe;], NoCTpOeHHe CeUeHH

7.3

IlepneHUKYISIpHOCTE  IPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJSPHBIE  IpsIMBIE B
IIPOCTPAHCTBE, NPSMBIE IMapajUICIbHbIE W IEPHNEHAUKYJSIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPHEHAUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM NEPHEHAMKYJIIPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJI MEXAY NPSIMOW M IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJ1, TUHEHHBIN YroJl ABYIrpaHHOro yria. llepnenaukyisp U HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPAMON 1O IUIOCKOCTH, MPOEKIHs (UTypbl Ha
IJIOCKOCTh. [lepreHInKyIsApHOCTh IUIOCKOCTEH: NPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mrockocrei. Teopema 0 TpEX mepreHIuKyIIsipax

7.4

IlonsiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosbHas npusMma,
IpaHd M OCHOBaHMs MpPU3MBI, TNpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas M TIOJIHAs
MOBEPXHOCTh Mpu3Mbl. [lapamutenenunen, HOpsAMOYrOJIbHBIA IapajuICIICIIAIIE] U €r0
cBoiicTBa. [Tupamunia: N-yroiapHas mUpaMuaa, TpaHd ¥ OCHOBaHME MHpaMHJIbl, OOKOBas U
[I0JIHAsl IOBEPXHOCTh MNHMpaMUbl, NpPAaBWIbHAs1 W YCEUYEHHas MNUpaMHuaa. DJIEMEHTBI
npu3Mbl M nupamuzbl.  [IpaBuiibHBIE  MHOTOTPAaHHUKH: IIOHATHE  IIPABHUIIBHOIO
MHOT'OI'PAHHMKA, [IPAaBUJIbHAS IIPU3Ma U MIPAaBWIbHAS IUpaMUa, IPABUIIbHAS TPEYTOJIbHAS
nupamMpa W NpaBWIBHBIA  TeTpadap, KyO. IlpexncraBieHume o  MIpaBHIIBHBIX

MHOTOTpaHHMKaX: OKTa’dp, NOAEKa3Ap U ukocadapyrue CedeHus NpU3Mbl U TUPAMHUIBI

7.5

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENBHO TOYKH, NPSAMOM, TIJIOCKOCTH.
DneMeHThl CUMMETPUH B TUpaMuax, napajuiesenuneiax, paBuIbHbBIX MHOTOTPaHHUKAX




Brruncnenue 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GokoBoi
MOBEPXHOCTU U IMOJHOM MOBEPXHOCTH MPSIMOW MPU3MBI, TUIOIIAAs OCHOBaHH, Teopema o

7.6 OOKOBOM MOBEPXHOCTH MpAMOM mpu3Mbl. [10m1anp 00KOBOI MOBEPXHOCTH U MTOBEPXHOCTH

NpaBWIBHON MUPaMUIBI, TeopeMa O IUIOMAI Yycedy€HHON mnupamuabl. [loHsTHe 00
00béme. O0BEM TUpaMUIbI, TPU3MBI

[TonoGuble Tena B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMHU IOBEPXHOCTEH,

7.7
00BEMamMu TOJOOHBIX Tell
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus
[{wmHapudeckass MOBEPXHOCTh, 00pa3yroUIfe MMIMHAPUIECKON MOBEPXHOCTH, OChH
6.1 HWIMHIpUYECKON mnoBepxHocTU. LlunuHzap: ocHOBaHUsS UM OOKOBas IOBEPXHOCTD,
oOpa3syromas 1 0Ch, TUIONIaAh OOKOBO U MOJTHON MTOBEPXHOCTH
Konnueckasi moBepxHOCTb, 00pa3yrole KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMUYEeCKOW moBepxHOcTH. KoHyc: ocHOBaHMe W BeplIMHa, OoOpasymoomas U ocb,
' wiomaab OOKOBOM W TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyrolue u
BBICOTA, OCHOBAHMSI U OOKOBasI MOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, AMaMeTp, IUIOMIAAb MOBEpXHOCTU ceprl. Bzanmuoe
' pacnosiokeHue cepbl U MI0CKOCTH, KacaTelabHas MIIOCKOCTh K cepe, miomaab chepsl
6.4 N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka numuHApa U KOHyca
6.5 KoMOuHammu Ten BpalieHusl ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMMMCAHHBIA OKOJIO
' cdepsl, cepa, BIUCaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BPALLEHUS
[Tonsitue 006 oOBEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Tapajuiefienumnena u ciaeAcTBus u3 He€. OO0bEM IUIMHIpPA, KOHYCA.
O06bEM 1mapa 1 mIomaab chepbl
6.7 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS] MEXy IUIOIMIASIMH MOBEPXHOCTEH,
' 00BEMamMu MOJOOHBIX Tell
6.8 Ceuenunss muauHApa (MapajieibHO M TMEPHEHIUKYISIPHO OCH), CEYEHMsI KOHyca
' (mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa
Bektop Ha miockoctu ¥ B mpocTpaHcTBe. CloKeHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHOKEHHE BekTopa Ha 4ucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
' BekTopaMm. IIpaBuno mapannenenunena. Penienue 3amad, CBS3aHHBIX C MPUMEHEHHEM
MPaBWJI IEUCTBUM C BEKTOPAMU




6.10

[IpsimoyronbHasi cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocrelimiue 3amadyd B KOOpJAMHATaX. YTrojl MexAy BekTopamu. CkKajsipHOe
MIPOM3BE/ICHUE BEKTOPOB. BbIuncieHue yrioB MeEXIy HOpsIMBIMA M IJIOCKOCTSIMHU.
KoopamHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Kon
npose
psieMo
ro
TpeOoB
aHus

IIpoBepsiemblie TPeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

Bnanenne Meronamu 10Ka3aTeNbCTB, aJIrOPUTMAMU pPELICHHUs 3a/ad; YyMEHHE
¢bopMyIMpOBaTE W ONEPUPOBATH MOHATUSAMH: OIpEJCIIEHUE, aKCHOMa, Teopema,
CIIE/ICTBHE, CBOWCTBO, INPHU3HAK, [OKa3aTelIbCTBO, PAaBHOCUJIbHBIC (HOPMYIHPOBKHY;
IPUMEHATh UX; yMEHUE (GOPMYIUPOBATh 0OPaTHOE U MPOTUBOIIOJIOKHOE YTBEPIKICHHE,
IPUBOAUTH HPUMEPbl U KOHTPIPUMEpbI, HCHOJIB30BATh METOJ MaTeMaTH4eCKOH
MHAYKIUH; IPOBOANTH J0KA3aTeNIbHbIE PACCYKACHUS IPU PELICHUU 3ajay, OLECHUBATh
JIOTHYECKYI0 IPABUIBHOCTb PACCYKIEHHUH; YMEHHE OIEepPUpPOBATH MOHATHIMM:
MHOKECTBO, IIOAMHOXECTBO, OIEpallMM HaJ MHOYKECTBAaMH; yYMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar il ONMCaHMsI peaIbHBIX IPOLIECCOB U SBICHUN U
IOpU pelIeHuH 3a7ad, B TOM 4HCIE€ M3 JPYrux Yy4eOHBIX MpeIMETOB; YMEHHE
OINEpUPOBATh MOHATUAMM: rpad, CBSI3HBIA rpad, IepeBo, MK, rpad Ha MIOCKOCTH;
YMEHHE 33JaBaTh U OMMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIB30BaTh Tpadbl
IIPY PELICHNN 33124

YMeHne omnepupoBaTh MOHATHAMHU: HATYpaJIbHOE YHCIIO, IIEJI0€ YHCIIO, CTENeHb C
[ENbIM TI0Ka3aTelieM, KOPEHb HAaTypallbHOW CTENeHHW, CTENeHb C pallHOHAIBHBIM
MoKa3aTesieM, CTeNeHb C JICHCTBUTEIBHBIM IOKa3arejeM, Jorapudm dYucia, CHHYC,
KOCHHYC ¥ TaHT€HC MTPOU3BOJILHOTO YHMCIIA, OCTATOK 110 MO0, PAIlHOHATEHOE YHUCIIO,
HpparuoOHaJIbHOC YHUCJIO, MHOXECTBa HaTypaJIbHbIX, OECJIbIX, panroOHAIbHBIX,
HeﬁCTBHTeHBHBIX YUCCII; YMCHUC HCIIOJb30BAaTh NPHU3HAKU ACITIUMOCTH, HauMEHbIITNN
oOImuMi JenuTeNnh U HauMeHbllee ollnee KpaTHOe, alropuT™M EBKIMAa mpu perieHun
3aaa4;, 3HaAKOMCTBO C pa3JIMYHbIMU IMO3MIHUOHHBIMU CUCTEMaMU CYHHCIICHHUA, YMCHHUC
BBIIIOJIHSITE BBIYHCIIEHHE 3HAUECHUU U HpeO6pa30BaHI/I${ BBIpa)KeHI/II\/II CO CTCIICHSIMHU U
norapu@mamu, TpeodpazoBaHUs  JIPOOHO-PAIIMOHAIBHBIX  BBIPAKEHUH; yMEHHE
OINICpHUPOBATH TMOHATUAMM: II0CJICAOBATCIILHOCTD, apI/I(bMeTI/I'-IeCKaSI mporpeccus,
reoMeTpHUECKasi MPOorpeccHsi, OECKOHEYHO YOBIBAIOIIAs TEOMETPHUYECKAsl MPOTPECCHS;
YMEHHE 3allaBaTh MOCJICIOBATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYypPPEHTHBIX
dbopMyr; yMEHHE OINEepHpPOBaTh MOHATUSAMH: KOMILUICKCHOE YHCIO, COIPSDKEHHBIC
KOMIUICKCHBIC 4YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4YHcla, (Gopma 3arucu
KOMIUIEKCHBIX 4YHcCell (TeoOMETpuYecKas, TPUTOHOMETpUYECKas M anreOpanyeckas);




yMETb MPOU3BOJIUTH apu(MeTHdYecKue JAEeUCTBUA C KOMIUICKCHBIMH YHCJIAMU;
MIPUBOJIUTH PUMEPHI UCIOJIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSIMU:
Marpuia 2x2 u 3x3, onpeneanuTesb MaTPUIbl, TeOMETPUUECKUNA CMBICI ONIPEACTUTENS

YMeHue onepupoBaTh NOHITUSMU: PallMOHAIbHbIE, UPPALlMOHANIbHBIE, TTOKA3aTENbHBIE,
CTENeHHbIE, JIorapu(pMUUEcKue, TPUTOHOMETPUUYECKUE YpaBHEHUS U HEPaBEHCTBA, MX
CUCTEMbI; yMEHHE ONEepUPOBATh  MOHATUSIMHU:  TOXIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YypaBHEHUH U HEPABEHCTB,
PaBHOCUJILHOCTh ypaBHEHUI, HEPaBEHCTB M CHCTEM; yMEHHE pellaTh YpaBHEHHS,
HEPABEHCTBA M CHUCTEMbl C TIOMOIIBIO Pa3MYHBIX MNPUEMOB; pEIIaTh YPaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBbI C MapaMeTpoM; MPUMEHATh YpaBHEHHs, HEPAaBEHCTBA, HX
CUCTEMBI JJIs PElICHUs MaTeMaTU4eCKHX 3a/1a4 U 3aJ]a4 U3 Pa3InYHbIX 00JacTeil HayKu
U peajbHOU JKU3HU

YMeHne omnepupoBaTh MOHATHAMU: (YHKIHSA, YETHOCTh (DYHKIHH, NEPUOTUIHOCTDH
(GyHKINH, OTPaHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM (YyHKIIUH,
HanOoIblllee M HaWMEHbIee 3HA4YCHUs (QYHKIMKM HA TPOMEKYTKE, HENpepbhIBHAS
(GbyHKIMS, acUMITOTHI rpaduka (YHKIUHU, TepBas ¥ BTOpas MPOW3BOAHAS (DYHKIIHH,
TEOMETPHUECKUI U (PU3MUYECKUIT CMBICI TIPOU3BOJHOM, EPBOOOpA3HAsi, ONPeNeIEHHBIN
UHTErpajl; yMEHHWE HaxOOUTh acUMOTOThl rpaduka (QYHKIMH; yYMEHHE BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOM3BENIEHUS, YACTHOTO M KOMMO3UIMHM (PYHKIMHA, HAXOAUThH
ypaBHEHHME KacaTeabHOM K TpaduKy (YHKUMU; YMEHHE HaXOJWUTh IPOU3BOJHBIC
AJIEMEHTapHbIX (YHKIUH; YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO MJsi MCCIEAO0BaHUS
GyHKIMH, HAXoAWTh HaWOOJBIIME M HAUMEHbIIME 3HAYeHUs (YHKUUH; CTPOUTh
rpa@yUKyd MHOTOWIEHOB C HCIOJB30BaHUWEM ammapaTta MaTeMaTHUYeCKOTo aHallu3a;
MPUMEHSTh MPOU3BOJHYIO JUISI HAXOXJACHUS HAWIYyYlIero pellieHHs B MPUKIAIHBIX, B
TOM YHCJE COLMAIbHO-DPKOHOMUYECKUX U (PU3NYECKUX 33/a4yax; HAXOJIUTh IUIOMIATU U
00BEMBI (QUTYy € TOMOIIbIO HHTErpana; NPHUBOAUTH MPHUMEPHl MaTeMaTH4YeCKOIro
MOJIETTUPOBAHUS C MOMOILBIO U depeHIINaTbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATUSAMU: TpapuK GyHKIUHU, 0OpaTHas (QyHKIIHS, KOMIO3HULIUS
¢byHkuui, nuHeiiHas QYHKOUSA, KBaapaTuyHas (QYHKIUS, panuoHanbHas (QYHKIHA,
cTerneHHast yHKILHUs, TPUTOHOMEeTprudeckue (pyHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
¢GbyHKIMH, TIOKa3aTenbHas W Jorapupmuueckas (yHKIHMU; YMEHUE CTPOUTH TI'paduKu
M3YyYEHHBIX (YHKLUH, BBIIOIHATH NpeoOpazoBaHus rpadukoB (GyHKIMNA, UCTIOIb30BATh
rpaduKy JUIs U3y4YEeHHUs MPOLIECCOB M 3aBUCHUMOCTEH, MPH PEIICHUH 3a1ad U3 APYrux
y4eOHBIX TMpeIMeTOB M 3a7ady W3 PpeAIbHOM JKM3HM; BBIpaXkaTb (opMyrIamMu
3aBHCUMOCTH MEXJYy BEITMYMHAMM; HCIIOJIF30BaTh CBOMCTBA M Tpapuku (YHKUUN 1is
pelieHusl ypaBHEHHMH, HEpaBeHCTB M 3aJad C IapamMeTpaMmu; H300pakaTb Ha

KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemiath TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B TOM YHUCJI€ HA MPOIEHTHI, JOJIU U
4acTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJOTH, 33Ja4d U3 00IacTu
yIOpaBieHUS JUYHBIMU U CEMEMHbIMU (PUHAHCAMHU); COCTABJIATH BBIPAKECHMUS,
YpaBHEHHUSI, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 33/1a4H, UCCIIEA0BATh MOJIyYEHHOE
pellleHHe M OILIEHUBAaTh MPaBIONOJOOHOCTb pE3YyJIbTaTOB; YMEHHE MOJEINPOBATh
peasibHbIEe CHUTYyallMM Ha S3bIKe MaTeMaTHKH; COCTaBJSATh BBIPAXKCHHS, YpPaBHEHMS,
HEPaBEHCTBA M UX CHCTEMBI IO YCIOBHIO 33aJla4M, UCCIIEAOBATh MOCTPOSHHBIE MOJIEIH C
HCIIOJIb30BaHUEM armapara anreOpbl, MHTEPIPETUPOBATD MOJIYYEHHBIH pe3ynbTaT

YMeHnue onepupoBaTh NOHATUSAMU: CpelHEE apu(METHIECKOE, MeaHa, HauboJbIlIee U
HaVMEHbIIIEE 3HAYCHUS, pa3sMax, AMCIEPCHs, CTAHIAPTHOE OTKJIOHEHHUE YHUCIIOBOIO
HaOopa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATh WH(POPMAILNIO, TPEICTABICHHYIO B
TabIuIax, Ha JuarpaMMax, rpadukax, OTpakarollyto CBOHCTBA peabHBIX MPOLECCOB U
SIBJIGHUH; PEJCTaBISITh HH(POPMALIMIO ¢ TOMOLIbIO TaOJIUI] U JUarpaMm; MCClIe0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM 4YHCIE C NPUMEHEHHEM TIpapHUuecKuX METOA0B U
AJIEKTPOHHBIX CPEJICTB; TpapUUecKd HCCIEAOBaTh COBMECTHBIE HAOIIOJCHHUS C
IIOMOILBIO AUArpaMM PaCCEUBAHMUs U JIMHEHHON PErpeCCUn

YMeHue onepupoBaTh IOHATUAMM: CIY4alHBIH ONBIT U CilydyaifHOe COOBITHE,
BEPOSITHOCTh  CIy4yallHOrO  COOBITHS; yYMEHHE  BBIYMCIATH  BEPOSTHOCTH €
UCMOJb30BAaHUEM TpapUUecCKUX METOJO0B; TNPUMEHATh (OPMYIbl CIOXKEHUS U
YMHOXKEHUSI BEpOSATHOCTEH, (QopMylly MNOJHOW BeposTHOCTH, (opmyny bepnymiu,
KOMOMHATOpHbIE (DaKThl U (OPMYIbI; OLEHUBATH BEPOSITHOCTU PEANbHBIX COOBITHIA;
YMEHHE  ONEpUpOBaThb  TMOHATHUAMH:  CIy4dallHas  BEJIMYMHA,  PaCIpeleIcHHE
BEPOATHOCTEM, MAaTEMAaTHYECKOE OXHUJAHUE, JUCIEPCHS U CTaHIApTHOE OTKIOHEHHE
cllyyailHOM BENMYUHBI, (QYHKIUM pacupefeNeHuss U IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOI0 M HOPMAJIBHOIO paCIpElENIEHUH; YMEHHE HCIOJIb30BaTh CBOWCTBA
U3YYECHHBIX paclpeleseHui I peUIeHMs 3a/1ad; 3HAKOMCTBO C IOHATUSIMHU: 3aKOH
OOJIBIIIMX YHUCEN, METOABI BHIOOPOUHBIX HCCIIEAOBAHUI; yMEHHE NMPUBOAUTH MPUMEPHI
NPOSIBICHUSI 3aKOHA OOJIBIIMX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;
YMEHHE ONEPUPOBATh NOHATUSIMM: COYETAHUE, IEPECTAHOBKA, YNUCIIO COUYETAHUM, YUCIIO
NepecTaHoBoK; OMHOM HbIOTOHA; yMeHHE NpPUMEHATh KOMOWHATOpHBIE (AKThl U
paccyKIeHMs JUIsl peIIeHUsl 3ajay; OIICHHWBAaTh BEPOSTHOCTH pEaIbHBIX COOBITHIA;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOTYYEHHBIN pe3ysbTar




YMeHue onepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jqy4, BeJIWYMHA yria, IUIOCKHA yrojl, JABYIPaHHBIM yroy, TPEXTpaHHBIA Yrodi,
CKPEILMBAIOIINECS TpSAMbIe, MAPAICIbHOCTh U MEPHEHAMKYIIPHOCTh MPSAMBIX U
IJIOCKOCTEH, yrosl MEeXKAY MPSMBIMH, YTOJl MEKIY HNPSIMON U IUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHM [0 IJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMU,
paccTosiHue MeXAy IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPU pPELICHUH 3ajad
M3y4YeHHbIE (DAKThl U TEOpPEMbl ILIAHUMETPUU; YMEHUE OICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOIlIero MUpPa; CTPOUTh MAaTEeMAaTUYECKUE MOJENU C MOMOILBIO TEOMETPHUECKUX
MOHATHUH U BEJIUYMH, pelIaTh CBSI3aHHbIE C HUMH IIPAKTUYECKHUE 3a1a4U
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YMeHne onepupoBaTh MOHATUSME: TUIOMIAAL (GUTYPBI, 00bEM (QHUTypBI, MHOTOTPAaHHUK,
IIpaBWJIbHBII MHOTOTPaHHUK, CEUEHUE MHOTOTPaHHUKA, KyO, Mapaienenumne], npusma,
nupamua, GUrypa u moBEpXHOCTh BPALICHUS, HWIIMHAP, KOHYC, map, chepa, MmIonaas
cdepsl, IO MOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCa, HWIMHIpPA, 00bEM KyOa,
IIPSIMOYTOJIBHOTO IapaJulesenuIea, MupaMusl, NPU3MBbl, LWIMHAPA, KOHYCA, IIapa,
pa3BEPTKAa MOBEPXHOCTH, CEYEHUs KOHYCa M LWIMHIpA, IAPAUICIbHBIE OCH WU
OCHOBAHHWIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs chepsl, MUIMHIPA, KOHYCA;
YMEHHE CTPOUTh CEYEHHE MHOTOTpaHHMKa, M300pakaTb MHOIOTPAHHUKH, (QUIYpHI U
ITOBEPXHOCTH BPAILEHHUS, UX CEUYECHHUSI, B TOM YHMCJIE C TIOMOILUBIO AJIEKTPOHHBIX CPEACTB;
YMEHHE  TNPUMEHSATh  CBOMCTBA  IE€OMETPUYECKHX  (UTYp,  CaMOCTOSATEIbHO
(GbopMyIIMpoBaTh OINpeneIeHHs U3y4aeMbIX (UTyp, BBIIBUTaTh TUIOTE3bl O CBOWCTBAX U
MpU3HAKaX TeOMETPUYECKUX (uUryp, oOOCHOBBIBATH WM OMNpPOBEpraTh HX; yMEHHE
MPOBOANTh Kiaccudukanuio (GUryp MO pa3iMyHbIM IMpPU3HAKAM, BBIOJIHATh

HGO6XOHI/IMI>IG JOMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSMH: JIBIDKEHHE B IPOCTPAHCTBE, MapaiesIbHbINA
NEePEeHOC, CUMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeodOpazoBaHME
noj1o0usi, MoAoOHbIe (PUTYpHI; YMEHUE PACIO3HABATH PABHbIE U MOA00HBIE (QUTYDPHI, B
TOM YHCIIE€ B MPUPOJE, HCKYCCTBE, apXMTEKType; HCIOJIb30BaTh TIE€OMETPUYECKHE
OTHOIICHMS NPU PEIICHUH 3aJ]1a4; HaXOJUTh F€OMETPUUECKUE BEITUUUHBI (JUTMHA, Yrod,
IO, 00BEM) MPH PEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEeIMETOB U U3 peabHOU
KHU3HH; yYMEHHE BBIYMCIATH T'€OMETPUUYECKHE BEJIWYMHBI (JUIMHA, Yrojl, IUIOIIAMb,
00bEM, TUIOIAAb MMOBEPXHOCTH), MCIOJB3Ysl M3y4eHHbIE (OPMYINIBI M METOJbI, B TOM
qucie: IUIOIMAAb TOBEPXHOCTH MUPAMMIbI, NPU3MBI, KOHYCa, LWJIMHAPA, IUIONIA/Ib
chepsl; 00bEM Kyba, MPSIMOYTOJBHOTO MapajuieNenuIesa, MHUPaMUIbl, MPU3MBI,
IWIMHJIPA, KOHYCA, I1apa; YMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB MOJJOOHBIX (GUTyp
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YMeHue ornepupoBaTh TOHATHSMHU: TPSMOYTOJbHAS CHCTEMa KOOPIWHAT, BEKTOD,
KOOpJIUHATHI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEIEHNE BEKTOpa Ha
YHCIIO, pa3joXKEHHEe BeKTopa MO 0a3ucy, CKaJspHOE NPOU3BEICHUE, BEKTOPHOE
MPOM3BECHNE, YIOJI MEXAYy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN U
KOOpJIMHATHBINA METOJ JUIsSl PEIlIeHUs] TeOMETPUUYECKUX 3a/lad U 3aJad APYTux y4eOHbIX




npeaMEeTOB
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YmMmenue BBI6I/IpaTb HOIIXOIISIH_[I/Iﬁ MCTOJ AJId pCHICHUA 3aJa4u; ITIOHUMAaHUEC 3HAYNMOCTHU
MAaTCMaTUuKU B U3YUCHHUU IMPUPOAHBIX U O6IJ.I€CTBCHHBIX IIpOLECCCOB U HBHCHHﬁ; YMCHUC
pacrio3sHaBaTb MNPOABJIICHHEC 3dKOHOB MATCMATHKHM B HCKYCCTBC, YMCHHUC INPUBOAUTH

IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MAaTEMAaTU4ECKOU HAYKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbhble u nessle yncna. [Ipu3Haku 1eamMocTy HenbIX Yucell
12 Parmonanbupie uncina. OOBIKHOBEHHBIE M JECATUYHBIE TPOOU, MPOLEHTH, OECKOHEYHbIE
' HEPUOANIECKUE APOOH
13 Apudmernueckuii KOpeHb HaTypaibHOH cTeneHu. JleHcTBUs C apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
14 Crenenp c nensiM mnokazateneM. CTemeHb ¢ palMoOHaNbHBIM IOKa3zaresneM. CBoiicTBa
' CTereHu
15 CuHyc, KOCHHYC W TaHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
' YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbe U HATYpaIbHbIE JOTapu(MbI
JleiicTButenbHbple uncia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU YHUCIIAMU.
1.7 [TpuOnm:xE€HHBIE BBIYMCICHUS, NMpPaBHJIa OKPYIJIEHMs, NPUKHJKA U OIEHKa pe3ysbTaTa
BBIYMCIICHUI
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KowmriekcHeie yncna
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 [enble 1 TpoOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 IToka3zaTenbHble U JOrapupMUUECKIE YPAaBHEHUS
2.5 [enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapuPMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpryeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaeanTeNlb MaTPULIbI
3 OyHK1MU U Tpaduku
3.1 Oynkius, cnocoOsl 3ananus yHkuuu. ['paduk Gyaxun. BzaumHo obpaTHbIe QyHKIHH.




Uérnble u Heu€THble pyHKumu. [lepuoanueckue GyHKIMN

OO6nactp ompeneneHuss 1 MHOXKeCTBO 3HaueHui ¢yHkuuu. Hymun ¢yaxmmm. [IpomexyTku

3.2 3HAKOIOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (PYHKIUMH. MaKCUMyMbl B MHHUMYMBI
¢bynkuuu. Hanbonpuiee 1 HanMeHblee 3HaueHue QYHKIMHA HA TIPOMEKYTKE

33 CrenenHas (QyHKLIHS C HAaTypaJIbHBIM U IIeJbIM Toka3aTeneM. EE cBoiicTBa U rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

36 Touku paspeiBa. AcuMnToThl rpagukoB QyHkuuid. CBONCTBA QPYHKINNA, HEIPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEN

3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Dopmyia CI0KHBIX MPOIIEHTOB
4 Havana maremaTn4eckoro aHanusa

4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIE 371eMEHTAPHBIX (PYHKIIHIA

49 [TpumMeHeHre MPOU3BOAHON K MCCIeTOBaHNIO0 (PYHKINH HA MOHOTOHHOCTh U SKCTPEMYMBI.
' Haxoxxnenne HanOOoJIbIIero ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIMY Ha OTPE3KE

4.3 IlepBooGpasnas. MHTerpain
S) MHosxecTBa 1 JIOTHKa

5.1 MHo3xecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oilsiepa — BeHHa

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenpHasi CTATUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka
7 I'eomerpus

7.1 Durypsl Ha MIOCKOCTH

7.2 [TpsiMbIe 1 TITOCKOCTH B TTPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena v MOBEPXHOCTH BpalleHUS

7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMaruka: anrebpa ¥ Hadajla MaTEMaTHYECKOTro aHayim3a, reometpus. I'eomerpus. 10-11
kiacc. ArtanacsH JI.C., byryzoB B.®., Kagommer C.b. u ap. AknuoHepHOoe 00IIEeCTBO
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METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
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