MHUHHUCTEPCTBO INPOCBEMIEHHUS POCCUMCKOM ®EIEPAITAN
AEIMAPTAMEHT OBPA30OBAHUSA U HAYKH
TIOMEHCKOM OBJIACTH
Ynpasiienne o6pa3oBaHus aAMAHHCTPALMH
HwxHeTaBAHHCKOI0 MyHHIHNIAJALHOTO paiioHa
®nanan MAOY «Beamxanckass COILLD -

- «COIN n. Becénas I'pupa um. E. 5. SxoBnea»

PACCMOTPEHO COI'TACOBAHO YTBEPXKJIEHO
Ha [[IMO yuureneii- 3amecTuTenb qupekropa  Jupextop M
IIPEIMETHHKOB 110 y4ebHo- "Bemmxk

% f BOCIIHTATENLHOE-PA6OTE
/C.T.Jlebenena/ y /H/P iy
ITpoToxon Ne 1 ! Eé% /O.A.M3ocumosa/ -PHka3
oT «28» aBrycra 2025 r. <29» aprycta 2025r. 202
PABOYAS ITPOI'PAMMA

(ID 7951289)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

1u1st oOyyaromuxes 10-11 kimaccos

c.Ucka, 2025



HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydebHoro Kypca «I'eomerpusi» 0a30BOTO ypOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTAHAAPTA CPEHEr0 OOIIEro 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanu3amnus mporpammbl oOecriednBacT OBJIaICHHUE KIFOYEBBIMA KOMIICTCHIIMSMH,
COCTaBJISIFOIIIUMU OCHOBY IS CaMOPa3BHTHsI M HEMPEPBIBHOTO 00pa30oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIITNXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOrO Kypca TE€OMETPUH Ha YpOBHE CpETHEro OOIIero
oOpa3zoBaHmsi OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METAlPEAMETHBIX U
IPEIMETHBIX PE3yJIbTATOB OOYyYCHHsS] TEOMETPHUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHUpOBaHUA (YHKIIMOHATLHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHUS JPYTUX YUEOHBIX AUCIUILINH. Pa3Butre y o0ydaronmxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOMCXOXKJICHUH T€OMETPUIECCKHIX
aOCTpaKIii, COOTHOIIICHUH PEAThbHOTO W HJICATHLHOTO, XapaKTepe OTPaKEHUS
MaTeMaTH4YeCKOW HAyKOW SBICHUW M NPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYE€CKOTO MOJCIUPOBAHUS B HAYYHOM
TIO3HAHWUH U B MIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYaIIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIECTBE.

I'eometpust siBisieTcss OOHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaKk Kak oOOECleYMBaeT BO3MOXHOCTh H3YyUEHHUS Kak
JTVCIIMILTAH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHe, (HOpMUpPyeMOe IPH HU3YYCHUH OOyJaroIuMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IETIOYKH JTOTUYECKUX YTBEPKICHUN
B XOJIe pCUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEPraTh
TUINOTE3bl HETOCPEACTBEHHO HCHOJB3YIOTCS MPU PEIICHUH 3a]ad €CTECTBEHHO-
HAYYHOTO [IMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX 00MacTsIX aesTenbHOCTH denoBeka. OpHEHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMajabHOro OBbITHA, (opMa
OTPaXCHUS OKPYIKAIOIIETO MHpA, YCJIOBHE YCICIIHOTO TO3HAHHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTEILHOCTH. OmepupoBaHWE  IMPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BUAbl Y4eOHOH M TPYAOBOM JAESITEIBHOCTH,



ABJISIETCSI OAHUM W3 MPOPECCHOHAIBHO BAXKHBIX KA4yeCTB, MO3TOMY AaKTyaJlbHa
3a7adya (OpMHUPOBAHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUUECKON AESITEIbHOCTH [0 MHOTUM HaIPABJICHUSIM.

[lens ocBoeHus mnporpamMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHuss — oO0meoOpa3oBarebHOE U OOLIEKYJIbTYPHOE PpAa3BUTHE
oOyJaroruxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  TPUOOPETCHHS U
VCIIOJIb30BAHUSL CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAaHMM W JCUCTBUI,
CHEU(PUYHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOI0JIKEHUST 00pa30BaHus
0 CTICITUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IpeJHA3HAYEHA s
00yJaromuxcsi CpeAHEN IIKOJbI, HE UCIIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOrO 001ero oopasoBanus. Takum oOpa3om, oOyuaroluecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBA3AHHBIC
co cnenupuKoil TeOMETpUM H HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIT BO3MOXHOCTh M3YUYHTh I'€OMETPHUIO Ooliee
riyOoOKo, €clii B JaJbHEHIIeM BO3HUKHET HEOOXOAWMOCTh B T€OMETPUYECKHX
3HAHUAX B IPOPECCUOHATBHON AESITENbHOCTH.

JlocTkeHHe 1Leau OCBOCHMS MPOrpaMMbl OOECIIEUMBAETCS PpPELIEHUEM
COOTBETCTBYIOIIMX 3a1ad. [lpuopuTeTHBIMM 3aJadyaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisirOTCS:

e (opMUpOBaHME TMPEJICTaBICHUSI O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbl U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYKAIOLIUM MHPOM;

o (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpAICHHS
KaK O BOXHEHIINX MAaTEeMAaTHUYECKUX MOJENSX, MO3BOJSIONIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPY>KAIOLIETO MUPA;

e (opMHUpOBaHME YMEHHs pAclO3HAaBaTh Ha 4YepTeXax, MOJEISIX MU B
peaJIbHOM MHpPE MHOTOTPaHHUKH U T€Ja BPaICHMUS,;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOECHHUS Ha M300paKEHUsX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHMKaX U TeJlaX BPalIeHUs U UX OCHOBHBIMHU CBOMCTBaMH;

e OBJIAJICHUE  QJIMOPUTMAMHM  PEUIEHHs  OCHOBHBIX  THUIOB  3ajady;
¢opMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
pacCykKIeHusT B XOJE€ PELICHUS CTEPEOMETPUYECKMX 3ahad U 3a7ad C
IPAaKTHYECKUM COJIEPKaHUEM;

e Da3BUTHE UHTEIJIEKTYaJIbHBIX U TBOPYECKHUX  CIIOCOOHOCTEN
oOyyJarouiuxcsi, TMO3HABAaTEJIbHON  AKTHMBHOCTH,  MCCIIEOBATEIbCKUX
YMEHHM, KPUTHUHOCTH MBIIIIJICHHS;



e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallMsIX U MPU M3YUYCHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha A3BIKE
T€OMETPUHU U CO3aBaTh F€OMETPUUYECKHE MOJIENHU, IPUMEHSATH OCBOCHHBIN
FEOMETPUYECKHUI ammapar [js PelIeHHUs] MPaAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAMYUTENHEHONM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHUE B KypC
CTEpEOMETPUM B Hayajle €ro M3y4YeHHus 3aJay, pellaeMblx Ha YypOBHE
MHTYUTHBHOT'O MTO3HAHHUS, U ONpeeIEHHbIM 00pa3oM OpraHu3oBaHHasi padoTa Hajl
HUMH, YTO CIHOCOOCTBYIOT pAa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEUIIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanourenue oTaaETCs HArIsAJHO-KOHCTPYKTUBHOMY METOYy OOy4YEeHUsl, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpUpPOBAHUE
IpPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HArJIsAHOCTh, a ONEepUpPOBaHHME O0pa3soM — B YCIOBHUSX OTBICYEHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKAHHUS.

OcHoBHBIE coaepxaresibHble JIMHUU Kypca «I'eometpum» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble U TIOCKOCTH B MPOCTpaHCTBEY, « Tena BpaieHus»,
«BeKTOpBI U KOOPINHATHI B TPOCTPAHCTBE». DOPMHUPOBAHKE JIOTUUECKAX YMEHUN
pacupenensercs HE TOJIBKO II0 COJEp)KAaTeNIbHBIM JIMHUSIM, HO W IO T0JaM
o0y4eHHs Ha YPOBHE CPEJIHEro 00I1Iero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTam
OCBOCHMSI paboyedl MporpaMMbl, pacHpeneNEéHHbIM 10 TroAaM O00yyeHwus,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOOBl OBJAJCHHE T'€OMETPUYECKUMU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJI0/ICHUEM TIPHUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIC 3HAHUS BKIIIOYAIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYarouuxcs, paclupss u
yriyOsisist €€, 00pas3ysi IPOUYHbIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Heaenmo B 10 kimacce u 1 vac B
Henento B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble M VIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHA  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuieJbHble M CKpeluBaromuecs npsMmbele. [lapamiensHOCT OpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MApAJJIEIbHBIE TMPAMbIE B IPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPAMBIX; MNAPAIIIEIBHOCTh MPAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YrOJd MEXIAy HpPSAMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: [apaJijIeiIbHbIC IIJIOCKOCTH; CBOMCTBa
napayyieNbHBIX  TuiockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBIE (DUTYypBl Ha
IUIOCKOCTHU: T€Tpa’p, KyO, napaiesenumnesi; ToCTPOCHUE CEUCHUM.

[leprieHIUKYIJISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIIEHIUKYIISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAUIEIABHBIE W MEPIECHANKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJIIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXAY MNPAMON U
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroJj, JIMHEWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT TmpsAMOM A0  IJIOCKOCTH,  MpoeKmuss  (GUrypsl Ha  TUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
iockocTel. Teopema o TpEX MepreHIUKYIISIpax.

MHOrorpaHHuKu

[IoHATHE MHOTOTpaHHWKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
pu3Ma; TpaHu U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAs OBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuieJienunes] U ero cporcra. llupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMHU/IBI; TPAaBUJIbHAS U
yceuéHHasg nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOI'PaHHUKHU: TMOHATHE NPABWIBHOI'O MHOIOTPAHHHUKA; IPAaBUJIbHAS IIPU3MaA U
NpaBWJIbHAS NHpPaMUa; NPABUIIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUJIbHBIN
teTpadip; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3p,
noneka’ip U ukocasap. CeueHust Ipu3Mbl U TUPAMHUJIBIL.

CummeTpust B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, NapajuieNenuneaax,
IPaBUWJIbHBIX MHOTOTPAHHUKAX.



Brluncnenre S1€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTH MPSIMOM MPU3MBI,
IIONIAJh OCHOBaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMON TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPAaBUIBLHOM MHUPaAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuabl. [loHsitue 06 o00béEMe. OOBEM
MUPaMU/JIbI, TPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX TEJL.

11 KIIACC

TeJia BpaleHus

Hnimanpryeckas IIOBEPXHOCTB, oOpasyroiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHuUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromias M OCh; IUIOIMaAh OOKOBOM M TIOJHOM
MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOH noBepxHocTh. KoHyc: OCHOBaHME M BeplIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolire 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOIIAJb MOBEPXHOCTU CQEPBHI.
B3aumMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
TI0MAabL CHEpHI.

N3o0pakenne Ten BpalleHus Ha TIIOCKOCTH. Pa3BEpTka MUIMH/Ipa U KOHYCA.

KoMmOuHanuu Ten BpamieHMss M MHOTOTPAaHHMKOB. MHOTOrpaHHUK,
OTMHUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 00 00BEME
IPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 1mapa u 1iomaab cepol.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOHIAIIMU
NOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

Ceuennss mwinHApa (MapauieNbHO W MEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapaJuieJbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
nrapa.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

BekTtop Ha miiockoctu U B pocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHwe 3agay, CBS3AaHHBIX  C
OpUMEHEHUEM TMpaBWil JAeHCTBUN ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreiliine 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Beluucnenve yrioB Mexay MPSMBIMU U IJIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN
METOJ IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHUS TMPOTPaAaMMBI  y4eOHOTO MpeaMeTa
«MareMmaTrka» XapakTepu3yrTC:

I'pa:xxnanckoe BocniuTanme:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOU MO3UIIMHU 00YUYaIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCUHCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYCCKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH WU Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COLUAJIBbHBIMU WHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSMUA 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOM MAaTE€MaTUKU, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKON IIKOJIbI,
K HCHOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B IOCTPOCHHE YCTOMYMBOTO OYAYIIETroO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYAs ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azady, peneHnu, paccyXIcHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/AbIXA, perynspHas busngeckas AKTUBHOCTH); buszrgecKoro
COBEPIICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTEIILHOM
NEATENBbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM ILIEHHOCTHU TPYAOJIO0US; MHTEPECOM K
pa3auuHbiM  chepam  MpodecCHOHATBHON  NEATENIbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccun U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHMI0 Ha TPOTSHKEHWU BCEHW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MAaTEMATUIECKON HAIIPABICHHOCTH.

IK0JI0rNYeCKOe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO JKOJOTUYCCKON KYJIBTYPhI, TOHHMMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHE NMPHUPOIHOW M COIMAITBHON
Cpelpl, OCO3HaHMEM TJI00aJbHOTO  XapakTepa HSKOJOTHYECKHX MpodieMm;
OpHEHTalluel Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU NJis PelIeHUus 3aaad B
o0JacTl OKpy)KamIield Ccpepl, IUIAHUPOBAaHUS TIOCTYNIKOB W OIEHKA UX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYIKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c]epbl UYeIOBEUECKOH MAESITeTbHOCTH, ITamoB €&
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUJIU3AINH, OBIAJICHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM TIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYI0 M HCCIEIOBATENBCKYIO ICSTEIHHOCTD
WHIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeMeTHBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUeOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHAEM YHUBEPCATHHBIMH
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeuaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenvhvle — Oelicmeus, — 0bOeCneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00YUaloOwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
Uccne008amenbCKux onepayuti, ymeHull pabomams ¢ uHgopmayueti).

Ba3oBble Jjoruyeckue AeiicTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
00BEKTOB, TOHATHN, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIHPOBATH
OTIpeNie/ICHUs] ~ MOHSATUN; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccu(UKaIuu, OCHOBAaHUSA JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MNPeoOpPa3OBBIBATE  CYKIACHUS:
YTBEPAUTEIBHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBOpeursi B (paKkTaX, JAHHBIX, HAONIOACHHUSAX W YTBEPKICHHIX,



npemjiaraTh ~ KPUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TIPOBOJHUTH CaMOCTOSTEIILHO JI0Ka3aTeIhCTBA MaTEeMaTHICCKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTH croco0 pemnieHuss ydyeOHOM 3adauu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUSA, BBIOMpaTh HawbOoNee TMOAXOAAINMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:

e HCIIOJB30BaTh BOMPOCHI KaK MCCIIENOBATEIBLCKUN MHCTPYMEHT MO3HAHMUS;
(bopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME IMPOTHBOpEUHE, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (QopMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
0o0beKTa, SIBICHHWS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BeKTaMHU, SIBICHUSAMHU, TIPOIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIICHNUS M BBIBOJBI MO pe3yIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE PA3BHTHE IIPOIECCA, a TAKXKE BBIIBHUTaTh
MIPETOIOKEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

e BBIABJATH JePUIUTHEI WHPOPMAINH, NAHHBIX, HCOOXOAMMBIX JJISI OTBETA
Ha BOMIPOC U IS PEIICHUS 3aa49H;

e BBIOMpaTh WH(DOPMAIMIO W3  HCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
Pa3ITUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpHUPOBaTh MH(GOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IndYHBIX (OpMax,
WUTIOCTPUPOBATh TpaUIECKH;

e OIICHUBATH HaAEKHOCTD uH(opMaIuu o CaMOCTOSATEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VYuueepcanomvie KOMMYHUKamMUeHble  Oclcmeus,  o0becneuusarom

CHOPMUPOBAHHOCb COYUATILHBIX HABLIKOS 0OVUAIOUWUXCAL.

Oo0menmne:



BOCIIpUHUMATh W (DOPMyIUpOBaTh CYXKJACHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly PEIIeHUs 3a1a4l, KOMMEHTHUPOBATH MOJIYYEHHBIN PE3YIbTAT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
npo0JIeMbl, perraeMoi 3aJjauu, BbICKA3bIBATh UCH, HAIIEJICHHBIE HA MIOUCK
pEUIEHUs; COMOCTABJIATh CBOM CYXKJCHHUS C CYXICHUSIMU JIPYTHX
YYaCTHUKOB JHayiora, OOHAPY>KMBATh Pa3IMuMe U CXOJICTBO IO3WIIHM; B
KOppeKTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaTbl  pPEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMS,  TPOEKTAa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHuvecTBo:

3)

NOHMMaTh ¥ WCHOJNb30BaThb  INPEUMYILIECTBA  KOMAHJIHOM U
WHIMBHUIyaJIbHON pabOThI MPHU pElIeHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eITb
COBMECTHON JE€ATENbHOCTH, IUIAHHUPOBATh OPraHU3alHI0 COBMECTHOMN
paboThI, pacrpeaeNsaTh BUABI pa0dOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ynbTat paboThl; 00001aTh MHEHNS HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacThb pabOTHl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJIbI;
OLICHHMBATh KAauye€CTBO CBOErO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHU 3a/1a41, BEIOUPATh CIIOCO0 peIieHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABATEIBHOM pediaekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Ipolecca u
pe3yybTaTa pelieHus MaTeEMaTUYECKOMN 3a/1a4H;

MPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPHU PEIICHUU
3aJlaul, BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HANJACHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;



e OILICHUBAaTb COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIBbHOCTH,
HAXOJUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KIIACC

OnepupoBath MNOHATUAMM: TOUYKA, IPsIMAas, INIOCKOCTb.

IIpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IIPU PELICHUU
FEOMETPUYECKHX 3a4ad.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCTD U NEPIIEHANKYJIAPHOCTD IPSIMBIX
U IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pACIIOIOKEHHE NPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh NOHATUSAMM: ABYI'PAHHBIM YroJ, TPaHW JBYTPAHHOIO YyIJa,
pedpo ABYTPaHHOTO yTJia; JUHEHHBIM Yroyl JBYIpPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yTJa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHHUKOB (MHpaMUIa; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaJUIesIeuIe ], Ky0).

KnaccupumupoBate  MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS UL
KJaccU(pUKauy (BBIIYKJIblE W HEBBIIYKJIbIE MHOIOTPAHHUKH; MpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TAPAJJICIICTIUIICbI ).

OneprpoBaTh NOHATUSAMHU: CEKYIIAs INIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIB3YS METOJ] CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CJIE€JOB, BBIIIOJIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTHYECKHE METOABl IPU PELICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYHUCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JO NpPSIMOM, OT TOYKM [JO IIIOCKOCTH, MEXKIY
CKPEILUBAIOIIUMUCS MPSIMBIMH.

Pemate 3a1aun Ha HaXOKJIEHUE F€OMETPUYECKHUX BEJIMUMH MO 00pa3uaM Hin
ANrOpUTMaM, NIPUMEHSAS W3BECTHBIC AHAIMTHYECKHE METOABl IPU PEUICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3aJad HA BBIYMCIECHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS NPSIMBIMHM, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruucnats 00bEMBI U TIJIOMIAAM TOBEPXHOCTEM MHOIOTPaHHUKOB (TIpHU3Ma,
nupaMpga) ¢ TOpuMEHEeHHeM (OpMys; BBIYUCIATH COOTHOIICHHS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBATH W HMHTEPIPETHUPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha YepTEXax U
pUCYHKaX.

[IpumensiTb reomeTpuyeckue (axkTbl UIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NpeAnoJaralouuX HECKOIbKO 1IaroB PEIICHMs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHATh mpocCTeMIHe MPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoauTh NpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOMy4YEHHbIE 3HAHWA HA TMPAKTHKE: aHAJIU3UPOBATh PEAIbHbBIC
CUTyallUM W NPUMEHATh HU3YYEHHBIE MOHATUS B IMPOLECCE IOMCKA PEIIEHUs
MaTeMaTuyecku Cc(GOPMYJIHPOBAHHON MPOOJIEMbI, MOJAEIUPOBATh pEaJbHbIC
CUTyallud Ha s3bIKE TIEOMETPUHU, MCCIEAOBATh IOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHIATHI M TEOpPEM, anmnapara anreOpbl; peraTh
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM F€OMETPUYECKUX BEIUUMH.

11 KUIACC

OnepupoBaTh TOHATHAMU: MWJIMHIPUYECKAash TOBEPXHOCTh, OOpa3yronme
IWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;,  KOHUYECKas  IOBEPXHOCTH,
oOpa3yromye KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTD.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KrnaccudumnmpoBaTs B3aUMHOE pacIofiosKeHUE CPEpPhl U IMIOCKOCTH.

OnepupoBath MOHATHUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CETMEHTA; IIAPOBOW CJIOH, OCHOBaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeJl  BpalieHus,
TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh IOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaIlCHMUS.

BbIYucisaTh COOTHOIICHHUS MEXAY IJIOMIAISIMU TMOBEPXHOCTEH M 00BEMaMu
MOI00HBIX TEIL.



N3obOpaxkath uzyuaemble (QUTYpbl OT PYKU M C NPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BeimonHaTh (BBIHOCHBIC) ITIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: B CBepXy, COOKY, CHU3Yy; CTPOUTH CEUCHUS TEJ BpaIlleHHUs.

N3BnekaTh, HWHTEPOPETHUPOBATH U MPEOOPa30BbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTrypax, MPEJCTABICHHYIO Ha 4YepTexax U
PUCYHKaX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbInonHATh NEUCTBUSL  CIOXKEHHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOEHHUS BEKTOpPa Ha YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIa/IatOT.

[IpumeHsTh NpaBuiIo Napasvieenueaa.

OnepupoBaTh MOHATUSIMHU: JIEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXKIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxonuts cymmMy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, PaCKIaJblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTe reomeTpuueckue (aKThl JJIs1 PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralOIINX HECKOIBKO [IAaroB PEUICHHUS, €CJIN YCIOBUS TPUMEHEHHUS
3a/1aHbI B IBHOU (popMe.

Pemate mpocrteiiime reoMeTpuyecKue 3aJauyd Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemrate 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTHYSCKUX OTHOIICHHUH H
HAXO0XJICHUE T€OMETPUYECKUX BEIUYMH M0 00pa3liaM UiIu alropuT™Mam, NpUMEHsIs
W3BECTHBIE METOJbI IPU PEIICHUHU CTAHAAPTHBIX MATEMATUUYECKHUX 3a/1a4.

[IpumeHsaT,  OpoCTEHIIME TMPOrpaMMHBIE  CPEICTBA UM BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MTPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE NpHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKA3HHU, PACMO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHATh, MONyYEHHBIE 3HAHUSA HA NPAKTHUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YyUYCHHBIC TIOHSTHS B TNIPOIECCE IOKWCKA PEIICHUS
MaTreMaTH4ecku CchOpMYJIMPOBAHHOW TpoOJeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha SA3bIKE TE€OMETPUHU, UCCIEIOBaTh IOCTPOCHHBIE MOJAEIU C
WCITOJIb30BaHUEM I'eOMETPHUUYECKUX MOHATHI U TEOpeM, allliapara ajareOpsl; pemarh
MPAKTUYECKHUE 3a]1a4H, CBSI3aHHBIE C HAXO0XKJICHUEM T€OMETPUUECKHUX BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Kontposbubie | IlpakTnuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
bu6nuoreka [IOK
. Brezetiiie B cepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsimMble U TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edso00.ru/1c209e37
3 IlepneHqUKYIAPHOCTD MPSAMBIX U 12 bubnuoreka IIOK
IIJIOCKOCTEN https://m.edso0o.ru/1c209e37
but6mmoreka [JOK
4 VYTribl MEXKAY NPSIMBIMU U TNIOCKOCTSIMH 10 1 httos://m.eds0o.ru/1c209e37
bu6nuoreka [IOK
M 11 1
> HOTOTpanti https://m.edso0o.ru/1c209e37
N bubmnorexa [JOK
1
6 OOBEMEI MHOTOrPaHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusi, paCCTOSHUS U YTJIbl 4 1 bubmmorexa LIOK
P ' P Y https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KUIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHnoBanue pa3igeioB H TeM nudpoBbie
Ne i/ P Kontpoabnbie | IlpakTnyeckue (upp :
NMporpamMMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
Tena ppaueris 12 https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
1
OBLEmb T > https://m.edsoo.ru/1c209e37
BexkTops! 1 KOOPAUHATHI B IPOCTPAHCTBE 10 1 bubmmorexa HOK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, o600mEHNE, 7 1 bub6mmorexa [JOK
cUcTeEMaTH3alus 3HAaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Konrtpoubnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHbBIE IOHATHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocrpascTso. [IpaBuna
bu6mmoreka [JOK
1 1300paKeHUs Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
napajuIeNbHBIX IPSIMbIX (OTPE3KOB),
CepeIMHbl OTpe3Ka
ITonsTHA: nepecekaromuecs
2 IJIOCKOCTH, NepeceKaroIrecs npsmas 1 Bubmmorexa LIOK
’ https://m.eds00.ru/2d8a9c99
1 TUIOCKOCTD
ITonsTHA: nepecekaromuecs
3 TUIOCKOCTH, TTEPECEKAIONINECs psMast 1 Bubmmorexa LIOK
- 11ep p https://m.edsoo0.ru/db685e73
U TUIOCKOCTD
3HAaKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKAaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTeKax
HauanbHble cBefieHus 0 Kyoe u

5) nUpaMuIe, UX pa3BEPTKH U MOJIETTU 1 Bubmmorexa LIOK

PAMIAE, TX PESBep ' htps://m.edso0.ru/b30df38
CeueHust MHOTOIpaHHUKOB
6 HauanbHble cBefieHns 0 Kyoe u 1 bubnuorexa [IOK
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MMUPAMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHnss MHOTOTPaHHUKOB

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

IToHsATHE 00 aKCMOMATUYECKOM

7 MMOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa LOK
p P P https://m.edsoo.ru/Occbc4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
INousatne 06 aKCHOMATHYECKOM
8 IIOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI bubmiorexa LOK
p p PHH: https://m.eds00.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonstHe 00 aKCHOMATHYECKOM
9 MIOCTPOECHUH CTEPEOMETPHUM: aKCHOMBI bubmorexa LHOK
p p pHit: https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTHe 00 aKCHOMATUYECKOM
10 MIOCTPOCHUH CTEPECOMETPHUM: aKCHOMBI bubmorexa HOK
p p pHit: https://m.eds00.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacmnosio)keHHe MPSIMBIX B
11 IIPOCTPAHCTBE: NIEPECEKAIOLIHNECH, bubnmuorexa [JOK
MapajuieNbHbIE U CKPEIUBAIOIIUECS https://m.edso0.ru/1a2520f6
npsiMble
[TapamiensHOCTH TIPSIMBIX U
MJIOCKOCTEH B TIPOCTPAHCTRBE:
12 napajijieNIbHbIE IIPSIMBIE B bubmorexa HOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; NapaAJIEIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJIOCKOCTEH B MIPOCTPAHCTBE: bubnnorexa [JOK
[TapamiensHOCTh IPSMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTI1Bl ¢ COHANpaBIeHHBIMU bu6mmoreka [JOK
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CTOpOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay nNpsiMbIMU B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mexay nNpsMbIMU B bubnnorexa [JOK
[IPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEN: bubnnorexa [JOK
napajieabHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN brbamorexa [HOK
P https://m.eds00.ru/e504d656
[IpocTeiimme mMpoCcTpaHCTBEHHBIE
19 (buryphl Ha TUIOCKOCTH: TETpad bubmorexa HOK
P + TETPAsAp, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnes
. bubnuoreka [JOK
20 Hoctpoerne ceerit https://m.edso0.ru/1d434d0f
N bu6mmoreka [{OK
21 Hoctpoerite ceterinit https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubnuorexa [IOK
npocrpancTse. [lapamiensHOCT https://m.edso0.ru/9a0a%e56
IPSIMBIX U IJIOCKOCTEN"
[lepneHquKyAIPHOCTD NPSAMOU U
23 HJI(];)CKO(;Z”[FI/I'}II'IG Ii'IeH UK IJ)M HbIE bubmmorexa [TOK
+ HEPHCHIY LD https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapasienbHbIE U bubnuorexa [JOK
MEePIEeHANKYISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIe U bubnuorexa [IOK
MEPIECHANKYISPHBIE K INTOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmorexa [JOK
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MPSAMOM M TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJISIpHOCTH bubnuoreka [IOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psimoit bubmuoreka [JOK
NEPIEHIUKYIISPHON IIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubnnorexa [JOK
MEePHEHAUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuorexa [IOK
MEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edso0.ru/7d18834b
IlepnieHIUKyIISIp ¥ HAKJIIOHHBIE:
31 paccTosiHuE OT TOYKH J0 IJIOCKOCTH, EtI;IGSH/I;Ir(:]T:cIi(;):)eru/Ié 3c477d3
y https://m.edsoo.ru/33¢477d3
paccTosiHue OT NPSIMOM J0 INIOCKOCTH
[lepnieHIUKYISIp M HAKJIIOHHBIE:
32 paccTosiHuE OT TOYKH J0 IJIOCKOCTH, E;IiH;I;T:;;?S/Ié 6fefadd
y https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM A0 INIOCKOCTH
[leprieHAMKy ISP ¥ HAKJIOHHBIE:
33 paccTosiHUE OT TOYKH 10 MJIOCKOCTH, Et?iﬂll;lr(r)f:;;gr(j/l;b?b 863
y https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT NPSIMOM A0 IUNIOCKOCTH
[leprienaAuKyIp ¥ HAaKJIOHHBIE!
b K
34 paccTosiHue OT TOYKH JI0 IIOCKOCTH, h£6SH;I;T:§;£Ir(3 1dbee22be
y https://m.edsoo.ru/dbee22bc
paccTosiHuE OT NPSIMOM A0 IUNIOCKOCTH
35 VYTiabl B IPOCTPAHCTBE: YTOJI MEXITY bubnuoreka [JOK
MPSAMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIil yroJ, JUHEHHBIN yro bubnuoreka [IOK
JBYT'PAHHOI'O yTIJla https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN YroJI, TMHEHHBIA Yroil bubnuoreka [IOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7c777ed
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[lepneHUKyYISAPHOCTD IJIOCKOCTEM:

bubmuoreka [JOK

38
FIpHsHaK HipHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHR
IlepneHIUKYISIPHOCTD MJIOCKOCTEH:
39 1} I/II)S:HaKII neynefl HUKYJISAPHOCTH JIBYX bubmorexa HOK
P Vp FHIYIAP ABY https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHIUKYIISIPHOCTD MIIOCKOCTEH:
40 g IE?,HaKI[ Heyneg UKYIIPHOCTH IBYX Bubmorexa LOK
P Up FHIIZD ABY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema 0 TpEX EPHEHIUKYIIAPAX bubnnorexa [IOK
p p PHCHIIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPHIEHAUKYIAPAX buGnnorexa [IOK
p p PHCHIMKYIAP https://m.edso0.ru/52188a7d
43 TeopemMa 0 TPEX HEpHEHIUKYIAPAX bubmmorexa LIOK
p p PHCHIIKY AP https://m.eds00.ru/9f246736
KontposnbHas paboTa mo reMam
44 "[leprieHAUKYISPHOCTD NPAMBIX U bubnuoreka [JOK
wiockocTeil" u "Yribl MeXIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TIOCKOCTAMHU"
[TonsiTHe MHOTOTPaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIMYKIILIE bubmmorexa LIOK
y y . https://m.edso0.ru/2d24e873
MHOTOTPaHHHKH; Pa3BEPTKA
MHOTOTpaHHHKA
[Ipusma: N-yronpHas mpu3Ma; rpaHu U
46 OCHOBAHMSI TIPU3MBI; TIpsIMasi U bubnnorexa [JOK

HAaKJIOHHAs NMPU3MBbI; OokoBas 1
MOJIHAA MTOBCPXHOCTH IIPU3MBIL

https://m.edsoo.ru/b4ad63ad
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[Tapamienenunen, OpsMOyTrOJIbHbII

bubmuoreka [JOK

41 napajulesienuIne1 U ero cBocTa https://m.edsoo.ru/8a7be683
[Mupamua: N-yrojpHas mUpaMusa,
TPaHU U OCHOBAHUE MTUPaMUJIbI;
48 OOKOBast ¥ TIOJTHASI TOBEPXHOCTH Bubmmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
MAPaMU/IbI; TIPABWIIbHAS M yCEUEHHAs
nupamua
[IpaBUsIbHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO

49 MHOTOTpaHHHKA; PaBUIIbHAS TIpU3Ma bubmmorexa [IOK
Y NIpaBWIbHASA MUPAMUIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojpHas NupaMuia u
MIPaBWIBHBIN TeTpa’ap; KyO
[IpencraBnenue o MpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, bubmorexa HOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCASIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEILHO TOUYKH,

51 MPSAMOM, TNIOCKOCTH. DJIEMEHTBI bubnuorexa [JOK
CHUMMETPHUH B MUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, NpaBuibHbIX
MHOTOTPaHHUKAX
Brrunciienue 31eMeHToB

52 MHOTOTPaHHUKOB: p&Opa, TuaroHasiu, bubmorexa HOK

https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomane 60KOBOM MOBEPXHOCTH H
53 ITOJIHOW ITOBEPXHOCTHU MPSAMOM bubnnorexa [JOK

MIPU3MBI, TUIOMIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBON MOBEPXHOCTHU

https://m.edso0.ru/37d84157
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MIPSAMOY IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

[IOBEPXHOCTHU ITPaBUIILHOMN

54 MUPaMUJIbI, TEOPEMa O TIOIAIN bubmorexa HOK
PANIARL, TEOP A https:/m.eds00.ru/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
ImUupaMuabl
55 Konrponsnas pabora o Teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
N bubmuoreka [JOK
> Howsrie 06 06bEme https://m.eds00.ru/7ad0020b
N bubmuoreka [JOK
> OOném mapavue! https://m.eds00.ru/235171b3
N bubnuorexa [JOK
o8 OOnEM mupamuet https://m.edsoo.ru/f47dfefd
N bubnmuorexa [JOK
>9 OOnEm mupamue! https://m.edso00.ru/79c¢10312
N bu6mmoreka [JOK
60 OOnEM mupamue! https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 OOnEm mpHsMe! https://m.eds00.ru/79853608
R bubmuoreka [JOK
62 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
i bubnuoreka [JOK
63 OObEm MpH3MEI https://m.eds00.ru/482d3f51
64 KonTponbhas pabota no teme bubnnorexa [JOK
"OOBEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpeHmEe, 0600IEeHNE bu6nuorexka [JOK

CHCTEMAaTH3aIis 3HAHWH.

https://m.edsoo.ru/098bedad
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[Toctpoenue ceueHuii B
MHOTI'OIr'paHHUKEC

[ToBTOpenue, 0600ICHNE
cucTeMaTu3alus 3HaHuH.

66 Brruucnenue pacctosiHmii: MEXIy 1 bubmuoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJTIOCKOCTH, MEXTY
CKPEITUBAIOIIUMHUCS TIPSIMBIMHI
bu6mmoreka [{OK
o7 Hrorosas kowTpobHas padota ! https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIEeH e
CHUCTEeMaTU3aIis 3HAaHHUH.
Boruncnenue yrioB: Mexy
68 CKpEUIMBAIOIUMHUCS MPSIMBbIMH, 1 bubmmorexa LOK
. https://m.edso0.ru/56765e8b
MEX/1y IPSIMOH U IIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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11 KUIACC

KosmmuecTBo yacos JJIeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckune
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: uentp, paauyc,

1 HaMeTp; TJIOIIAb TOBEPXHOCTH 1 bubmorexa HOK
A p; tioman P https://m.edso00.ru/0341bc2b
cdepbl
Bzaumnoe pacnonoxenue chepsl u

bu6mmoreka [JOK
2 MJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl

3 N3ob6paxenue chepsl, mapa Ha 1 bubnuoreka [JOK
mnockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
I_II/IJ'II/IHI[pI/IquKaSI IOBCPXHOCTD,

4 oOpa3zyromue NUINHIPHIECKON 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MOBEPXHOCTHU
[umHap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yrommas 1 oCh; 1 bubnmoreka [JOK
IUIoIa s OOKOBOM M IOJHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTHU
N300pakeHre HMIMHApPA HA
iockocT. Pa3BépTka mumuHpa.

6 CeueHus IUITUH, pa (rmocxocnio 1 bubmmorexa [JOK

. AP ’ https://m.edso00.ru/016e25eb
napajuiebHON Uiu
MEPIEeHIUKYISIPHON OCH LIMIUHAPA)
7 Konnueckas noBEpXHOCTB, 1 bubnnorexa [JOK
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o0pa3zyromue KOHMIeCKOu
IMOBEPXHOCTHU, OChb U BEpPUIMHA
KOHUYECKOU MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIIMHA,

Bbub6mmoreka [JOK

8 o6pa3y1f)mas{ u ch; MJI0IIA/1b https://m.edso00.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yroImue u

9 BBICOTA; OCHOBaIi]I/ISI u gonBaH: Bubmmorexa LIOK

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubmuoreka [JOK
MapajieIbHON OCHOBAaHHIO, U https://m.edso00.ru/Obdelbe8
TUIOCKOCTBIO, TIPOXO/ISIIEH Yepes
BEPIIUHY)

11 KomOunarwmst ten BpameHus u bubnuorexa [IOK
MHOTI'OTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OIMUCaHHBINA OKOJIO

12 cdepsl; chepa, BIMcaHHas B bubnunorexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TonsTre 06 00bEMe. OCHOBHBIC bubnuorexa [JOK
CBOICTBa 0OBEMOB Tl https://m.edsoo.ru/26a03fb7

" bu6mmoreka [JOK
14 OOBEM IMEApa, KOHyCa https://m.eds00.ru/5513d87b
N bubmuoreka [JOK
15 06
bEM m1apa u IIoMAIE, Cheppt https://m.edsoo.ru/d189bde2
16 [Tomo6HbIE TeNa B IPOCTPAHCTBE. bubnmorexa [JOK
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COOTHOIIICHUS MEXTy TUIOIIATMHU
MMOBEPXHOCTEH, 00bEMaMK
IMOAOOHBIX TEI

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

KonrponsHas pabora o Temam

bu6nuoreka [JOK

17
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IMII0CKOCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxxcHre U BBIUNTAaHUE BEKTOPOB bubmorera [JOK
P hitps://m eds00.ru/23f4f089
20 VYMHOKEHHE BEKTOpa Ha YHCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenune BekTopa 1o TpéM
21 HEKOMILJIaHAPHBIM BEKTOpaM bubmotera [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamnenenumnena
Pemenue 3ama4, CBSI3aHHBIX C
22 MIPUMCHCHHUEM IIPAaBUII JICHCTBUH C bubmorera [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIM METO
23 I I/IpiH_IGHI/II/I reOMef HUYCCKHX ! bubmotexa [JOK
PP P https://m.edsoo.ru/d3alfe30
3a7a4 nttp
[IpsiMmoyronbHas cucrema
24 KOOpAMHAT B IIPOCTPAHCTBE. bubnnorexa [JOK
Koopaunats! Bexropa. IIpocreiimne https://m.edso0.ru/48db7058
3a/1auyd B KOOpJAMHATaX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [{OK
CkansipHO€ POU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexmy bu6mmoreka [{OK

IMPAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPAWHATHI B 1 bubmoreia HOK
P " pA https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucreMmaru3anus 3HaHu. OCHOBHBIE 1 bubmuoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 0600mEeHNE 1
29 cucreMmaru3anus 3HaHu. OCHOBHBIE 1 Bbubnmoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHME, 0600IICHNE 1
30 CHUCTeMaTH3aIvs 3HaHUK. 3a/1aun 1 bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHUE, 0600IIEHNE 1
31 cHUCTeMaTH3aIvs 3HaHWK. 3a/1aun 1 bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHUEe, 06001IEeHNE 1
32 cucteMaTusaius 3HaHui. OCHOBHBIS 1 bubmuoreka [JOK
burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUU
Bbu6mmoreka [JOK
4 1
33 TOrOBAs KOHTPOILKas paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHUEe, 0600IICHNE 1 1 bu6mmorexka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO YACOB I10 34
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[NPOTPAMME







IHHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM NPOT'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUsI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI cpeiHero o01ero o0pa3oBanus
pe3yJibTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
25 [TpuMeHSATh aKCUOMBI CTEPEOMETPUH M CIEICTBHS U3 HUX NPH PEIICHUH
' reoOMEeTPHUECKUX 3aJau
23 OnepupoBaTh MNOHATUSAMH: MapaUIEIbHOCTh U IEPHEHIUKYISPHOCTh
' MPSAMBIX U IIJIOCKOCTEMN
24 KnaccuumpoBarh B3auMHOE pacroiOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYTPAHHBIM yroJ, TpaHU JBYTPAaHHOIO yIJa,
7.5 peOpo ABYTpaHHOIO yria, JUHEWHBIH yroJl ABYTPAaHHOIO yIiia, rpaaycHas
Mepa JABYI'PaHHOTO yria
26 OnepupoBaTh MOHATHUAMHU: MHOIOIPDaHHMK, BBIMYKJIBIH U HEBBITYKJIBIHA
' MHOTOT'PaHHHK, 3JIEMEHTHl MHOTOT PAaHHUKA, IIPAaBUIIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuia, MpHU3Ma,
' MIPSIMOYTOJIBHBIN MapajuieNenuIe, Kyo)
KnaccupunupoBarh  MHOIOIpaHHMKHM, BbIOMpas  OCHOBaHUS UL
- kinaccuukanuy  (BBIMYKJIBIE WM HEBBIMYKJIblE  MHOTOIPAaHHHKH,
' IIPaBUJIbHBIE MHOTOTPAHHUKHU, MpsIMbIE M  HAKIOHHBIE IPU3MBI,
napauieNenune bl )
29 OnepupoBatb MOHSTHSIMMU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
- 10 OOBSACHATP NPUHLUIIBI  MOCTPOCHHUS  CEUYEHUH  MHOTOIPAaHHUKOB,
' UCIOJIb3YSl METOJ CJIEJIOB
211 Crpouth cedyeHHMs MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATh

(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMETPHUIYCCKUX BCIUYHH I10 06pa3uaM
W aJIropuTMaM, IMNPUMCHSSA HU3BCCTHBLIC aAHAJIUTUYCCKUC MCETOJAbI IIpU
pe€ICHUKU CTAHAAPTHBIX MATEMATUUCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUYKHU IO HpHMOﬁ, OT TOYKHU OO

IIJIOCKOCTH, MEKAY CKPCIIMBAOIIUMHUCS MMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMETPUIYCCKUX BCIUYMH I10 06pa3uaM
W aJIrOpuTMaM, IMPUMCHSS U3BCCTHBIC AHAJIUTUYCCKUC MCETOHbI IIpU
PEIICHUNU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYMCJICHHUEC YTJIOB
MCXKAY CKPCIIHUBAIOMIUMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB

7.14

Beruucnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHrneM (HOopMyJl, BBIYUCISATH COOTHOIICHUS
MEXKY IJIOIIAISIMU MMOBEPXHOCTEH, o0BEMaMu MOI00HBIX

MHOI'OI'PpaHHHUKOB

7.15

OHCpI/IpOBaTL HNOHATHUAMHA: CHMMCTpUSA B IPOCTPAHCTBC, LHCHTP, OCb U

TUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBAaTh W HMHTEPIPETUPOBATH HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYI Ha

4epTeKax U pUCYHKax

7.17

[TpumensTh reoMeTpuvecknue (akThl ISl PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANONArallluX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIOBUA

MIPUMCHEHHUS 33JIaHbI B SBHOU (hopMe

7.18

[IpuMeHATH mpocTENIINE NPOrpaMMHBIE CPEACTBA M IIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3aa1

7.19

HpI/IBOZ[I/ITB MNPpUMEPbI MATCMATUYCCKHUX 3aKOHOMepHOCTeﬁ B IMPpUPOAC U

JKU3HU, PACIIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTydYeHHbIC 3HAHHS Ha MIPAKTHUKE: aHAIIM3UPOBAThH PeabHbIC
CUTyallUM M TPHUMEHSTh W3YYEHHbIC IIOHATUS B IPOIECCe ITOMCKA
pelieHus MaTeMaTHYEeCKU copMyITHpOBaHHOK poOIEMBI,
MOJICTTMPOBaTh PEalbHbIC CUTYallMH Ha S3BIKE I'€OMETPUH, MCCIEIOBAThH
MOCTPOEHHBIE MOJENH C HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHSATHH H
TeopeM, amrmapara aireOpsl, pemarh NPakKTHIecKUe 3a1adn, CBI3aHHbBIE C

HaxXOXKXIACHUCM I'COMETPUICCKUX BEJININH




11 KVIACC

Kox IIpoBepsiemble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHHUsSI OCHOBHOI
NpOBePSIEMOr0 .
0o0pa3oBaTeIbHOM MPOrpaMMbl CpeaHero 001ero 06pa3oBaHus
pe3yJibTaTa
6 ['eomeTpus
OnepupoBaTh MOHITHIMHE: [IWIHHIPHUYECKAS TTOBEPXHOCTh, 00pa3yIoIiue
61 WIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKas MOBEPXHOCTD,
' oOpasyiolie  KOHHYECKOH  TOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTH
6.2 PacroznaBath Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJI BpaIICHUS
6.4 KnaccudumupoBars B3auMHOE paciosiokeHHe chephl U TMIIOCKOCTH
OnepupoBaTh MOHSTUSIMM: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIIOM, OCHOBAHHWE IIAPOBOrO CJOS, BBICOTA
HIApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOIIAAM [OBEPXHOCTEH TeN BpalleHHS,
' TEOMETPHUECKUX TEJl C MPUMEHEHHEM (opMyT
OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIM B cdepy H
6.7 OTMMCaHHBIN 0K0JIO cephl, chepa, BHCaHHAsT B MHOTOIPaHHUK WJTU TEJIO
BpallleHUs
6.8 BbIYuCnaTh  COOTHOIICHHS MEXAY IUIOMAASIMH  TOBEPXHOCTEH W
' 00BEMaMU ITOTOOHBIX TEN
6.9 N3o0paxath nzyyaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BrInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKHU W3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTHh CCUCHHS TEI
BpallleHUs
W3BnekaTb, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKHX (UTypax, TMPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX
[TpuMeHsTh TeOMETpUYECKUE (PAKTHI JJIsi PEHICHHUS] CTEPEOMETPUICCKUX
6.12

3ala4d, IpeAnoiaratolmmx HECKOJIBbKO MIaroB peUICHHUA, CCIIM YCJIOBUA

MIPUMEHEHUS 3aJlaHbl B ABHOU (hopMme




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremomaaTe HCﬁCTBHﬂ CJIOKCHHUA BCEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YuCIIO, O6’b$ICHSITB, KakKUMH CBOMCTBAMHM OHU

o0JazaroT

6.15

IIpuMeHATH paBUIIO MapaUICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKAapTOBbl KOOPJAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroJl  MEXIy BEKTOpPaMH, CKAIPHOE IIPOMU3BEACHHE  BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauth cymMMy BEKTOpOB U IMPOU3BEACHHE BEKTOpa Ha YMCIIO, YTOJ
MEXy BEKTOPaMH, CKISIPHOE MPOU3BEACHUE, PACKIIAILIBATH BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTB IJIOCKOCTh YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpANHAT

6.19

Pemate mpocrelimne TreoMeTpUYECKHE 3aJadyd  Ha  NPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTO METO1a

6.20

Pemares 3amaun Ha [OKa3aTEILCTBO MATEMATHYECKUX OTHOIIEHUNH U
HAXO0XJICHWE T€OMETPUUECKUX BEIUYMH M0 0o0pa3iaM WIH alropuTMaM,
OPUMEHSISI  U3BECTHBIE  METOAbl MpPH  PEIIEHUH  CTaHIAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMmeHsTh mNpocTElIre MNpPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMETPUUCCKUX 3ada4

6.22

HpI/IBO,Z[I/ITL NpUMEPLI MAaTCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpPOAC U

KMU3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB 'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMmeHsTh MONy4YEHHBIE 3HAHHUA HA TMPAKTUKE: AaHAIU3UPOBATH
peanpHbIE CHUTyallud W TPUMEHSATHh W3Y4YEHHBIC TMOHATHS B TPOIECCce
MOMCKa pEIIEHUS MaTeMaTH4ecKu CQPOpMYITUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PEabHbIC CUTYAIlMU Ha SI3BIKE T€OMETPHUM, UCCIIEIOBAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATHI U
TEeopeM, amnmnapara ajareOpsbl, pemaTh MPaKTUIECKUe 3a7a4u, CBI3aHHbIE C

HaX0XXACHUEM I'COMCTPUUCCKUX BCIININH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMAaTUYECKOM  IMOCTPOEHUM  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

7.2

B3aumHOe  pacnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKArOLINecs,
napajuleJibHple U CKpeluBaromuecs npsmble. [lapannenbHOCTh MOpsSMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApaJUIeNIbHbIE MpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSMBIX, MAPAICIBHOCTh MPSIMON M IUIOCKOCTU. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMHM, YIOJ MEXKIAY MNPSMBIMH B  IPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEHN: MapajulebHbIe MJIOCKOCTH, CBOWCTBA MapaljieNbHbIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYyphl Ha IUIOCKOCTH: TETPa’Jp,

Ky0, mapasuiesnenumnes, NoCTPOeHNEe CeUeHU

7.3

[lepneHUKyISIpHOCTE MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MIPSMBIE NTAPAIIJIENIbHBIEC U IEPIIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHANKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHANKYIIPHOU
IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXAY MPAMOM H IUIOCKOCTBIO,
JIBYI'PaHHBIA yTOJI, JIMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHnukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHME OT IPSAMOH 10
IUIOCKOCTH, MPOEKIMsI (PUrypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
IPU3HAK  [EPIECHIUKYISAPHOCTH  JBYX  IIOCKocTe. Teopema o0  Tpéx

MEPHEHANKYIISIPAX

7.4

ITousTue MHOI'OrpaHHMKa, OCHOBHBLIC 3JICMCHTBI MHOI'OIpaHHHMKA, BBIITYKIIBIC H
HCBBIITYKJIBIC MHOI'OI'PAaHHUKH, pa3BépTI<a MHOI'Or'paHHUKA. HpI/I3MaI N-yroJjibHas
npu3sMa, rpaid U OCHOBAHUA IIPHU3MBI, IPAMad W HAKJIIOHHAad IIPU3MBI, OoxoBasg u
MMOJIHAA MOBCPXHOCTDb IIPU3MBI. Hapannenennne,u, npsamMoyr OJIbHBIN napaJiiCJICIrIICq
1 €r0 CBOICTBA. anaMI/ma: N-yrojbHas NupamMuaa, rpaHd 1 OCHOBAHHUC ITHPAMHUIBI,
OOKOBasi M IOJIHAS MMOBCPXHOCTh IMUPpAMUIbI, IIPpABUJIbHAA U y'Ce‘-IéHHaH nupamMujaa.

D1eMEHTHI INpu3Mbl U MHUPaAMH/BL. HpaBI/IHBHLIe MHOTI'OIrpaHHUKH: IIOHATUC




IPABWJIBHOTO MHOTOTpaHHMKA, MpaBWibHAas NpU3Ma M MpaBWiIbHAs NHpaMuia,
npaBUiIbHAs TPEyroyibHAs MUpaMua U NpaBUIbHBIA TeTpasap, Kyo. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’ap M ukocadapyrue CeueHus

MMPU3MBbI 1 TUPAMHUbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBE: CHUMMCTPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHN B IMUpaMUJax, MapajuiCJICnuneaax, nmpaBUjIbHbIX

MHOT'OI'paHHUKAaxX

7.6

Bbluuciienue 31eMEHTOB MHOTIOIpaHHHMKOB: p&Opa, auaroHanu, yriel. Ilnomansb
OOKOBOIl NOBEPXHOCTM U TMIOJIHOM NOBEPXHOCTU MPSAMOW MNPU3MBI, IUIOIIAJIb
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTH IIPaBUIIBHOM NHMPAMMIBI, TeOpeMa O IUIOUIAJH

yceuénnoit nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

HOI[O6HLI€ TCJIa B ITPOCTPAHCTBC. CoOTHOIICHUSA MCXKAY IUIomaasaIMunu HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

6

['eomeTrpus

6.1

]_[I/IJ'II/IHI[pI/ILIeCKaSI IMOBCPXHOCTD, O6p33y10H_[I/I€ HHHHHI{queCKOﬁ IOBCPXHOCTH, OCb
I_[PIJIPIHIIpI/I‘IGCKOfI ITOBCPXHOCTH. HI/IJII/IHI[pI OCHOBAHHS M OOKOBas MMOBECPXHOCTD,

o0Opasyroiasi ¥ 0Ch, IO, OOKOBOW M MOJTHOU IMOBEPXHOCTH

6.2

Konuueckasi moBepXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW TOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, O0pa3ylomias U OcCh,
oMb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasyioniue u

BbICOTA, OCHOBAHUA U OoxoBas TIOBCPXHOCTDH

6.3

Codepa u map: ueHTp, paauyc, TuameTp, IIONMaab MOBEpXHOCTH cdepbl. Bzanmuoe

PacCIioJIOKCHHEC C(I)epbl n IJIOCKOCTH, KacaTCJibHasA IINIOCKOCTbh K C(I)epe, miomanb

chepnr

6.4

I/I306pa>KeHHe TCJI BpalllCHUA Ha IIJIOCKOCTH. Pa3BépT1<a OUJINHApPA U KOHYCa

6.5

KOM6I/IH3.LII/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHor OIr'paHHUK, OIMCAaHHBIN

OKOJIO C(bepBI, C(bepa, BIIMCaHHAA B MHOT'OI'PAHHHUK, WJIX TCJIO BpAICHUA

6.6

[Tonstue o6 o6bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapayviesenunena u cieactBus u3 He€. OOBEM IUIHHIPA,

koHyca. O0bEM mapa u wionaab chepol




[TogoOubie Tema B mpoctpancTBe. COOTHOWIEHUS  MEXKAY  IUIOMIASIMU

o1 MOBEPXHOCTEH, 00bEMAMH MTOTOOHBIX TET
6.8 Ceuenus nunuHApa (MapauieNbHO W TEPIEHIUKYISIPHO OCH), CEUCHUS KOHycCa
' (mapanienbHOEe OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPUINHY ), CEUEHUS I1apa
Bekrop Ha mimockoctd u B mpocTpaHcTBe. CIIOXKEHWE W BBIYUTAHHUE BEKTOPOB.
6.9 YMHOXkeHHEe BeKTopa Ha uuciio. PaznoxkeHue BeKkTopa 1mo TpéM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemienne 3agad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJl JEUCTBUH C BEKTOpaMu
[IpssMmoyronbHas cucTteMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimne 3amadyd B KOOpAWMHATAX. YTOd MeEXIy Bekrtopamu. CkansipHoe

MMPON3BCACHUC BCKTOPOB. Brraucnenne YIJIIOB MCXKAY MNPAMBIMHU WU IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIM METO/I IIPU PELIEHUN T€OMETPUUYECKUX 3a/1a4




HHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMDBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPEIMETHBIM Pe3yJbTATaAM OCBOCHUS
NpoBepPsSIeMOro OCHOBHOI1 00pa30BaTeJILHOM IPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHust

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3a7ady;
yMeHHe (OpMyIMpOBaTH M ONEPUPOBATH IOHATHUSMHU: OINpPEIEIICHUE,
aKCuoMa, TEOpeMa, CJEACTBHE, CBOMCTBO, IPU3HAK, J10KA3aTelbCTBO,
paBHOCHIIbHBIE (HOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYyITUPOBATH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXkAECHUE, MPUBOIUTH IPUMEPHl U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTeMAaTHYECKOW HHJIYKILHH;
IIPOBOAMTH  JI0OKA3aTeIbHBIE PACCYXKACHHA IpU PEIICHUM 3a1ad,
1 OLICHUBATh  JIOTMYECKYH)  IIPaBUJIBHOCTb  PACCYXKICHUN;  YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IMOJMHOXKECTBO, OIEpalM Haj
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar JJIs1 OIIMCAHMsl PeabHbIX MPOLIECCOB U ABJICHUI U IIPU PEIICHUN
3a7a4, B TOM 4YHCIE W3 JPYrHX Y4eOHBIX MpPEIMETOB; YMEHHE
ONEepUPOBATh MOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OINHUCHIBaTh Tpadbl pa3IUIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(bbl IIpu pCIICHUH 3a1a4

VYMeHHe omnepupoBaTh MOHATHUSAMU: HATYpaIbHOE YHCIO, LEJNOE YHCIIO,
CTETEHb C IIeTBIM TOKa3aTesieM, KOPEHb HATypalbHOM CTETeHH, CTENEeHb
C palMOHAIBHBIM  MOKa3aTeleM, CTENeHb C  JACHCTBUTEIHHBIM
nokaszateneM, JorapudM UuClIa, CHUHYC, KOCHHYC U  TaHTEHC
HNPOM3BOJIFHOTO YHCJIA, OCTATOK II0 MOAYJIO, DPAlMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJIBIX,
2 palMOHANBHBIX, JICHCTBUTENBHBIX YHCENT, yMEHHE HCIIOJIb30BaTh
NpPU3HAKKA JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JeNUTeNh U HauMEHbIIee
of1ee KpaTtHoOe, aropuT™ EBKIIMA MpH pelIeHnH 3a1a4; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMHM ~ CHUCTEMaMH  CUHUCIICHHs;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHWH M TPeoOpa3oBaHMS BBIPAKEHHH €O
CTENeHsAMH M Jiorapupmamu, Mpeodpa3zoBaHus IPOOHO-pALMOHATIBHBIX

BBIpﬂ)KCHHfI; YMEHUE OINEPHUPOBATH MOHATHUAMHU: ITOCICAOBATCIBHOCTD,




apudmeTndecKas mporpeccus, reoMeTpudecKas nporpeccusi,
OecKkOHEYHO yObIBalIlas TeoMeTpuYecKass MpOrpeccus; yMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YHCIIa, MOIYJIh M apTYMEHT KOMILIEKCHOTO
yrcna, ¢opMa 3amuch KOMIUIEKCHBIX 4uceld (TeoMeTpuyecKkas,
TPUTOHOMETpHUYECKass W  anreOpamueckas); yMeTh  IPOU3BOIWTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHCJIAMH;, TMPUBOIUTH
MpUMEPHl  UCTIOIB30BAHMSI  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMM: MaTpuma 2X2 wu  3%3, omnpenenuTeslb  MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH IMOHATHUAMU:. PALUMOHAIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/ICI)MI/I‘leCKI/IC, TPUTOHOMCTPUYICCKUC
YpaBHCHUA MW HEPABCHCTBA, HWX CHUCTCMbI, YMCHUC OICPUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/If/'I U HCPABCHCTB, PAaBHOCUIIBHOCTb
ypaBHeHHﬁ, HEPaBCHCTB MW CUCTEM; YMCHUC pPCIIATb YPABHCHU!,
HCPABCHCTBA W CUCTEMbI C IOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTrb
YpaBHCHUA, HCPABCHCTBA W CHUCTEMbI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI Ui PCIICHUA MATCMATHUYCCKUX

3aJla4 U 3aaa4 U3 pa3INIHbIX obnacreit HAYyKH U peanLHoﬁ KHN3HU

VYMeHHe OnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOIMIHOCTD (PYHKIIUHM, OrpPaHHYEHHOCTh (PYHKIHUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (yHKIWH, HanOOJbIllee U HAaMMEHbIIEEe 3HAYCHHS
(GYHKIMU Ha IPOMEKYTKeE, HEMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GbyHKIMH, TIepBas U BTOpas NpOU3BoAHAs (PYHKIMU, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOTHON, NEpBOOOpa3Has, ONpeneIEHHBINA
UHTErpajl; YMEHHE HAXOIUTh aCHUMOTOTHI rpaduka (QyHKIUHU; yMEHHUE
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, HPOHM3BEACHHUS, YACTHOTO W
KOMITO3MIIMHN (PYHKIMH, HaXOAWUTh YpaBHEHHE KacaTeNbHON K rpaduky
(GYHKIMU; yMEHHE HaXOIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOM3BOAHYIO JUIS HCCIENOBAaHUS (QYHKIHH,
HAXOJUTh HAWOOJbIIME W HAMMEHBINIWE 3HAYCHUS (YHKIMA; CTPOUTH
rpag¥Ky MHOTOYJICHOB C HCIIOJIb30BAHUEM armapaTa MaTeMaTHYECKOTO
aHajaM3a; TMPUMEHATh TPOU3BOAHYIO JUISI HAXOXKICHHUS HAMIy4IIero

pE€ICHU B NPHUKIAJHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX M




dbU3MYecKuX 3a7a4ax; HaXOAUTh TUIOMAAN U 00BEMBI (PUTY C TIOMOIIBIO
MHTErpaja; NPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJIETUPOBAHUS C

OMOUIbIO AUPPepeHInaTbHbIX YPABHEHUN

YMmeHue onepupoBaTh MOHATUAMHU: Tpaduk GyHKIUM, oOpaTHas
GbyHKIMS, KOMIO3UIMSA (YHKUWH, JUHEeHHas (yHKIMs, KBaJpaTU4Has
byHKIMS, panroHanbHas byHKIMS, CTEIIEHHAs byHKIMS,
TPUTOHOMETpPUYECKHE  (DYHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMHM, TIOKa3aTelbHas U Jorapupmudeckas (YHKIHU; YMEHHE
CTpOUTh TpadUKU H3YYEHHbIX (YHKIMH, BBINIOJIHATH MPEOOpazoBaHMS
rpaduKoB (YHKINH, UCTIONB30BaTh TPAPUKH JJIST U3yUEHHs TIPOIIECCOB H
3aBUCUMOCTEH, MpU pelleHUH 3ajad U3 JAPYruxX y4eOHBIX MPEeIMETOB U
3aJa4 U3 peaibHOM U3HU; BhIpaxaTh (pOpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKUUH IS
pellleHns] ypaBHEHUM, HEPABEHCTB U 33/a4 C IapaMeTpaMu; u300paxarb
Ha KOOPJIMHATHOM TIJIOCKOCTH MHOKECTBA pEIEHUH ypaBHEHUI,

HCPABCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 33/JaYd pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, A0 U YaCTH, HA JABWXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAaJIOTH, 33J1a4y U3 00JIaCTU YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIEINOBATH IIOJIy4YCHHOE DPELICHUE H
OLIEHUBATh MPaBAONOJOOHOCTh PpE3yJIbTATOB; yYMEHUE MOJEIUpPOBaTh
peanbHbIe CUTyallMM Ha $3bIKE MATEMAaTHUKH; COCTABIISATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbI II0 YCIOBHMIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJECIM C HCIOJB30BAHMEM aIIapara

anreOpbl, MHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yIbTarT

YMeHHe onepupoBaTh MOHATUAMHU: CpelHee apuMeTHIeCKoe, MeInaHa,
HauOoJpIllee M  HAaWMEHbLIee 3HAYeHHUs, pasMmax, JIUCIepcHs,
CTaHAAapTHOE OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE W3BJIEKaTh,
MHTEPIPETHPOBATh HH(GOPMAIHMIO, TPEACTABICHHYI0O B Tabiumax, Ha
JquarpamMMax, rpadukax, OTpakarollylo CBOMCTBA PEaIbHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIIATH HH(POPMAIIUIO C TIOMOIIBIO TAOJIHII M AUArpamM;
UCCIIEI0BAaTh CTAaTUCTUYECKUE NaHHBIC, B TOM YHCIE C NPHUMEHEHHEM
rpadUUecKuX  METOJOB W  DJIEKTPOHHBIX  CpPEACTB; rpaduyecku

HCcCiICca10BaTb COBMCCTHBIC Ha6J'IIOI[CHI/I$I C IIOMOIObIO AHarpamMm




paccenBaHMs ¥ JINHEWHON perpeccun

YMeHHe onepupoBaTh NOHATHSAMU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro COOBITHS; YMEHHME BBIYMCIATD
BEPOSITHOCTh C HCIIOJB30BAaHHEM Tpa)UIeCKUX METO/OB; NPUMEHSTH
(bopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOIHON
BEpOSTHOCTH, (popmyiry bepHym, komOuHATOpHBIE (PaKTHl U (HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH; yMEHHE ONepUpOBaTh
MOHATUSAMH: CIIydaiiHas BEJIMYMHA, pACIpE/eICHNe BEPOATHOCTEH,
MaTeMaTHYeCcKoe OXHMJaHHWe, AMCIEpCUs U CTaHIapTHOE OTKJIOHEHHE
CIly4aiiHOW BENMYWHBI, (QYHKIHHA pacClpeleleHuss W  IUIOTHOCTH
PaBHOMEPHOTrO, IMOKAa3aTeIbHOIO W HOPMAJIbHOTO pacIpeesieHu;
YMEHHE UCIOJNb30BaTh CBOWCTBA WM3YYCHHBIX pPACIpPEISNCHUH JUIs
peleHust 3aaayd; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH OOJIBLIMX YHCel,
METOABI BBIOOPOYHBIX HCCIIECOBAHUH; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATUSIMH: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHMCIO IepecTaHOBOK; OuHOM HbloToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCcCyKACHHS [T PEIICHHS 3a/1a4;
OLIEHUBATb BEPOSITHOCTH  pealIbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYCHHBIA PE3YJIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMH yroi,
JBYIPAaHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPEIIUBAIOLIMECS MPSMBIE,
NapaJUIEIbHOCTh U NEPHEHIUKYISIPHOCTh NPSMBIX U IUIOCKOCTEH, yroin
MEXIY MNPAMBIMH, yYTOJ MEXAY IPSMOM M IUIOCKOCTBIO, YIOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHnH 3ajad U3ydeHHbIe (PAKTHI MU TEOpPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHUpA;  CTPOHUTH
MaTEMaTUYECKHE MOJEIM C TIOMOIUBI TIE€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHATHUSAMH: IUIoOHIans GUrypbl, 00bEM (Gurypsl,
MHOTOTPaHHHK, NPABIIBHBI MHOTOTPAHHHK, CEUCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NUpamuaa, QGurypa M IMOBEPXHOCTD

BpallleHus, UUIUHAP, KOHYyC, mmap, cdepa, miomans cdepsl, MIOMAAb




MOBEPXHOCTU NUPAMUJBI, MPU3MBI, KOHYyCa, HWIMHJIpa, 00bEM KyOa,
IIPSIMOYTOJIBHOTO NapaJljIeNIeNUIeaa, MUpaMUAbl, NPU3MBI, LWIMHIPA,
KOHYca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyca U LMJIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME I1apa, IUIOCKOCTbD,
Kacaromascss cqepsl, MUIMHIPA, KOHYCa; yYMEHHE CTPOUTH CeueHHE
MHOTOI'paHHHMKA, U300pa)kaTb MHOTOTPAHHUKH, (GUTYpPBl U MOBEPXHOCTH
BpAILIEHUs1, UX CEYEHUs], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE NPUMEHATh CBOMCTBAa F€OMETPUUECKUX (PUTYp, CAMOCTOATENBHO
(bopMyIHpOBATH OIpENEICHUS] H3Yy4aeMbIX (UTYp, BBIABUTATh THITOTE3BI
O CBOMCTBaxX M NpH3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATH WM
ONpoBepraTh MX; YMEHHE TPOBOAMTH KiIacCHPUKanuio QUryp 1o
pasNMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IONOJHUTEIbHbIE

MOCTPOCHUS

11

YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B  TPOCTPAHCTRBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TPeoOpa3oBaHue TMOM00MS, TMOMOOHBIE QUTYPBI, YMCHHE
pacro3HaBaTh paBHbIC W MOJOOHBIE (UTYpBI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXHTEKTypPE; HCIIOJIb30BaTh T'€OMETPHUYSCKHE OTHOIICHHUS
NpU PENICHWW 3a/1ady; HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA,
yroj, IJIomaab, O0BbEM) MpU PEUICHUU 33]ad U3 JIPYTUX YUIEOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIIATH TE€OMETPHUYCCKHEC
BEJIMYMHBI (IJIMHA, YTOJ, TUIOMAaNb, O0BEM, IUIOMIA/b TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBbIC (DOPMYJIBI ¥ METOJbI, B TOM YHCIE. ILUIONIA]b
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, MWIHHIPA, TUIOMIAIL CHEpHI;
00bEéM Ky0Oa, MPSMOYTOJBHOTO TapajuIe/IeNHIe/a, MUPaMUIbI, TPH3MBI,
[MWIMHApPA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHHE OOBEMOB

MoT00HBIX (pHTyp
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Vmenue ONCpUPOBATH MOHATHUAMMU: IIPAMOYI'OJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAHWHATBI BCKTOPA, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpAa Ha YHUCIIO, PA3JIOKCHHUEC BCKTOpPa IIO 6a3Hcy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IMPOMU3BCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BCKTOpHBIﬁ u KOOpHHHaTHBIﬁ MCTOJ
A1 pCIICHUSA TCOMCTPHUYCCKUX 3adad MW 3aJad ApPYyrux y‘-Ie6HbIX

npeaMCTOB

13

YMeHue BHIOMpATh TOAXOMSAIIMA METOA JUIsl pEIICHHS 3a]auu,




IIOHUMAHNE 3HAYMMOCTHM MAaTEeMaTUKH B HW3YYEHUU IMPUPOAHBIX H
OOIIECTBEHHBIX IPOLECCOB U  SIBICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 33aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPHUBOJIHUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHHCKOM H  MHUPOBOU

MaTE€MaTHYECKOW HayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BIYUCICHUS
11 Harypasbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUsA ¢ apupMeTHIeCKUMU
' KOpPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenslM nokasareneM. CTeneHb ¢ palMoOHaIbHBIM M0Ka3zarTesneM. CBolicTBa
' CTETEeHU
5 CuHyc, KOCHMHYC M TAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTnynHble U HATypaiIbHbIE JOTapUPMBbI
JleiictButenpHbie  uyncia. ApuU(METHYECKHE OIepaluu C JACUCTBUTEIHHBIMU
1.7 yuciaamy. [IpubmkEéHHble BHIYMCIECHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIICHUN
1.8 [IpeoOpa3oBanme BEIpaKEHUH
1.9 KowmmnekcHsbie uncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 Lensble u 1poOHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [oka3zaTenpHbIE U JOTapUPMHUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U TOrapuPMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucTemMbl TMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHULbl
3 OyHKIUN U TpapUKU




OyHknus, cnocodsl 3amanug ¢yHkuuu. I'paduk ¢ynkuuu. B3aumuo oOparHble

3 ¢ynkunu. YétHble 1 Heu€THbIe QyHKUMU. [lepruoanueckue GpyHKIMMN
OOnactp ompesnereHUs W MHOXECTBO 3HaueHU QyHkumu. Hymn ¢yHkumu.
3.9 [IpomexyTkn  3HaKomocTostHCTBAa.  I[IpoMeXyTKM  MOHOTOHHOCTH  (DyHKIHMH.
' MakcumyMbl ¥ MHHUMYMbI (yHKIMM. HawmbGonbliee ¥ HauMeHbllIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypaJbHBIM W IIeNBIM TOKa3areieMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTeNeH!
3.4 Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zaTenbHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U rpaduKu
36 Toukn paspeiBa. AcuMnToTel TrpadgukoB ¢yHkuuid. CBolicTBa  (QyHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX TPOIIEHTOB
4 Hayaya maTemaTrueckoro anaimsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne NPOM3BOAHOM K MCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTh W
4.2 sKcTpeMyMbl. HaxoxneHne HanOoiblIero U HauMEHbIIEro 3HauyeHus (YHKIHUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
) MHokecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposSTHOCTE U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS




7.5

Koopannatsl u BEKTOpBI







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

Marematuka: ajiredpa ¥ Hayajia MaTeMaTUYeCKOro aHallu3a, FTEOMETPHUS.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomiie C.b. u
ap., AkuronepHoe obmiectBo «M3narensctBo «IIpocBemienne)

®.®D. JIsicenko, C.}O. Kanabyxosa, EI'D-, MaTemaTuka. bazoBblil ypoBeHb.
Yacte 1 1 2.000 «Jlernony, 2024.

3uB b.I'.Y Meiinep B.M., baxanckuit B.®. 3anauu no reometpun mist 7—11
kiaccoB. M.: IIpocBenienue, 2023.

3uB b.I'., Meiinep B.M. Jlunaktudeckue marepuaisl mo reometpuu ans 10 -11
kiaccoB. M.: IIpocsemienue, 2023.

®.D. JIpicenko, C.}O. Kanabyxosa, EI'2-2025 r, 'eomerpus. HoBsie 3ananus,
EI'D-2025. OO0 «Jlernony», 2025.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

Artanacss JI.C, byty3oB B.®., Kagomues Cb., [To3nsk 2.1,
KOnuna N.U. I'eomerpus. 10-11 kimacebl: YueOHUK a5t 00111€00pa30BaTebHbIX
yupexaenuil. M.: IIpocsemenne, 2024.

ArtanacsH JI.C, byry3oB B.®., ['nazkos 0. A., FOguna U. U. I'eomeTpus:
Pabouas Terpans mis 10 kiracca. M.: IIpoceemnienue, 2023.

3uB b.I', Meiinep B.M., baxanckuit B.®. 3agaun no reomerpun jis 7—I11
kiaccoB. M.: IIpocgemienue, 2023.

3uB b.I'., Meitnep B.M. [lugaktuyeckue Marepuaisl o reometpun s 10-11
kiaccoB. M.: ITpocsemienue, 2023.

Aranacsu JI.C, byty3os B.®., I'ma3kos FO.A., Hekpacos
B.b., IOquna U.N. U3yuenne reomerpun B 10—11 xitaccax: Meton. peKOMeHI.
K yueOHuky. Knura mis yuurens. M.: Ilpocsemenue, 2023.

AnteinoB [1.U. I'eomerpusi, 10—11 xmaccsl. Tectsl: YuebHO-MeTOAMUECKOE
nocobue. M.: JIpoda, 2023.



3BaBuy JI.M1. HoBbIE KOHTPOJIBHBIE U IPOBEPOYHBIE PAOOTHI IO FTEOMETPHUH.
10—11 xmaccet. M.: Jlpoda, 2023.

E. M. Pa6unoBuu. ['eomerpus 10-11. 3amaun u ynpakHEeHHS Ha TOTOBBIX
yeprexax. M.:MJIEKCA, 2022.

YMK «XKuBas matemaTtrka». MockBa. THCTUTYT HOBBIX TexHOJIOTHI1.2024

DIIeKTpOHHOE NpuiiokeHue. Y poku reomerpun. 10-11 knaceel. M3-Bo
«I1nanera»

Huck YMK JI.C. Atanacsana u ap. ['eomerpus 7-11 xnaccel. PaGoune
nporpaMmsl. M3-Bo «Yuurens» 2022.

I'yce B.A., Mensnuk A.W. Jlunaktnueckue Marepuainsl o reomerpuun 11 10
kiacca. 4-e uza. — M. : IIpocsemenue,2023.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

MunucrepcTBo o6pazoBanus PD. - Pexxum goctyna
: http://www.informika.ru; http://www.ed.gov.ru; http://www.edu.ru

TectupoBanue online: 5-11 knaccel.-Pexxum nocryna
. http://www.kokch.kts.ru/cdo

ITemarornueckast Mmacrepckasi, ypoku B IHTepHET 1 MHOTO€ JIpyroe. - Pexum
nocryma : http:// teacher.fio.ru

HoBble TexHOMOTMU B 00pazoBaHuH. - Pexxum mocrtyma: http://edu.secna.ru/main

ITIyreBogurens «B Mupe Hayku» I LIKOJIBHUKOB. - Pexum nocryna
: http://www.uic.ssu. samara.ru/-nauka

Merasuiukioneaus Kupuia u Medoaus.-Pexum mocryna : http://mega.km.ru

CaiiTel sHUMKIIONIEIUM. - Pexxum noctyna
: http://www.rubricon.ru; http//www. encyclopedia.ru

Enunas xomtekius udpoBbIx 00pa30BaTeIbHbIX PECYPCOB IO MATEMATHKE. -
Pesxxum noctyna: http://school-collection.edu.ru/collection/.
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