MYHULHMTIIAJIBHOE BIO/UKETHOE OBILEOBPA30BATEJIBHOE YUYPEXKIEHUE
I'OPOJIA HOBOCHUBHUPCKA
«CPEJIHAA OBIEOBPA30BATEJLHAS HIKOJIA Ne 71»

6300710, r. HoBocnOupck, yir. 3-i [ToutoBbii nepeynok, 21
resi/daxe 240-08-55; e-mail: s 71 cedusd.ru

Hpuioxenne k ocnoBHol 0OpasoBaTebLHON Hporpammve

PACCMOTPEHO Vi ISI_;l%’:K;’l&:i}V-/).b.
Ha 3ace/laHUK METOIMYECKOTO O0bEAMHEHUS [1piKason :"»&_‘ \x
nporokost Ne 1 ot «28» asrycra 2025 r. #737%08.2029Ne:335 \
v’,",'lnpu\‘ww!\’lrz) Py C()[L}‘F‘N\_' 71

[TPUHSTO ‘ IR Wi h__;w_/\\“{’/\.CCpél(bHMUB
Ha 3aCe/IaHAH M1e/1arOrHYECKOr0 COBETA LLIKOJTbI L 4 , o
[porokon or 29.08.2025 Ne 20 'l\‘:\‘ C” ' /

« Y

N 1';/

PABOYAS ITPOT'PAMMA

y4eOHOTO MpeIMeTa

«KI'EOMETPUS»

0a30BbIi YPOBEHD

st ooyuaronuxcs 10-11 kinaccos



IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpusp» 0a30BOro ypoBHS Jis
obyuatommmxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00€CTieYMBaET OBJIAJICHUE KIIOUEBBIMU KOMIICTCHITUSMH,
COCTABJIIIOIIMMU OCHOBY JUIsl CaMOpPa3BUTUS U HENPEPHIBHOTO OOpa3oBaHUf,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYarOITUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca Te€OMETpUHM Ha YPOBHE CpeIHero oOIero
oOpazoBaHusl OOYCIOBJIEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJbTATOB OOYyYECHHsS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHAIBHON MaTeMaTH4eCKOU
rPaMOTHOCTH, U3YUCHHS IPYTUX YUYeOHBIX TUCHUIUIMH. PazBuTne y oOydaromumxcs
MPaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKIACHUU TEOMETPUUYECKHUX
aOCTpaKIii, COOTHOIICHUH PEATHHOTO W HWJICATHLHOTO, XapaKTEPe OTPAKEHUS
MAaTeMaTH4YECKOW HayKOH SIBJIEHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CHUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOAEIUPOBAHUS B HAYYHOM [MO3HAHUU U
B MIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCSI, a
TaK)K€ KauyeCTB MBIILJICHUS, HEOOXOIUMBIX JUIsl aJanTalid B COBPEMEHHOM
oOriecTBe.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHHUsA, TaK Kak o00ECeuYMBaeT BO3MOXKHOCTh M3Yy4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIeHWe, (HOopMUpPyeMoe MpH HU3YYCHUH OOyJaronuMUCs
MOHSATUMHBIX OCHOB T€OMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI€ pEUICHHsS TIEeOMETPUYECKUX 3aJady, YMEHHE BBIIBUIaTh M OIPOBEPraTh
TUTIOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCS TMPU PENICHUU 3a7a4 €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0MacTsIxX AesTenbHOCTH YenoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPAKEHUSI OKPYXKAIOIIETO0 MHUpA, YCIOBUE YCIEHIHOTO IMO3HAHUS M AKTHUBHOIO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamu 00bEIMHAET pa3HbIC BUJIBI YICOHON U TPYIOBOU JEATEIHLHOCTH, SIBISETCS



OIHUM #3 TPO(PEecCHOHATBPHO Ba)XXHBIX KadeCTB, IMOATOMY aKTyajbHA 3a/ada
dbopmupoBaHus y  oOydarouuxcsi MNPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOIO KOMIIOHEHTa B
NOJTOTOBKE K MPAKTUYECKON AESATENHHOCTH [0 MHOTUM HaIIPaBJICHUSM.

Llens ocBoenust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6azoBoM
ypoBHE 00yueHus — oOIeoOpa3oBarebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs uepe3 odecrneuyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHMM M  JEUCTBUH, cCHeUpUUHBIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUsA IO
CIEHUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAAHBIM UCIIOJI30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOyyJarouuxcsi CpelHel MIKOJbl, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaromiyecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTeMaTUYECKNUE YMEHHS, CB3aHHBIE CO
cnenu@UKo TeOMETPUU U HEOOXOAMMBIC JIJISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHu UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPUIO O0Jiee ri1y0oKo, ecliu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npo(ecCHOHaTBHOM NeITeTHHOCTH.

JlocTmKeHHe 1eNM OCBOCHHUS MpPOrpaMMbl OOECIEUMBAETCS pPEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTrpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsIOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmupoBaHHE MpeACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIllEHUs KaK
0 BAXKHEWIIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPA;

e (opmMupoBaHMEe yMEHHsS paclno3HaBaThb Ha YepTEkax, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BPaIllEHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha TOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATHSMU O
MHOTOTPAaHHUKAX M TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  33]adY;
dbopMupoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
pPacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COAECPIKaHUEM;

e DPAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MMO3HABATEIbHON aKTUBHOCTHU, UCCIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIILJICHUS;



e (opmupoBanue QPyHKIIMOHAILHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
yMEHUE PACIIO3HABATh MPOSBIICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX CUTYyallUsX U MPU U3yYECHUU
JIpYTUX  y4eOHBIX  MPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, NPUMEHATh OCBOCHHBIA TI'€OMETPUYECKUN
anmapatr = JJId  pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
HMHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

OTAYUTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUCHHE B KYPC
CTEPEOMETPHUU B HAUaJI€ €ro U3yUEHHUs 3a]1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOIO
MO3HAHUA, U OINpeACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO W IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAaHWE UHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JadbHEUILIEMY
U3YUYCHHUIO TIpEIMETA.

[Ipeanourenue oTaaéTcsl HATMSATHO-KOHCTPYKTUBHOMY METOIy OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JesTeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUMN Y
y4YaIUXCS B Kypce CTEPEOMETPHUH ITPOBOIUTCA 32 CUET PELICHMS 3a/1a4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MNPOBOAMUTCS C OMNOPOM Ha HAIJSIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCIOBHUAX OTBJICUYEHUS OT HATJISIHOCTHU, MBICJICHHOIO
M3MEHEHHUSI €T0 UCXOJAHOTO COJICPKaHMUS.

OcHoBHBIE cojepkaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukm», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbI U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacrpesensieTcst He TOJIBKO MO CO/IePKaTeNIbHBIM JTJUHUSAM, HO U 110 TOJiaM 00y4YeHUs
Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHHSI pabouedl MporpaMMbl, pacmpeneNéHHbIM 10 TrojaM O0O0ydeHwus,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBbI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATEIBHO U MOCTYMATENBHO, C
COOJIIOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHX TMPE/ICTABICHUN OOYYaronIuXcs, pacliupss u
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 gac B
Hezaemo B 11 kimacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX daca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble M JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B TNPOCTPAHCTBE: MEPECEKAOIIMECH,
napajuleNIbHble W CKpenuBaronmecs npsamble. [lapamnmensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbHOCTh TPEX NPAMBIX; MApPAJIEIBHOCTh NMPAMOU M IUIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAaMH; YTrOJd MEXIy NpsAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTOCKOCTEN: MapaJuIeNIbHBIE IIJIOCKOCTH; CBOMCTBA MAPAJIIENBHBIX
iockocTel. [Ipocrelinme npocTpaHCTBEHHBIE (PUTYpPHI HA MJIOCKOCTH: TETPadp,
KyO, mapajuieJienumne1; MOCTPOCHUE CEUSHU.

[leprieHAUKYISPHOCTH NPSIMOM U TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSAMbBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJJIEIBHBIE W MEPHECHAUKYJSIPHbIE K IIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUDIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TTIOCKOCTH, MPOEKIUs (PUTYphI HA IIIOCKOCTb. [lepnenauKyasipHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
NEPIECHINKYJISPAX.

MHororpaHHuKHU

[ToHATHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienune] U ero cporcrBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUJIbHAS U
ycey€éHHasg MNHUpaMuaa. OJIEMEHTBl Npu3Mbl M nupaMuasl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MA U
IIpaBWIbHAS IHUpPAMUJA; [PaBWIbHAs TPEYTrojbHAsA NUPAaMUAA W MPABUIIbHBIN
TeTpadp; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’ap 1 ukocasap. CeueHus NpU3Mbl U TUPAMUIBI.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IUIOCKOCTH. DJIIEMEHTBI CAMMETPHH B IUPAMUJIAX, TapAJUIEIICTIUIIEIaX, TPAaBUIbHBIX
MHOT'OTPaHHHKAX.



Boluucnenue »j1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIM, YTJIbl.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
II0LIAb OCHOBaHUH, TeoOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TIPABWIBHOW TMHPAMHUJIBI, TEOpeMa O
wiomaan yceu€Hnon nupamuibl. [loasitue 06 06bpéme. O0bEM TUpaMUIbl, MPU3MBI.

[TogoOubie Tenma B mnpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMu MTOAOOHBIX TE.

11 KJIACC

TeJsia BpaieHus

Hunuaapuyeckas IIOBEPXHOCTD, obpazyrorue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHIPUYECKOW TMOBEPXHOCTU. [lMnuHOap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAh OOKOBOM M TOJHOU
ITOBEPXHOCTH.

Konnueckasi moBEepXHOCTh, 00pa3yroIIre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroias
Y OCb; TJIOI1Ia1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
U BbICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa m map: neHrp, paguyc, qUameTp; IUIOUIaAb MOBEPXHOCTU C(EepHl.
B3auMHoe pacnosnoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
JI01a1b CEephl.

N3o0pakeHue Tel BpallleHHs Ha TJIOCKOCTH. Pa3BépTka uIMHApa U KOHYcCa.

KomMOunHanuu Ten BpalieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMIMCAHHBIN
okoJ10 cdepsr; cepa, BcaHHasi B MHOTOTPAHHUK, WK TEJIO BPaICHUS.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tel. Teopema 00 00BEME
IpsIMOYTOJIBHOTO TMapajuienienunena u ciaeactBuss u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 1apa u 1ioaab cQephl.

[TonoOusie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus nunuHapa (MapamieabHO U NEPIeHIUKYJIISIPHO OCH), CEUSHHS KOHyCa
(mapasienbHOE OCHOBAHMIO M MPOXO/ISAIIEE Yepe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B ipocTpaHcTBe. ClOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuio mapamenenunena. PemieHwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBujl JCUCTBUU ¢ Bekropamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YTOoJl MeExIy Bekropamu. CKalIpHOE MPOU3BEICHUE BEKTOPOB.



Brruucnenue yriioB Mexay OpsIMbIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T'€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTteMaTHka» XapaKkTepU3yrTCs:

I'paknanckoe BocnuTanume:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPAXKTAHCKON UACHTUYHOCTH, YBOKCHHS K
MPOIILJIOMY Y HAaCTOSIIIEMY POCCUICKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAyKH U JIEITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcreTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAas ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 33J1a4, PEIICHHUM, paCCy ACHHUI; BOCIPUUMYUBOCTHIO
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOTo U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryJisipHas pusznueckas akTUBHOCTS); (U3UUECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AESATEILHOCTHIO.

TpyaoBoe BocnuTranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTHIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U



caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIBTYPhl, TOHHUMAHHEM BIIHSHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpelnbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpolsem;
OpUEHTAIlMe Ha MPUMEHEHHWE MAaTeMaTHYECKMX 3HAHUU JJIs PEIICHUs 3ajiad B
00J1acTH OKpY>Karollel cpebl, INIAHUPOBAHUS MTOCTYITKOB U OLICHKU UX BO3MOKHBIX
MOCJICICTBUU JIJIL OKPY>KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  MPAaKTUKH, TOHHUMaHUEM
MaTeMaTU4YeCKOW HayKuh Kak c]epbl 4enoBEYECKOW MAesTeNbHOCTH, 3TamnoB €&
pa3BUTHUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIISATh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JAESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4e€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenwvHwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00Yyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYxCcalowe2o  mMupa,  NpuMeHeHue  J102UYecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUW MEXIY MOHATHAMU; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABJIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJlaccu(UKanuy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOUIHE;
YCJIOBHBIE;

e BBISABIATH  MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajaraTb KpUTEPUU JIJIsl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,



e JeNaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTHH;

e TPOBOAWTH CaMOCTOSITETTEHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUNA (MIPsIMbIE U OT IPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BbIOMpaTh cHOCOO pelieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOMSAMUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

e HCIIOJB30BaTh BOMPOCHI KaK MCCJIEN0BATENBLCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHAaBIWBaTh HCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOAUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
0o0BbEKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BbEKTaMU, SIBICHUSAMH, TIPOLIECCaAMHU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOIO/IEHUS, HCCIEIOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

e TPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
IPEIONIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBIBIATH JeUIUTHI HH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIs OTBETA HA
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BbIOMpaTh HWHPOPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS;

e CTPYKTYypUpPOBaTh MH(MOPMAIINIO, IPEICTABIATh €€ B PA3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITETTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmeus, 00ecneyusam

chopMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

OO0uienue:

e BOCHPUHUMATH U (HOPMYITHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSIMHU
U LIETISIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS IO XOAYy PEIICHUSA
3aJja4i, KOMMEHTUPOBAThH IIOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMbl, perraeMoi 3a/1a4uu, BBICKa3bIBATh HJIEH, HAIICJIIEHHBIC HA TIOUCK
pELIEHUs]; CONOCTABIATH CBOM CYXKICHMSA C CYXICHUAMHM JAPYIHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuve U CXOJICTBO IMO3MIIMM; B
KOPPEKTHOM popme hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS;
NPEACTABIATh  PE3YyJbTAaThl  PEIICHHS  3aJa4yd,  OJKCIEPUMEHTA,
UCCIICJIOBAHMSI, IPOCKTA; CAMOCTOSITENILHO BRIOMPATh (JOpMAT BHICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTalM1 U OCOOEHHOCTEHN ayAUTOPUH.

CoTpyaHun4ecTBo:

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIAY AIbHON
paboThl MpH pEeHIeHUH Y4eOHBbIX 3aJay; MPUHUMATH LENb COBMECTHOMN
NEeSTeNIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHJbI padoOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CyXI€HHs, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJAMHHUPOBATh CBOU JEHCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOIYKT IO KPUTEPUSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vnusepcanvuvie pecynamuegnuie oeticmaus, obecneyugarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBIISITh TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 pemieHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BJaJeTh HAaBBIKAMHM IIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JECHCTBUU U MBICIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIIecca U pe3yibTaTa
penIeHrss MaTEMaTUYECKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yJibTaTa IE€JIU U YCIOBHSIM, OOBSICHITH
IIPUYUHBI JTOCTHKEHHUS WIM HENOCTHKEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJMTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBatTh MOHITUSMU: TOUKA, MPSIMasi, IIIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEICTBHUS W3 HUX MPU PEIICHUU
r€OMETPUYECKHX 3a]au.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NIEPIIEHANKYJIAPHOCTD IPSIMBIX
Y IJIOCKOCTEH.

KnaccuduiupoBarh B3auMHOE pacHoJIOKEHUE MPSMBIX U IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHSATUSAMM: ABYIPAHHBIM Yroj, TpaHU JIBYTPAHHOIO YIJa,
pedpo IBYTPAHHOTO yTJia; JUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKIBIHA
MHOT'OTPaHHHUK, 3JIEMEHThl MHOTOIPaHHUKA, MPABUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHUbl MHOTOIPAHHHUKOB (MMHMpaMUa; TpHU3Ma,
IPsIMOYTOJIbHBIN TapaJiiesienune, Kyo).

KnaccudunmpoBaTh ~ MHOTrOrpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIs
kinaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBI, TTapaJIeIeTUIIEbI ).

OneprpoBaTh NOHATUSMHU: CEKYIIAs INIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIIUIIBI TIOCTPOCHUSI CEUEHUM, UCTIOB3YSI METOJ] CJIC/IOB.

CtpouTh CceueHHS] MHOTOTPAaHHHUKOB METOJOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJEHUE FEOMETPUUECKHUX BEJIMUMH MO 00pa3laM Hiu
aIrOpuTMaM, NPUMEHSS W3BECTHbIC AaHAJIUTHYECKHE METOAbl MPU pEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TMpPSAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIUBAOIIUMUCS MPSMBIMH.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIrOpuTMaM, NPUMEHSS W3BECTHbIC AaHAJIUTHYECKHE METOAbl MPU pEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3ajlad Ha BbIYUCIEHUE YIJOB  MEXKAY
CKpPCILIUBAIOIIUMUCS MOPSIMBIMU, MEXAY TMPIMOM U IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucnars 0o0bEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) C IpuMeHEHUEM (DOPMYIT; BEIYUCIISATH COOTHOIIEHUS MEXTY TIIOMIATMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh NOHATUSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HAa 4YepTekax U
pUCYHKaXx.

[TpumensTh reomeTprudeckue (hakThl Ui pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEATNOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

[IprMenaTs mpocCTEHIINE NOpPOrpaMMHBIE  CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTE NpUMEpPHl MAaTEMaTHUYECKMX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMSA HA IPAKTUKE: AHAJIU3UPOBATh PEATbHBIE
CUTyallUd W IIPUMEHATh HW3YYEHHBIC IIOHATHsS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTHyecku Cc(HOPMYIHPOBAHHON MPOOJIEMbl, MOJAEIUPOBATh pEaJbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OnepupoBaTh NOHATHSAMU: LHJIMHIPUYECKAash TOBEPXHOCTh, OOpa3yroume
HWIMHAPUYECKON MOBEPXHOCTH; LIMJIMHJIP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; cpepuyueckasi HOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u mmiap).

OOBACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue cepbl U MI0CKOCTH.

OnepupoBath MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CEerMEHTa; IIApOBOMl CIIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA MIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEH  TeJl  BpalleHus,
F€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyi.

OnepupoBath NOHATUSMU: MHOTOI'PAHHUK, BIUCAHHBINA B c()epy U OMMCAaHHbBIN
okoJio chepsr; chepa, BircaHHAsE B MHOTOTPAaHHUK WJIH TEJIO BPAILLICHUS.

BbuncnsaTe COOTHOLIEHUS MEX]y IUIOIAJIMU MOBEPXHOCTEH M 00BEMaMU
MO00HBIX TEIL.

N300paxkath u3ydaemble (QUIypbl OT PYKM M C NPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Buz cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIllCHHUS.



W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBICHATh, KAKUMU CBOMCTBAMH OHU 00JIaIaIO0T.

[IprMeHATh MpaBUIIO Mapajuiesienunea.

OnepupoBath MOHATUSAMU: IEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJIAPHOE TMPOMU3BEICHUE, PpACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTh reomeTprdeckue (HaKThl 715 pEIISHUs] CTEPEOMETPUUYECKUX 3a/1a4,
IIPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOI popMme.

Pemate mpocreimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJICHUE T€OMETPUUYECKUX BEIUYUH M0 00pa3liaM WUiIu allropuTMam, NpUMEHss
V3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMATUUYECKHUX 3a]1a4.

[IpumeHsaTs mpocTEHIIME MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE NpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKW3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJIydEeHHBIE 3HAHUS HA MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CUTyallud W TPUMEHATh W3YUYEHHbIE IOHATHUS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTU4YeCKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyalld Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TTOHATHI U TEOpEM, ammapara aareophl; pemarhb
IIPAKTUYECKUE 3a]1a41, CBA3AHHbBIE C HAX0XKJICHUEM T€OMETPUYECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTuueckue
n/n NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
bu6mmoreka [IOK
1 B 10
BE/ICHHE B CTCPEOMETDHIO https://m.edsoo.ru/1¢209e37
) [IpsimMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepnieH qUKYIAPHOCTD MPSAMBIX U 12 bubnumoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
but6mmoreka [JOK
4 VYIubl MeXAY NPSAMBIMU U IUIOCKOCTSAMU 10 1 hitps-//m.cdsoo.ru/1c209¢37
bu6nuoreka [JOK
M 11 1
> HOTOTpaHHHKH https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 006 9 1
DEMPI MHOTOTPAHHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa [TOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
HanMmeHoBaHHe pa3aeioB U TeM nudpoBbie
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 T 12
cl1a BpalllcHUA https://m.edsoo.ru/1¢209¢37
N bubmnorexa [JOK
2 006 5 1
BEMBI TC] https://m.edsoo.ru/1¢209e37
3 BexTophI 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 brbmorexa ITOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHNE, 7 1 bubnunoreka [JOK
CUCTEMAaTH3alus 3HaHU! https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



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




IHOYPOYHOE INVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3y4eHusi | 0o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
OCHOBHBIE OHSTHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna
bubmunoreka LJOK
1 M300pakeHHs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paxKeHusl MII0CKOCTEH,
napajuIeNbHBIX IPSAMBIX (OTPE3KOB),
CepeUHBI OTPE3KA
[TonsTHA: nepecekaromumecs
2 IIJIOCKOCTH, IEPECEKAOITUECS 1 brbmmorexa LOK
> 11°P https://m.edso0.ru/2d8a9¢99
npsiMas U IJI0CKOCTh
ITonsTHA: nepecekaromuecs
3 IJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmorexa [TOK
> 11°P https://m.edsoo.ru/db685¢73
npsiMas U TJI0CKOCTh
3HAaKOMCTBO C MHOTOI'PAHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuoreka [JOK
PUCYHKaX, Ha IIPOCKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanbsHbie cBeeHus o kyoe u

5 OUpaMuie, UX pa3BEPTKU U MOJEIN 1 bubmmorexa TIOK

P »MXDP p ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOI'PaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

Hauanpabie cBenenus o kyoe u

bubnunoreka [JOK

0 TMIPaMIAC, TX PasBEpTIC 1 MOACTH. https://m.edsoo.ru/3d8ffd32
CeueHnss MHOTOTPaHHUKOB
[TonsiTre 06 aKCHOMATUYECKOM

7 MIOCTPOECHUHU CTEPEOMETPHUU: Bbu6muoreka [JOK
AKCHOMBI CTEPEOMETPUN U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX
[TonsiTre 06 aKCHOMATUYIECKOM

2 IIOCTPOECHUHU CTEPEOMETPUU: bubmuoreka [IOK
AKCHOMBI CTEPEOMETPUN U https://m.edso0o.ru/239¢8cb4
CJIEICTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM

9 MIOCTPOEHUH CTEPEOMETPUMU: bubnmnoreka [JOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.1ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsTre 06 akcHOMaTHYECKOM

10 IIOCTPOEHUH CTEPEOMETPUHU: bu6muoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHoOe pacnionoxeHue npsmbIX B

1 MIPOCTPAHCTBE: MEepeCeKarouecs, bu6nuoreka IIOK
rapajijIeJIbHbIE U CKpEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMble
[TapamienbHOCTh NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:!

12 napajuieJIbHbIe NPSIMbIE B Bubmmorexa [IOK

IIPOCTPAHCTBE; MAPAUIEIBHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

[TapamiensHOCTh NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapannensHOCTh NPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIIBI ¢ COHANpaBIEHHBIMU bubnmnoreka [JOK
CTOPOHAMU https://m.edso00.ru/9f4071b9
15 Yron Mexay npssMbIMU B bu6muoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexnay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bub6mmoreka [JOK
MapajuIeIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
13 CBoiicTBa napaienbHbIX bu6muoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/e504d656
[Ipocreiinne npocTpaHCTBEHHbBIE
19 (buUryphl Ha TUIOCKOCTHU: TETpad bubmmorexa [OK
P + TETPasap, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bubmuoreka [JOK
20 [TocTpoenue ceuennit
P https://m.edsoo.ru/1d434d0f
but6mmoreka [JOK
21 I1 i
OCTPOCIHE CEHEHIH https://m.edsoo.ru/ec26feSd
KonTtponbHas paboTa mo teme
” "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuorexa [JOK
npocTtpaHcTse. [lapamiensHoCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEN"
[TepieHAMKYASAPHOCTH NPAMOUN 1
P R P bubnuorexa [JOK
23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE

MIpsAMBIC B ITPOCTPAHCTBE

https://m.edsoo.ru/b19f6asd



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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https://m.edsoo.ru/b19f6a5d

[IpsiMble napasnenbHble U

bubnunoreka [JOK

24 MEPIIEHAUKYJISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95

75 [IpsiMble napaienbHble U bubnuoreka [JOK
MEPIEHINKYIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966

2% [Ipu3Hak nepneHaANKyISIPHOCTH bubnuorexa [JOK
MPSIMOU U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHuKyIsIpHOCTH bu6mmoreka [IOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o psimoit bubnuoreka [IOK
NEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsimoit bubnuorexa [JOK
MEPIECHANKYIAPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsimoit Bbubmuoreka [JOK
MEPIEHANKYISPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHIUKyIsIp ¥ HAKIIOHHBIE:

31 paccTosiHuE OT TOYKHU 0 IIIOCKOCTH, bu6muoreka [JOK
paccTosiHUE OT MPSIMOM 10 https://m.edsoo.ru/33¢477d3
IJIOCKOCTH
[lepnieHIUKyISIp M HAKIIOHHBIE:

1 paccTosiHue OT TOYKH J0 IJIOCKOCTH, bubnuoreka IIOK
paccTosiHue OT NPSIMOU 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIUKyIsIp M HAKIIOHHBIE:

1 paccTosiHUE OT TOYKH J0 MJIOCKOCTH, bu6nuoreka IIOK
paccTosiHue OT MPSIMOU 10 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH

34 [TepieHaAMKYIsIp U HaKJIOHHBIE: bubnuotexa [JOK

pPacCTOAHUC OT TOUYKH J0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
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paccTositHue OT MPSIMOM 10

IUIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXKIY bubnmnoreka [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ bubnuorexa [JOK
JIBYI'PaHHOIO yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIil yroJ, IMHEHHBIA yToJ bu6mmoreka [IOK
JIIBYIPaHHOTO yIJia https://m.edsoo.ru/c7¢c777ed
IlepneH MKy ISIPHOCTD IIJIOCKOCTEH:
38 i §3Half[ Heyneg HKYJIIPHOCTH bubmmorexa LOK
P P f[ yp https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepneHauKyISIPHOCTD MJIOCKOCTEM:
39 MpU3HAK NEePHESHINKYIIPHOCTH buomorexa HOK
p p f[ yAp https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEU
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
40 MPHU3HAK NEPIEHINKYISIPHOCTH bubmmorexa OK
p p f[ YP https://m.edsoo.ru/ba75dc57
JIBYX IIOCKOCTEN
41 Teopema o TpéX mepneHAUKYIIpaX brbmorexa ITOK
p p PHCHMKYTAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX neprneHAUKYIIpaX buomorexa HOK
p p PHCHIIKY AP https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX nepneHINKYIIpax bubmorexa OK
p p p JHKY AP https://m.eds00.ru/9246736
KoHnTtponbHas paboTa mo TeMam
44 "[lepneHIUKYISIPHOCTD NPSMBIX U bu6nuorexa IIOK

miockocTeil" u "Vl Mexay
IPSIMBIMU U TJIOCKOCTAMHU"

https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
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[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI

45 MHOTOTPaHHUKA, BBIMYKJIbIE U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
[Ipu3ma: n-yrospHas npusma; rpaHu
46 Y OCHOBAaHUS IPU3MBI; IpsIMas U bubnmoreka [JOK
HaKJIOHHAs TTPU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
IOJIHASI IOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHbBIN bu6muoreka [JOK
napasuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuja: n-yrojpHas nupaMua,
IPaHU U OCHOBAHUE NTUPAMUJbL;
48 6I())K0Bail U TIOJTHAs HOBSpXHOCT; bubamorexa LHOK
https://m.edsoo.ru/fblcd0as
MMPaMUIbI; IPABUIIbHAS U
yCceu€HHas nmupaMuaa
[IpaBUNbHBIE MHOTOT'PAaHHUKHU:
MOHSITUE MTPABUILHOTO
49 MHOTOTpaHHMKA; IIPaBUIIbHAS bubmuoreka [IOK
[pyU3Ma U NpaBWiIbHas IUPAMULIA; https://m.edsoo.ru/074c8865
MIpaBWJIbHAs TPEYrojbHas MUpaMuaa
Y TIPaBUJIBHBINA TETpasap; KyO
[IpencraBnenue o nMpaBUIbHBIX
50 MHOIOTpaHHHUKaX: OKTa’p, bubamorexa LHOK
https://m.edsoo.ru/a0fddSbf
JOJEKa’Ap U UKOCABP.
CummeTpust B IpOCTPAHCTBE:
51 CUMMETPHS OTHOCUTEIIBHO TOUYKH, bu6muoreka [JOK

IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUpaMU/AX,

https://m.edsoo0.ru/b9e777d9
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napajjiejcnmicaax, rnmpaBUIbHbIX

MHOTOTpaHHUKaX
Brruncnenue 31eMeHTOB
52 MHOTOIPaHHUKOB: pEOpa Bubmuorexa [IOK
p - bebpa, https://m.edsoo.ru/6¢cdbecef
JTMarOHaJH, YTJIbl
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
53 IIPU3MEL, IO b OCHOBAHUN Bubmuorexa IIOK
P ’ e . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomaabs 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPaBUIIBLHOMN
54 OUPaMHAIBI, TEOPEMA O ILIOIIAIU Bubmuorexa IJOK
p f[ ’ P Hl A . https://m.edsoo.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOMH
MAPaMU/IBI
55 KonTponbhas pabota mo teme bubnuorexa IIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 I1 0 00
OIUTHE 0D ODBEME https://m.edsoo.ru/7ad0020b
but6mmoreka [JOK
5 ..
7 OOBEM mpamHE! https://m.edsoo.ru/235171b3
bu6nmoreka [IOK
58 O0Bé
PEM THPAMHIH! https://m.edsoo.ru/f47dfefd
bu6nunoreka [IOK
59 O0Bé a
DM THPAMIAB! https://m.edsoo.ru/79¢10312
bubnunoreka LIOK
60 O0né a
DM THPAMITAIB! https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI buGnnorexa LIOK

https://m.eds00.ru/79853608
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but6mmoreka [IJOK

62 O0nEM mpu3MEI ! https://m.eds00.1ru/1e053890
" but6mmoreka [JOK
63 Obbem mpu3MEI ! https://m.edso00.ru/482d3{51
64 KonTponbhas pabota no teme | bubnuotexa [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHue, 06001IEHNE
65 CHUCTEeMaTH3aIis 3HAHHUH. | bubmuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
IToBTOpEHME, 006001IEHNE
cUCTeMaTH3allus 3HAHUM.
Brruucnenue paccTosHuN: MEXTy
66 JIBYMsI TOUKaMH, OT TOYKHU JI0 1 buGnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIIIOCKOCTH,
MEX/1y CKPEIINBAIOIIUMUCS
IPSIMBIMU
but6mmoreka [JOK
67 HroroBast koHTpobHas paboTa 1 hitps://m.edsoo.r/b9146bc0
[ToBTOpeHme, 0600IIEHNE
CUCTEMaTH3aIUs 3HAHHUH.
Brruucnenue yrioB: Mexn
68 CerHlI/IBaIOH_[yI/IMI/ICSI l'IpHMIZ;MI/I, 1 Enbmrorexa ITOK
. https://m.eds00.ru/56765e8b
MEXy NMPSMOUN U MIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TJTIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KITACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
(1]
JI:;H Tema ypoka Beero Kontpoasnbie | IlpakTnyeckne II/I[:;‘?GHI/IH :)Ig];l;[;zf;:fenbnme
padoTbI padoThbI pecypesr
Cdepa u map: ueHrp, paauyc,
1 JIAAMETP; TUIOLIAIb MOBEPXHOCTH 1 bubnmnorexa LIOK
https://m.edsoo.ru/0341bc2b

cepsr

Bsaumnoe pacnonoxenue chepsl

5 Y TUIOCKOCTH; KacaTeabHas 1 bubnuorexa [JOK
IUIOCKOCTH K cdepe; IIomaib https://m.edsoo.ru/bed12a43
cepsl

3 Nzob6paxenue chepsl, mapa Ha | bubnuorexa [JOK
miockocTu. CeyeHus mapa https://m.edsoo.ru/be15f72
[Hunuuapudeckast TOBEPXHOCTb,

4 00pa3yroIue MIIHHIPUIECKOM 1 bubmmoreka [JOK
IMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
UIMHIPUYECKON TTOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u oCh; | bubnmoreka [JOK
TJI0MA b OOKOBOM M MTOTHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300pakeHne HUIMHApA HA
IocKocTH. Pa3BépTka muuHapa.

6 Ceuenust IUHIPA (TUTOCKOCTHIO, | bubnmoreka [JOK

napajieIbHON Uin
MEePIECHANKYISIPHON OCH
AJTUHIPA)

https://m.edsoo.ru/016e25eb
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KoHnueckas moBepXHOCTS,
00pa3yroIire KOHUIECKOM

bubmuorexa [JOK

! IMOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
KoHnyc: ocHOBaHuE U BEpIINHA,

8 00pa3yroIas ¥ 0Ch; IJIOIIA b bubmmorexa [TOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON OBEPXHOCTU
Yceu€HHbIN KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIZI/ISI u (I;OKzBaI: bubmorexa [OK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o006paxeHne KoHyca Ha
mrockoctu. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (IMTIOCKOCTHIO, bubmmoreka [JOK
rapajuiebHON OCHOBAaHHUIO, U https://m.edsoo.ru/Obdelbed
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILUHY)

1 KomOunanus ten BparieHus u bu6muoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMUCAHHBIN

12 oxo1o cepsl; chepa, BOUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [TousTue 06 06BEMe. OCHOBHEIE bubmuorexa [JOK
CBOIicTBa 0OBEMOB T https://m.edsoo.ru/26a03fb7

N bubnuorexa [JOK
14 OOBEM LILTHApa, KoMy Ca https://m.edsoo.ru/5513d87b
15 O0BEM mrapa 1 mIomaasb chepsl bubmorexa [IOK

https://m.edsoo.ru/d189bde2
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[TogoGHBIE TENa B TPOCTPAHCTBE.
CoOTHOIICHUST MEKIY TUTOIIAISIMA

bubmuorexa [JOK

16
MOBEPXHOCTEH, 00BbEMaMHU https://m.edsoo.ru/810cfleb
MOOOOHBIX TE
KonrtponsHas pabora o rTemam
17 "Tena Bpamenus" n "OO0beMBI bubnnorexa LIOK
" patit https://m.edsoo.ru/4a33a8ab
Tel
13 Bekrop Ha I10CKOCTH U B bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 Ci10keHHUEe U BBIYUTAHUE BEKTOPOB bubmmorexa TIOK
P https://m.edsoo0.ru/23{4f089
20 YMHOKEHHE BEKTOpa Ha YHUCIIO bubnnorexa LIOK
p https://m.edsoo.ru/dee379¢b
PasnosxeHne BekTopa 1o TpéM
21 HEKOMILIaHAPHBIM BEKTOpaM bubnnorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuito nmapamnenenumnena
Pemenne 3ama4, cBI3aHHBIX C
22 OpUMEHEHHEM IIPaBUI AEHUCTBUH C bubmmorexa TIOK
p p A https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METO
23 I Hp EIICHUU FCOMef NYECKUX bubmmorexa LIOK
pap p https://m.edsoo.ru/d3alfe30
3a71a4
IIpssMmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
P poctp bubnunoreka [JOK
24 Koopaunatsl BekTopa.

[Ipocreiimue 3a1a4u B
KOOpPJIMHATaX

https://m.edsoo.ru/48db7058
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Yron Mexay BEKTOpaMH.

25 CxansipHO€ NMPOU3BEICHUE bubmorexa [TOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Boluncnenue yrioB Mexy bubmuoreka [IOK
HIPSMBIMU U IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BeKTOpbl 1 KOOPAUHATHI B Bubnmorexa LHOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U

78 CcHUCTeMaTH3alys 3HaHU. but6mmoreka [{JOK
OcHoBHBIE (UTYpBI, (HAKTHI, https://m.edsoo.ru/1780basd
TEOpEMBI Kypca IUIAaHUMETPUU
[ToBTOpenme, 0600IIEHNE U

29 CHUCTeMaTH3als 3HaHH. but6mmoreka [IOK
OcHoBHBIE (UTYPHI, PaKTHI, https://m.edsoo.ru/078cd 184
TEOpEeMBbI Kypca IIIaHUMETPUU
[ToBTOpenue, 0600IIEHUE U

30 CHUCTEeMaTH3aIlus 3HaHUH. 3a1a9n bubnmoreka [JOK
[UIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHmE, 006001mEHNE U

31 cHUCTeMaTH3allvs 3HaHWK. 3a/1aun bubmuorexa [JOK
IJTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 06001meHNE U

1 CHUCTeMaTH3aIlvs 3HaHHH. bubnuorexa [JOK

OcHoBHbI€ GUTYpHI, GaKTHI,
TEOpPEMBI Kypca CTepeOMETPHUH

https://m.edsoo.ru/74b2ad91
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33

HtoroBast KOHTpoNbHAs paboTa

but6mmoreka [IJOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpeHmE, 0000IICHNE U
cUCTEeMaTH3aIHs 3HAHUH

bubnuoreka [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoOBepPSIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yjabTarta
7 ['eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUYKA, MPsIMas, INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CICACTBHUS U3 HUX TMPU PEIICHUHN
' r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATHUAMM: MMAPATUICIBHOCTh M TEPIEHIUKYISIPHOCTD
‘ MPSAMBIX U IJIOCKOCTEMN
74 KnaccudunupoBaTe B3aMHOE PACIIOIOKEHHUE MPSMBIX U IUIOCKOCTEN B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJl, TpaHU ABYTPAaHHOTO yTJa,
7.5 pebpo IBYrpaHHOTO yrIJia, JIMHEHHBIA Yrod JBYTPAaHHOTO YT,
rpajycHas Mepa JByTpaHHOIo yria
OnepupoBaTh MOHATUSMU: MHOTOT'PAHHUK, BBIMYKJIBII U HEBBITYKJIIbIHA
7.6 MHOT'OTPaHHUK, AJIEMEHTBI MHOT'OTpaHHUKA, MPABUIIbHBII
MHOTOTpaHHUK
77 Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMHIa, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapasiesenune, Ky0)
KnaccudumupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS  JUIS
. Kinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOTPAHHUKH, TMPAMbIE M HAKIOHHBIE MPHU3MBI,
napajuieJIeTuIeIb)
79 OnepupoBarh  MOHATUSIMHU: CeKyllas  IUIOCKOCTb,  CEUEHHUE
' MHOTOTPaHHUKOB
710 OOBACHATP TNPUHIUNBI [OCTPOCHHUS] CEUEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3YA MCTO CJICIOB




7.11

CrpouTh cedyeHHsI MHOIOTPAHHHUKOB METOJOM CJE/OB, BBIMOJIHSTH
(BBIHOCHBIE) IUIOCKME YEepPTEXKU M3 PHUCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buja cBepxy, cOOKy, CHU3Y

7.12

Pemrats 3aa41 Ha HaXO0XJICHHUC T’COMCTPHUYCCKUX BCIIMYNH 110 06pa3uaM
WK aJilropuTMamM, IpUMCHAA U3BCCTHBIC aHAJIUTHYCCKHUC MCTOIbI IIpU
pe€licHMK CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3aJa4 Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOUKAMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MCKAY CKPCIIMBAIOIIMUMHUCS MTPAMBIMHA

7.13

Pemrats 3aa4U1 Ha HaXO0XJICHUC '’COMCTPHUYCCKUX BCIIMYNH 10 06pa3uaM
W aJiroputMam, NpUuMCEHAA U3BCCTHBIC aHAJIUTHYCCKHUC MCTOIbI IIpU
pelIiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKIAY CKPCIIUBAIOMIMMMUCA IIPAMBIMHA, MCXKIOY HpHMOﬁ " IIJIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

7.14

Bbruucnare 00BbEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mWpaMuaa) ¢ OpuUMeHeHHeM  (GopMyl,  BBIYHCIATH
COOTHOILIECHHS MY TUIOIIASIMH IOBEPXHOCTEH, 00BEMaMuU MOT00HBIX

MHOTI'OIr'paHHUKOB

7.15

OnepupoBaTh NOHATUSMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMCTPUHU, HEHTP, OChb U IIJIIOCKOCTb CUMMCTPHUU (I)I/Il"prI

7.16

W3BnekaTb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh MH(OPMAIMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPeACTaBICHHYIO Ha

yepTekax U pUCYHKax

7.17

HpI/IMeHHTB TCOMCTPUUCCKUC (baKTBI JJIA PCHICHHA CTCPCOMECTPHUUCCKUX
3aaa4, MpearoJaratomux HECKOJIbKO HIaroB pCuICHUsA, €CJIU YCJIOBHA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsTh TpOCTEHllIne NPOrpaMMHBIE CPEACTBA M 3IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBbl MPU PEIICHHH CTEPEOMETPUUECKUX

3a1a4

7.19

[TpuBoUTH IpUMEPHI MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, paCllO3HABATh MNPOABJIICHHUC 3aKOHOB I'COMCTPUU B HCKYCCTBC

7.20

[IpuMeHsATh TOJY4YEHHbIE 3HAHMA Ha TNPAKTUKE: aHAIU3UPOBATH
peaJibHble CUTYallUd M MPUMEHSTh W3Y4YEHHbIE IMOHSATHUS B IpoLecce
MIOUCKA pelIeHUs] MaTeMaTHYecKH CQOPMYIMPOBAHHOU MPOOIEMBI,
MOJIETTMPOBATh PEAJIbHBIE CUTYAIMH Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHHUEM I'COMCTPUICCKUX MOHATHN U




TeopeM, armapara anreOpbl, pemarb TPaKTHIECKUE 3a/1auH, CBsI3aHHbBIC

C HAXOXKACHHUEM I'COMCTPUICCKUX BCIIMUUH

11 KJIACC
Kona .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl cpeiHero o01ero od0pa3oBanus
pe3yJbTarta
6 I'eomerpus
OmnepupoBatb HOHATHAMMU: LWINHAPUYECcKast IIOBEPXHOCTb,
6.1 oOpa3zyomue HUIMHAPUYECKOW MMOBEPXHOCTH, LMIUHAP, KOHUYECKast
. MOBEPXHOCTh, OOpa3ylolIe KOHUYECKOH TIOBEPXHOCTH, KOHYC,
ceprueckas MOBEpPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPALLICHHS
6.4 KnaccuduiupoBaTs B3aMMHOE pacoyiokeHue cepbl U INIOCKOCTH
OnepupoBaTh NOHATUSIMM: LIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CJI0, IIAPOBOM CEKTOP
6.6 Bbuncnare 00bEMBI M IUIOLIAAM TOBEPXHOCTEH Ten BpalleHHs,
' re€OMETPUUECKUX TEJl C IPUMEHEHHEM (POPMYIT
OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OINMCaHHbIN OKoO cdepbl, chepa, BIUCaHHAsT B MHOIOI'PAaHHHUK WIN
TEJIO BpallleHUs
63 BbIUNCHATE COOTHOLICHHUS MEXAY IUJIOMIAAIMH TOBEPXHOCTEH U
’ 00BEMaMU ITOTOOHBIX TET
6.9 N306paxaTh n3yyaemble QUIypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKME YEPTEXHM M3 PHCYHKOB HPOCTBIX
6.10 00BEMHBIX (QUTYp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMs TeJ
BpALICHUs
W3BnekaTh, MHTEPNPETUPOBATh U NMPeoOpPa30BbIBaTh MH(OPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (HUTypax, MPEACTABICHHYIO Ha

yepTrexax U pUcyHKax




6.12

[IpumensTs reoMerpuueckue GakThl JUIsl pEIICHUS] CTEPEOMETPHUUECKHUX
3a/1a4, MPEAINOIaraloluX HECKOJIBKO IIaroB PELICHHs, €CIIH yCIIOBUS

NPUMCHCHUSA 3a/IaHbI B SIBHOU (bopMe

6.13

OHepI/IpOBaTB MOHATHUEM: BEKTOP B IPOCTPAHCTBC

6.14

BrInonHATE AEHCTBUS CHOXKECHUS BCKTOPOB, BbIYMTAHUSA BCKTOPOB U
YMHOXCHUSA BCKTOpPAa Ha YHUCIIO, 06’BHCHHTB, KaKMMH CBOMCTBAMU OHH

o0JIazaroT

6.15

[IpumeHsTH paBUIIO Napasuieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YroJd MEXIy BEKTOpaMH, CKaJIpHOE MPOU3BEJICHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoautb CyYMMY BCKTOPOB U IPOU3BCACHUEC BCKTOPA HA YUCJIO, YT'OJ
MCXKIY BEKTOpaMH, CKaJIAAPHOC IMPOM3BCIACHUEC, paCKIaJAblBaTb BCKTOP

110 IBYM HEKOJUJIMHCAPHBIM BCKTOpaM

6.18

BaI[aBaTB IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOf/'I CUCTCME KOOpAHAT

6.19

Pemate mpocreiimne TeOMETpUYECKHE 3aJadyd Ha NPUMEHEHUE

BCKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemrate 3aJa4u Ha AJ0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIICHUN M
HaXO0XXIACHUC T'COMCTPUICCKUX BCIIMYUH 10 06pa3uaM HJIN AJITOpUTMaMm,
IIPpUMCHIA HU3BCCTHBIC MCTOBI npu peICHUN CTaHAApTHBIX

MaTeMaTUYCCKUX 3aJJa4

6.21

[IpumeHsTh mpocTeliiue MporpaMMHBIE CpEICTBA U AJIEKTPOHHO-
KOMMYHHKAITMOHHBIE CHUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKUX

3aaa4

6.22

[IpuBOAMTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, PACIIO3HABATH NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh 1OJIydEHHBIE 3HAHMS Ha [PAKTUKE: aHAIU3UPOBATh
peanbHBIE CUTyallUd U IPHUMEHATh U3YyYEHHBIE IOHATHS B IIpOLECCe
MOMCKA PEUIEHUs] MaTeMaTU4eCKH CQOpPMYJIUPOBAHHON MpOOIEMBI,
MOJEJIMPOBATh PEAJIbHBIC CUTYALIMH HA S3bIKE TCOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHMEM I€OMETPUUYECKUX MOHATHI U
TEopeM, anmnapaTa aareOpsl, pelarb NpaKTHYECKUE 3a/1a4H, CBA3aHHbIE

C HAXOXKACHUEM I'€OMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

7.1

OCHOBHBIE MOHSITHS CTCPCOMETPUHU. Tqua, npsAMasd, IJIO0CKOCTb, IMPOCTPAHCTBO.
IlonsTue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUUN CTCPCOMCTPHUHU: AKCHOMBI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnonoxeHue TpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECS,
NapajuleJIbHbIE M CKpeluBamomuecs ImpsMble. [lapamienbHOCTE NOPSIMBIX U
IUDIOCKOCTE B INPOCTPAHCTBE: IMAapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX IPSIMBIX, NApPAJLIEIbHOCTh NMPSAMONU U IUIOCKOCTH. YTIUIBI C
COHAIIPaBJIICHHBIMU CTOPOHAMH, YIOJI MEXIy MpsMBIMA B IPOCTPAHCTBE.
[TapamiensHOCTD IIJIOCKOCTEM: rapajiebHbIe IJIOCKOCTH, CBOMCTBA
napajuiebHbIX TIocKocTei. [IpocTeitimme mnpocTpaHcTBeHHBIE (UTYpHl Ha

TJIOCKOCTH: TETPpadip, KyO, mapaiesenurie]], IOCTPOCHUE CeUCHHIA

7.3

[IeprieHAUKYIAPHOCTh MPSAMOM M IIOCKOCTH: IEPIEHIUKYJISIPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MPsSMbIE MAPAJUICIbHBIE W TEPIEHINKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IIPsIMOM
MEPIEHIUKYISIPHON IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: yTOJ MEXAY HPSIMOM U
IJIOCKOCTBIO,  IBYIPAHHBIA  YIOJI, JIMHEWHBIA Yrojl JBYIPAaHHOIO  yrija.
[IeprieHaAUKYISp ¥ HAKJIIOHHBIE: PACCTOSIHAE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 IIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IMIIOCKOCTh. [leprnenauKyIsipHOCTh
IUIOCKOCTEH: NMPU3HAK IEPIEHIUKYJSIPHOCTH JBYX IUIOCKOCTeW. Teopema o Tpéx

NEpHUCHAUKYJIAAPpAX

7.4

[IoHsATHE MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOIPAHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHHUKH, Pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHMS MPU3MBI, NpsMas U HAKJIOHHAS MPU3MBbl, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes U ero cBoicrsa. [Iupamupa: n-yronpHas nupamuza, TPaHd U
OCHOBaHHUE NMUpaMuU/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUJIbl, IPABUIIbHAS U

yceqéHHaﬂ InmupamMuja. OneMeHTEI INpu3Mbl W  IIHPaMHUBI. HpaBI/IHBHHe




MHOTOTPaHHHUKU: MOHSATUE NMPABUIBHOIO MHOIOTPAHHUKA, MpaBUJIbHAS MpPU3Ma U
NpaBUIbHAS NHpaMHIA, NpPaBUJIbHAS TPEYrojbHas NHpaMHIAa U TNPaBUIbHBINA
TeTpasap, KyO. IlpencraBieHne o mpaBUWIIBHBIX MHOTOTPaHHUKAX: OKTa’ap,

A0ACKa’Ap U UKOCAdAPYyrue CeueHns MMPU3MBbI U TUPAMUBI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CHMMCETPHUA OTHOCHUTCIbHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. DIEeMEHTEI CUMMCTPUU B nmupamMuaax, napajjiciacnuicaax,

IIpaBUJIbHBIX MHOT'OI'PaHHHUKAaX

7.6

Boruncnienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHaiu, yribl. [lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIOMIAIh
OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM mpu3Mbl. [Lnommaas 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHON MNUPAMMJIbI, TEOPEMA O IUIOIIAIU

yceuénnoit nupamuasl. [lonstiue 06 06bpéme. O6bEM MUPAMUIBL, TPUIMBI

7.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOIIAISIMHU

MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TET

11 KUIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

6

I'eomeTpus

6.1

[Hunuuapudeckas MOBEPXHOCTb, 0Opasyrollue LWIMHAPUYECKOH IOBEPXHOCTH,
OCh IIWIMHAPUYECKOW moBepXHOCTH. LlumuHnap: ocHoBaHust u  OOKOBas

ITOBCPXHOCTD, 06pa3yfoma;1 H OChb, IJIOIadb OOKOBOI1 M IMOJIHOM ITOBCPXHOCTHU

6.2

Konnueckass MoBEpXHOCTh, 00pa3yrollue KOHHMYECKOM IOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON oBepxHOocTH. KOoHyC: OcHOBaHME U BeplliMHA, 00pa3yrouas
U OChb, IUIOmAJb OOKOBOH W TMOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:

o6pa3y}oume K BbBICOTA, OCHOBAHUA U OoKoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uamMmeTp, IIOMaab HOBEpXHOCTH chepbl. Bzanmuoe

PACIIOIOKCHHUC C(bepBI N IINIOCKOCTH, KaCaTClJIbHasA IINIOCKOCTh K C(bepe, IJ1omaab

cdepbl

6.4

N3o0pakenue Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka nMiMHIpa 1 KOHyca

6.5

KoMOuHanmu Tten BpalieHuss U MHOTOTPaHHUKOB. MHOTOrpaHHHMK, ONMUCAHHBIN

okoJio chepsl, chepa, BiucaHHasi B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitue 060 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienienuneaa u ciueactsuss u3 He€. OO0bEM HuIMHApA,

KoHyca. O0bEM 11apa u miIomaab chepsl




[TonoOubie Tema B mpoctpancTBe. COOTHOIICHUS MEXKIY  IUIOMIAASMU

67 MOBEPXHOCTEH, 00BEMAMHU MOTOOHBIX TET
6.8 Ceuenust nuinuHApa (MapauieIbHO W MEPHEHAUKYISIPHO OCH), CEUYEHHsS KOHyca
. (mapasnenbHOe OCHOBAHUIO U MPOXOSAIIEe Yepe3 BEPIINHY ), CEUEHUs L1apa
Bekrop Ha miockoctd U B mpocTpaHcTBe. CIIOkKEHUWE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXeHUEe BEKTOpa Ha yucio. Pa3nokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHNEM NIPABUJI ACHCTBUI C BEKTOpaMU
[IpssMmoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BEKTOpA.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaxX. YTojl MexAy Bekropamu. CkansipHOe

MMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJI0B MCXKAY NPAMBIMU U IIJIOCKOCTSMHU.

KOOp,I[I/IHaTHO—BeKTOpHHﬁ METO/ IIpHU PCIICHHUU I'COMCTPHUICCKUX 3a1a1




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsieMoro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPAMMBbI CPeIHEro
o01ero oo0pazoBaHus

Bnanenue meromaMu 0Ka3aTeNIbCTB, aJrOPUTMAMU PEIICHUS 3ajad;
yMeHue (GOpMyJIMpOBaTh U ONEPHUPOBATH MOHITHAMU: OIpPEICIICHHE,
aKCMOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MPHU3HAK, JI0OKA3aTEIbCTBO,
paBHOCWIBHBIE  (OPMYITHPOBKH; OPUMEHSTh WX,  YMCHHE
dbopMmynupoBath 00paTHOE U TPOTHBOIIOJIOXKHOE YTBEpIKICHUE,
MPHUBOANUTh TPHUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METO.
MaTeMaTH4eCKON MHIYKIIMU; IPOBOJIUTH JI0Ka3aTeNbHbIE PACCYKIACHUS
NpH  pEIIeHWH 3a/1a4, OIEHWBATh JIOTHYECKYH) TPaBUIBHOCTD
paccyXIeHHi; yMEHHE OIepHpOBaTh TMOHATHSAMH: MHOXECTBO,
MOJIMHOXECTBO, OTEPaIlliy HaJl MHOKECTBAMH; YMEHHE HCIOJIh30BATh
TEOPETUKO-MHOKECTBEHHBIM  ammapaT Jjsl ONHCAHUS  pPealbHbIX
MIPOIIECCOB U SIBJICHUI W MPH PEUICHUH 33/1a4, B TOM YHCIIE U3 APYTHX
y4eOHBIX ITPEIMETOB; YMEHUE OTIEPHPOBATH MOHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, NHMKJI, Trpad HaA IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIUCBIBATH TPadbl pa3IMUYHBIMU CIIOCOOAMM; UCIIOIB30BATh Ipadbl IpU

pelICHNH 3a1a4

VYMmenune ONCprpOBaTh MOHATHAMU: HATYPaJIbHOC YHUCJIO, OCJI0C€ YHCJIO,
CTCIICHB C ICJIBIM ITOKA3aTCIIEM, KOPCHDb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C paldOHAJIBHBIM  IIOKa3aT€JICM, CTCIICHb C JIEHCTBUTEIIEHEIM
IIOKa3aTcjieM, JIOFapI/I(I)M qucia, CHHYC, KOCHMHYC H TaHI'CHC
IIPOU3BOJIBHOI'0 4HCJIa, OCTATOK II0 MOAYJIIO, pallMOHAJIBHOC YHCIIO,
HppalOHAJILHOC qucio, MHO>KECTBaA HAaTypaJIbHbIX, OCIabIX,
paluOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HCIIOJb30BATH
NpU3HAKHU JCIIUMOCTH, HAaUMEHBILINH 06HIPII>’I JACIINTECIIb U HAMMCHBIIICC
06[1166 KpaTHOEC, aJIrTOPpUTM EBknuma Ipu pCUHICHUH 3aaa4; 3HAKOMCTBO
C pa3jindHbIMU TO3MIHUOHHBIMU CHUCTCMAMHU CYHHCJIICHUSA, YMCHHUC
BBITIOJIHATH BBIYMCIICHHE 3HAYCHHN KU npeo6pa3OBaH1/1;1 BI)Ipa)KeHI/H\/II Cco

CTENEHsAMH U Jorapudmamu, npeodpazoBaHus APOOHO-PALMOHATBHBIX




BBIPQKCHUH; YMEHHUE ONEPUPOBATh MOHATHAMU: MOCIIEIOBATEIHHOCTD,
apupmeTHyeckass ~ Oporpeccusi,  IeOMeTpHuYecKass  Iporpeccus,
OecKOHEYHO yObIBalollasi TIeOMEeTpUYecKas MpOrpeccus; yMEHHe
3aJaBaTh  IIOCJIEAOBAaTENbHOCTH, B TOM YHCJIE€ C  IOMOILBIO
PEKyppeHTHBIX  (OpMyJN;  YMEHHE  OIEPHpPOBATH  IOHSATHIMH:
KOMIUIEKCHOE YMCJIO, CONMPSKEHHBIE KOMIUIEKCHBIE YHUCIa, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hciia, opMa 3alMiCH KOMITICKCHBIX YHCEell
(reomeTpuyeckas, TpPUTOHOMETpUYecKas W aureOpandeckas); yMeThb
MIPOU3BOJIUTH ApPUPMETUIECKHE ACHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
NPUBOAUTH  TNPUMEPHl  MCIOJIB30BAaHMA  KOMIUJIEKCHBIX  YHCEIl;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpuIlbl, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh NOHATHUAMHU: palMOHAIbHBIC, UPPALIMOHAJIbHBIE,
MoKa3aTeJbHbIE, CTENICHHBIE, JIOTapH(PMUYECKHIE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIIEPUPOBATh
MOHATHUSIMU: TOXKIECTBO, TOXK/IECTBEHHOE NTPeoOpa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CUCTEMA YpPaBHEHHH W HEPABEHCTB, PABHOCUIIBHOCTH
YPABHEHUM, HEPABEHCTB W CHUCTEM; YMEHHUE pellaTbh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX NMPUEMOB; PEIIATh
YPAaBHEHUsS, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM; INPHUMEHSITh
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS] MaTEMaTHUYECKUX

3a/1a4 U 3aJ1a4 U3 pazIu4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIMS, YETHOCTh (DYHKIUH,
NEPUOJUYHOCTh (DYHKIMH, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(byHKIMHU, SKCTpeMyM (QYHKIIMH, HanOOJIbIIIee U HAUMEHbIIIee 3HAYCHUS
(GYHKIMM Ha NPOMEXKYTKE, HENpepblBHAas (QYHKLIUSA, ACUMITOTHI
rpadpuka (yHKIOMM, TepBas M BTOpas MPOU3BOAHAS (DYHKIHH,
TEOMETPUUYECKHUIN M (PU3HUECKUI CMBICI POU3BOIHOM, IIEpBOOOpa3Has,
OIpeNIeNEHHBIA HMHTErpajl; yMEHUE HAXOAWUTh ACHUMITOTHI Tpaduka
(GYHKIMW; YMEHUE BBIYHCISATH MPOU3BOIHBIC CYMMBI, MTPOU3BEACHNS,
YaCTHOTO U KOMITO3UIIUHM (PYHKLMI, HAXOAUTh ypaBHEHHE KacaTelbHON
K TpaduKy (QYHKIHH; YMEHHE HaXOIUTh MPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKIMHA; YMEHHME HCIOJb30BaTh MPOU3BOAHYIO JUIS HMCCIEIOBAHUS
(GbyHKIUH, HAXOAUTh HAMOOJIBIIINE U HAUMEHBIIINE 3HAaYeHUs QYHKIUI;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTEMaTHYCCKOTO aHaIn3a, MPUMCHATH IIPOU3BOJHYTO JJIA HAXOXKIACHUSA




HaWjIy4dlllero pPEIIeHHUs B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHMUECKUX U (PU3NYECKHX 3a]1a4ax; HaXOAUTh IUIOMIAIN U 00BEMBI
¢ury c momMoubl0 UHTErpasa; NPUBOJAUTh MPUMEPbl MATEMATUYECKOTO

MOJICIMPOBAHUS ¢ MOMOILBIO AU (epeHnanbHbIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATHAMM: Tpapuk (yHKIMH, oOpaTHas
GbyHKIMA, KOMIO3uIus QYyHKIWHA, THHEHHas (YHKINS, KBaIpaTUIHAS
GyHKIMS, — panuoHanmbHas — (QYHKUUS,  CTENEHHas  (YHKIHS,
TpUrOHOMETpHUYeckre (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMM, TMOKa3aTesNbHass M Jorapupmudeckas (QyHKIHUH; yMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (PYHKIM, BBIIOIHATH MPEeoOpa3oBaHuUs
rpaduKoB (QYHKIHI, UCTIONB30BaTh Tpa(UKN 111 U3YYESHUS TPOLIECCOB
Y 3aBHCHUMOCTEH, TIPY PEIIeHUH 33/1a4 U3 JIPYTHX yU4eOHBIX NMPEIMETOB
W 3aJad W3 pealbHOW >KWU3HU, BHIpaKaTh (OpPMyJaMH 3aBUCHMOCTH
MEX]ly BETMUYMHAMU; UCTIOIb30BaTh CBOMCTBA U rpadpuku QyHKIHHA 1151
pelIeHns ypaBHEHH, HEPAaBEHCTB U 3a]a4 ¢ MapaMeTpaMu; H300paxkaTh
Ha KOOPAWHATHOM INIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladll Pa3HbIX THUIOB (B TOM 4YHCIIe Ha
MIPOIIEHTHI, JOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aJa4 U3 00JIaCTH yIPaBIE€HUS TUUHBIMHU U CEMEIHBIMU
(uHaHCAMU); COCTABIATh BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA M MX
CHUCTEMBI 0 YCIIOBUIO 33Ja4M, UCCIEN0BATH MOJIYYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBATH
peanbHble CUTyalluu Ha S3bIKE MATEMAaTHUKH; COCTABJIATh BBIPAXKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
WCCIEA0BaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM alapara

asreOpbl, UHTEPIPETUPOBATH MOTYyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMHU: cpelHee apudmMeTHueckoe,
MeraHa, HauOoJblllee U HaMEHbIlee 3HAaYeHUsI, pa3Max, JUcrepcus,
CTaHJApTHOE OTKJIOHEHHE YHMCIOBOro HaOopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh MH(OPMALINIO, NPEICTABICHHYIO B Ta0iMLax, Ha
nuarpaMmmax, rpadukax, OTpakarolyto CBOMCTBA peabHbIX MPOLIECCOB
U SBJIEHUH; NPEICTaBIATh HHPOPMALMIO C MOMOUIbIO TabIull U
JuarpamM; MCCI€A0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM YHUCIE C

MPUMEHEHUEM TIpadUUYecKuX METOJOB M 3JIEKTPOHHBIX CPEICTB;




rpa(bnqec:KH nucciaeaoBatb COBMECTHBIC Ha6J'IIOJICHI/I$[ C IIOMOUIIBIO

AuarpaMm pacCCruBaHusd U JIMHEMHOMN perpeccnu

YMeHHe OmnepupoBaTh MOHATUAMU: CIIyYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTH CIIy4allHOTO COOBITHS; yMEHHUE BBIUUCIIATH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TIpaUYecKHX METOOB; NMPUMEHSATh
(GOpMyIIBI CTIOKEHHUS M YMHOKEHHSI BEPOSTHOCTEH, (GOpPMYITy MOITHON
BEpOSTHOCTH, (opmyny bepHymiu, KomMOuMHATOpHble (akThl U
(GopMyJIBI; OICHWBATH BEPOSTHOCTH pEATBHBIX COOBITHH; yMEHHE
OIEpUpPOBATh MOHATUAMM: CllydyallHas BEJIMYMHA, PACIPEACICHUE
BEPOSITHOCTEH, MATEMATUYECKOE OXKUIAHUE, TUCIIEPCHS U CTAHIAPTHOE
OTKJIOHEHHE CIIy4yallHOH BeIMYMHBI, (YHKLUHUU paclpeleseHus |
IJIOTHOCTH ~ PaBHOMEPHOIO,  II0OKA3aTEIbHOTO U HOPMAJIbHOTO
pacnpeneNeHnii; yMEHHE HCIOJIb30BaTh  CBOWMCTBA  M3YYEHHBIX
pacrpeneseHui I peleHus 3a1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OONBIIMX YHCEN, METOJbl BbIOOPOUYHBIX HCCIIEAOBAaHUI; yMeHHe
NPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOHA OONBIIMX YHCEN B
IPUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHHE OIEpHUpOBATh
NOHATUSAMM: COYETAHME, IIEPECTAHOBKA, YUCIO COYETAHMM, 4YHCIIO
nepecTaHoBoK; 6MHOM HbroTOHA; yMeHne NpUMEHATh KOMOMHATOPHBIE
(bakThl U pacCcyXKIeHHS U PEIIeHUs 3a7ay; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT

YMeHue onepupoBarbh IOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKHH Yrol,
JIBYI'PAHHBI Yroj, TPEXTPAHHBIA YIOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJUIeIbHOCTh U NEPIEHIUKYISIPHOCTD IPAMBIX U IIIOCKOCTEH, YToJl
MEXKIYy INPSMBIMU, YTOJI MEXKIY NPSMON U INUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMM; YMEHHUE HCIIOJb30BaTh
IpU pEelIeHUH 3a/lady H3yueHHble (PAKThl U TEOpPEMbl IIAHUMETPUH;
YMEHHUE OLEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA; CTPOUTH
MaTeMAaTHYECKUE MOJENIH C MOMOULIBI0 TN€OMETPUYECKUX MOHATHU M

BCJIMYHNH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUC 3aa9UN

10

YMeHue onepupoBaTh NOHATHAMMU: IUIOLAAb GUIYpsl, 00BEM GUTYpPHI,
MHOT'OTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYEHUE MHOTOIPaHHUKA,

Ky0, mapajienenunesn, npusMa, nupamuja, Gurypa U MmoBEpXHOCTb




BpalleHus1, NWINHIP, KOHYC, map, chepa, miomans chepsl, iomaas
MOBEPXHOCTU MHUPAMUBI, MPU3MBI, KOHyCa, IIWIUHIpPA, 00bEM KyOa,
MIpAMOYT'OJIBHOTO IHapaJuICICIIUIICaa, MUpaMUAbl, IIPU3MbI, HUJIWMHIPA,
KOHYyca, Iapa, pa3BEpPTKa MOBEPXHOCTH, CEUECHUSI KOHYCA U MUIUHAPA,
napajuielbHbIe OCH WJIM OCHOBAaHHWIO, CEYCHHE MIapa, IUIOCKOCTh,
Kacamomascs cdepsl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUeHHUE
MHOTOTpaHHUKA, 1300pakaTh MHOTOTPAHHUKH, (DUTYPHI K TOBEPXHOCTH
BpallleHUsl, UX CEUYEHHUS, B TOM YHUCIIE C MOMOIIBI0 JJIEKTPOHHBIX
CPEICTB; yMEHHE IPHUMEHATh CBOWCTBA TI'E€OMETPUYECKHX (uryp,
CaMOCTOSITENIbHO (pOPMYIUPOBATH OMpEeNieHUsT U3y4aeMbIX (uryp,
BbIIBHUT'aTh TUIIOTC3BI O CBOMCTBax H IMpuU3HaKax TICOMCTPHYCCKUX
¢uryp, 0OOCHOBBIBATh HWJIM OIPOBEPraTh HX; YMEHHUE IPOBOJUTH
KiIaccupukanuio (QUTYp MO Pa3THYHBIM TPHU3HAKAM, BBITIONHATH

H606XOI[I/IMBIG JOITIOJIHUTCIIbHBIC ITIOCTPOCHUA
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YMeHHne onepupoBaTh IMOHATHUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIebHBIA TIePEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOM00MS, TMOJOO0HBIE (GUTYPBI; yMEHHUE
pacrmo3HaBaTh paBHbIC U MOIOOHBIE (PUTYPHI, B TOM YUCIIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BATh '€OMETPUICCKHE OTHOIICHUS
MpU PEUICHUH 3aJ1a4; HAXOJIUTh F€OMETPHUYECKHE BEIWYUHBI (IJIMHA,
yroj, IUIOM@AAb, 00BEM) MpH pEIICHHH 3a1a4y W3 JAPYTHX yYeOHBIX
MPEIMETOB U U3 PEATbHOM KU3HU; YMEHHUE BBIYUCIIATH TEOMETPUIECKUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOIIAAb, 00BEM, TUIOIMIAbL TOBEPXHOCTH),
WCTIOJNIB3Ysl M3Y4YeHHBIE (DOPMYIBI U METOABI, B TOM YHCJE: IUIONIA/lb
TIOBEPXHOCTH TTUPAMUIBI, TIPU3MBbI, KOHYCa, IIIHHAPA, TUIONIA/h CHEPHI;
00bEM Ky0a, IPSIMOYTOIBHOTO MapaUIeTeHuIea, TUPAMUJIbI, TPU3MBI,
MWIMHIPA, KOHyca, IIapa; yMEHHE HaXOMUTh OTHOIICHHE OOBEMOB

NOJOOHBIX GuUryp
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YMeHue OIICPpHUPOBATH IIOHATUAMMU: IpsAMOYTroJibHasd CucreMma
KOOpAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATBI BEKTOpAa, CyMMa
BEKTOPOB, IMPOU3BE/ICHHE BEKTOPa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa I10
0asucy, CKaIsIpHOE IIPOM3BEICHUE, BEKTOPHOE IMPOHM3BEACHHE, YIOI
MEXKAYy  BEKTOpaMH; YMEHHE  HCIOJb30BaThb  BEKTOPHBIA |
KOOpI[I/IHaTHBII\/'I METOA AJId PCHICHUA TCOMETPUUCCKHX 3aJad W 3aaaqd

JpYTuX y4eOHbIX MPeAMETOB
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YMeHue BbIOMpaTh NOAXOISAIIMA METOJ JJs peUleHHs 3a/ayi;
[IOHUMAaHHUE 3HAYMMOCTH MATEMaTUKU B HM3Y4YCHUH IPUPOAHBIX U
OOLIECTBEHHBIX IPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHHUE IPUBOIUTH
MIpUMEpPbl MaTEMATHYECKUX OTKPBITHM POCCUMCKOM UM MHPOBOM

MaTeMaTU4YeCKOn HAaYyKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon
1 Yucna v BIYKCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIBbIX YUCET
> Pammonanbupie  uyucia. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OeCcKOHEYHbIE IEPUOANUECKHE POOH
13 Apudmerndeckuii KopeHb HaTypajabHOU creneHu. [leiicTBus ¢ apudMeTnaeckumMu
' KOPHSIMM HaTypaJbHON CTETIEHH
L4 Crenenp ¢ nenelM mnokaszateneM. CTENEeHb C pPalMOHAIBHBIM IIOKA3aTEJIEM.
' CBolicTBa CTENEHH
Ls CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHbIEC JTOTapU(MBI
JHevictBurenbHble yuciaa. ApudMeTHYecKHe ONepanuu C JIeUCTBUTECIBHBIMU
1.7 yuciaamu. [TpubnnkEHHbIE BHIYUCIICHUS, IPABUIIa OKPYTJICHHS], TPUKHUIKA U OLIEHKa
pe3yapTaTa BEIYMCICHUN
1.8 [Ipeobpa3zoBanue BeIpaKeHUN
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs U HEpABEHCTBA
2.1 Lensle u 1poOHO-pallMOHANIBHBIE YPaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenpHble U JOrapupMUUECKUE YPaBHEHUS
2.5 [{enwpie u 1poOHO-palMOHATIBLHBIC HEPABEHCTBA
2.6 HppanroHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOrapUPMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTemsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULIbl




3 @OyHKIMU U TpaduKu
31 Oynkius, crnocoOs! 3amanus QyHkud. ['paduk ¢yHKkumu. BzanmHO oOparHbIE
' ¢bynkiuu. UérHeie u Heu€THBIE QyHKIMH. [leproanueckue GpyHKIuN
OOnacTp ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymum QyHKuum.
12 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMmbl 1 MUHMMYMBbl (yHKIMHA. HanGomblee M HauMeHbIlee 3HAUYEHUE
(YHKIMY Ha TPOMEKYTKE
13 CrenenHass (yHKUMS C HaTypaJbHBIM M II€JIBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0¥ CTETICHU
34 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINH, UX CBOMCTBA U rpaduku
3.6 Toukm paspeiBa. AcuMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKIHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHM MTOCIIEN0BATENHLHOCTEH
3.8 Apudmerrdeckas 1 TeoMeTpudecKkas nporpeccuu. GopmMysa CI0KHBIX TPOLICHTOB
4 Haygaya maTemaTHueckoro anaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 37€MEHTAPHBIX QYHKIUI
[IpumeHeHne Npou3BOJHON K HCCIENOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxoxienue HanOobIIero 1 HaMMEHBIIEro 3HaYeHUs (PYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoOX€eCTBa U JIOTUKa
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J(narpamMmel Dinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepostHocTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpalllCHUSI




7.5

Koopannats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

MaTtemaTuka: anrebpa un Hayana maTemaTU4eCKoro aHanuaa, reometpus. Anrebpa n Hayana
mMaTemaTtmyeckoro aHanusa. 10-11 knacc. Anumos LWL.A., KonaruHd KO.M., TkadeBa M.B. u gp.
AkumoHepHoe obuecTBo «/3gaTtenbcTBo «llpocBeLeHme»

» MaTtemaTuka: anrebpa 1 Ha4yana matemaTU4ecKkoro aHanmsa, reometpusi. Fleometpus. 10-11
knacc. AtanacsH J1.C., bytysos B.®., Kagomues C.b. n ap. AKunoHepHoe obLLecTBo

«M3partenbcTtBO «[lpocBeweHme»

METOIUYECKHUE MATEPHUAJIBI J1JId YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU

HUHTEPHET
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