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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJIJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUSA (YHKIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPABWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHHUH T'€OMETPHYCCKUX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYCCKON HAyKOH SBJICHUH U TTPOLIECCOB PeabHOTO MUPa, MECTE T€OMETPHH
B CUCTEME HAyK U POJIM MaTeMaTHUYECKOr0 MOJICIUPOBAHUS B HAYYHOM IO3HAHUH H
B IIPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaIUXCs, a
TaK)KE€ Ka4yeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIS aJalTallid B COBPEMCHHOM
0O11IeCTBE.

['eometpust siBisieTcsl OAHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECHeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHIECKUX YTBEPIKICHHM
B XOJI¢ PEIICHHsS TEOMETPUYECKUX 3a/Jad, YMECHHE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JaCTIX NEATENBbHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSCT pa3HbIC BUIBI yUSOHOU U TPYIOBOM NESITEIIHOCTH, SBIISICTCS



OJIHUM M3 MpO(PEeCcCCHOHATBHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHus 'y  OOydYalIIUXCS  MPOCTPAHCTBEHHOTO  MBIIUIEHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, CHeUU(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHEHIHOTO  MPOJOJDKEHHS  00pa3oBaHMsS 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
0oOy4Yarommxcs CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPyAHEHUM
Ha ypOBHE OCHOBHOI'O oOmiero oopazoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKol reoMeTpur U HeoOXOAUMbIE ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3YyUUTh F€OMETPHIO OoJiee IIy0OKo, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleYMBAeTCs pEIIEHUEM
COOTBETCTBYIOIIMX 3anad. [IpMopuTEeTHBIMM 3ajadaMH  OCBOCHMS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (dopMHpOBaHHE TPEJCTABICHUS O TE€OMETPUM KaK 4YacTU MHUPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;

e (opMHpOBaHUE IPEACTABICHUS O MHOTOI'PaHHUKAX U TEJIaX BpaLICHUsI KaK
O BAKHEHWIIMX MATEMAaTHYECKUX MOJEINAX, NO3BOJIIOIIMX ONMCBIBATH H
U3y4aTh pa3HbIC SBJICHUS OKPYIKAIOIIETO MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAENHAX U B
peabHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIEHUS 3a/ad Ha MOCTPOEHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOI'PaHHUKAX U TEJIaX BPALIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
GopMupoBaHHE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
MIPAKTUYECKUM COAECPKAHUEM;

e Pa3BHUTHE MHTEJUIEKTYaJbHbIX U TBOPUYECKUX CITIOCOOHOCTEN 00yUaronuxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENBCKUX YMEHUN, KPUTUUHOCTH
MBIIICHUS;



e (QopmupoBaHUe PYHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHOU Fr€OMETPUHU:
yMEHHUE paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX >KU3HEHHBIX CUTYalUAX U MPHU U3YUYCHHU
IpPYTUX  y4eOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIMPOBATh X Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKAE MOJICNIH, TMPUMEHATh OCBOCHHBIA T€OMETPUUYECKUI
arnmapar TU1sL pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad4,
WHTEPIPETUPOBATH U OLICHUBATH MMOJYYEHHBIE PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEpEOMETPHUM B HaUaJle €ro U3yUCHUs 3a7a4, pelIaeMbIX HA YPOBHE HHTYUTUBHOT'O
MO3HaHMS, U OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JaJbHEUIIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenure oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOJYy OOy4YeHUs, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOECM OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4YalIuXCcs B Kypce CTEPEOMETPHUH MPOBOAUTCS 3a CUET PEIICHUS 3a7a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX O0pa30B W 3ajJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPONM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PAa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOIHOrO COJIEPHKAHUS.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «I'eomeTpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAWHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4YeHUS
Ha YPOBHE CpeIHero o01ero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpeaeia€HHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYILECTBISLIOCH MOCJEIOBATENBHO U MOCTYNATEIBHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yriryosisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

Ha u3yuenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeOMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuieJbHble M CKpellMBaroluecss mnpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMApajulebHblE MpPSIMBIE B  IPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJ MEXAY TNpsSMbIMH B IPOCTPAHCTRBE.
[TapamienbHOCTB MIIOCKOCTEN: TapajuIeNIbHbIE IIIOCKOCTH; CBOMCTBA NAapaslIeNIbHBIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
Ky0, mapasuieNenures]; HIOCTPOCHHE CEUCHHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U TIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPNEHIUKYISIPHON IUIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroj, JIMHEHMHBIM yrojl JBYIPaHHOrO  yrija.
[lepneHUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITUS GUTYPBI HA TUIOCKOCTh. [leprieHIuKyIsspHOCTD
IJIOCKOCTEU: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. Teopema O TpEX
NePHEHIUKYISApax.

MHoOrorpaHHuKu

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIC
Y HEBBIIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; 1 ero cpoucrsa. [lupamupma: N-yroigpHas nupamMuia, rpaHd U
OCHOBaHUE MHUpPaMU/Ibl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yceu€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: TMOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHUKA; NPAaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; MpPaBWIbHAs TPEyroJibHas MNUPaMUA W MPABUIIbHBIN
terparap; KyO. IlpencraBiienrie O NpaBUIbHBIX MHOTOTPAHHHMKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U MUPAMU/IBL.

CuMmMeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUJIAX, TApaJUIeICNUIIEe1aX, TPABUIbHBIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH psiMOi ipu3Mel. [ nomansb
OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJbBI, TEOpeMa o
iomaan yceu€Hnon nupamuibl. [lonsitue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEll.

11 KVIACC

TeJia BpaleHus

Hunuuaapudeckast TTOBEPXHOCT, obOpazyroriue UAJIAHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: oOcHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYyC: OCHOBaHUWE M BepIlInHA, 00pa3yromasi
¥ OCB; IIJIOIIA (b OOKOBOH U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAaHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AMAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue cepsl U MIIOCKOCTH; KacaTtelbHas IIIOCKOCTh K cdepe;
I0A b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
konyca. O0béM mapa u miomasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEJL.

Ceuenus muMHapa (MapaJjieIbHO U MEPIICHANKYIISIPHO OCH), CEYEHHUS KOHYyCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJISIIEE Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MPUMEHEHHEM TMpaBWi JACUCTBUUA ¢ BekTopamu. [IpsamoyrosbHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTaxX. YTojd Mexay Bekropamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPSMBIMU M IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'paxxnanckoe BocnMTanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHICKOro oOIIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIMSAMU U Ha3HAYEHUEM.

ITaTpuoTHyecKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSILIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTE€MaTUKOB U POCCUNCKON MaTEMAaTUYECKOM HIKOJIbI,
K HCIOJb30BAaHUIO ATHX JOCTWKEHHH B JIPYTrUX HayKax, TEXHOJIOTHSX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy XyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00HEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCTPUUMYHUBOCTHIO
K MaTeMaTUYECKHUM acIleKTaM pa3jIuyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHME, COATAaHCUPOBAHHBIM PEXKUM 3aHITUU U
OTJIbIXa, peryJiapHas pu3ndeckass akTUBHOCTH); PU3HIESCKOTO COBEPIIICHCTBOBAHHS,
MPH 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHOMN JESITETBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTH TPYJIOJIOOMS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPODECCHOHANBHON  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €& MNPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oyaymiert mpodeccud W peaaru30BbIBATH COOCTBEHHBIC KHU3HEHHBIC TIUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO H



CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU; TOTOBHOCTBHIO K aKTHUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUE€CKOW HapaBIEHHOCTH.

IK0J0THYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSIHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLUATIbHON
Cpelbl, OCO3HAHMEM TJO0AJIBHOIO XapakKTepa HSKOJOTMYECKUX  MpoOJieM;
OpUEHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00J1acT OKPY’KarOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJICICTBUH ISl OKPYIKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHHUEM
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEUYECKOW ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA M 3HAYMMOCTH JUIS PAa3BUTHUSI IIUBWIM3AIUM, OBJIAJCHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYH) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaTbl OCBOEHHUSA IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvhvle — Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKKA MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYIUPOBaTH MW  NPeoOpPa3OBHIBATH  CYXICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA,



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIJIFOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee NOAXOASIIHUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKHe 1eiicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpodIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMuUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbeKTa, SIBICHMS, TNPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE Ipollecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumei:

e BBIIBJIATH JeUIUTHI HHPOPMALUH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

e CTPYKTYpUpPOBaTh HHPOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvnvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oomenue:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMHU
U LeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBAaTh MOSACHEHMS MO XOIYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CY>KIeHUs 3a/1aBaTh BOMPOCHI 110 CYLIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELICHMs; COIMOCTAaBISATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIIMIL; B
KOppeKTHOU (hopme HOpMyIUpOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSTEIHHO BRIOUPATh (hOpMAT BBICTYIIJICHUS
¢ yu€ToM 3ajiau MPE3eHTalUU U OCOOEHHOCTEHN ay TMTOpHUH.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON Y MHIUBU Iy aIbHOU
paboThl TMpHU penieHuM Y4eOHbIX 3a/ay; MPUHUMATH II€JIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacnpenensaTh BHABI paboOT, IOrOBapUBATHCSA, OOCYKIATh MpoOILECC U
pe3yabTat padoThl; 000011aTh MHEHUS HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3rOBbI€ IITYpPMbD» W HHBIE); BBINOJHITH CBOIO 4YacTb pabOTBl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT IO  KPUTEPHUSIM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezyiamugensle oeticmeus, 06ecneuusaiom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JIEHUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [TPY PELICHUH 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTAaTOB JIESTEIBHOCTH,
HaxOJUTh OLIUOKY, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX NPU PEUICHUU
r€OMETPUYECKHUX 3a]1au.

OrnepupoBaTh MOHATUSMHU: TIAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBats B3anMHOE pacrlojiOkKEHUE TMPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YIroJI, TpaHU JBYIPAHHOTO YTIa,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIMTYKJIBIH W HEBBITYKIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWJIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KjIaccuuKauy  (BBIMYKJIBIE W HEBBINYKIblE MHOTOTPAHHUKHU; IPaBUIbHBIC
MHOTOTPAaHHUKH; PSIMbIEC U HAKJIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YS METOJI CIEO0B.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CJEJOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXOXKJACHUE TEOMETPUISCKUX BETUYNH MO 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUUYECKUX 3a/1a4 HA BBIYHUCIICHHE PACCTOSIHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha Hax0XkJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3lam uiu
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIMTHYECKHE METOJAbl MPU PEHICHUU
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKPCILMBAIOIIMMHUCS TMPAMBIMH, MEXIY MPSAMOA M  IJIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnsats 00bEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIUUCISITH COOTHOILICHUS] MEXK Y TUIOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUSL B IPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax U
pPHUCYHKaXx.

[IpumensTs reomeTpuueckue (HakThl JIs pEIICHHs CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralouX HECKOJIbKO [IaroB PEIIeHUs, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsAT, mpocTellliie MpOrpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]au.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HHU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTRBE.

[IpyuMeHsATh TONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH pPEabHBIC
CUTyallud W TPUMEHSTh H3yUYEHHbIE TOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYJIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmapara aire0psbl; pearhb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAXOXACHUEM I'€OMETPUUYECKUX BEJTUUHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYECKOM MTOBEPXHOCTH; IUIUHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroiiue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MoBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdhepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHHUS TEJT BPAILICHHMS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruucnate  00BEMBI M IUIOIMIAAXM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy v OMTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbIYucisaTh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrITTOTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIIeHUs CTEPECOMETPUUCCKUX 3a/1a4,
MpEIOoIaranX HECKOJIbKO IaroB PEIICHUS, €CIIU yCIOBUS TPUMEHEHHUS 3a/1aHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUMX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pasliaM WM airOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
YKW3HU, PACIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallUM W IPUMEHSATh HW3YUYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd CcHOpMYyTUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHM, MCCIEA0BATh MOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
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n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [{OK
1 Beezerie & ctepeomeTpiio 10 https://m.edso00.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISAPHOCTD MPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 VYTbl M@Ky NPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororparikit 1 1 https://m.edso00.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMBI MHOTOrpaKHiKOB o 1 https://m.edso00.ru/1c209e37
7 [ToBTOpEeHME: CeUCHUS, PACCTOSHUS U YTIIbI 4 1 bubmorexa HOK
P ' P E https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
eI BpAtieHi https://m.edso00.ru/1c209e37
. bubnuorexa [JOK
2 06 1
DEMPLTE > https://m.edso00.ru/1c209e37
bu6moreka [IOK
B 1
3 €KTOpbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 1 https://m.eds0o.ru/1c209e37
4 [ToBTOpEeHnue, 060611eHNE, 7 1 bubnuoreka [IOK
cUCcTeMAaTU3aIys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIJMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

10 KUJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
1 M300paKEeHUS Ha PUCYHKaX: 1 bubmorexa [TOK
p pucy o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUTOCKOCTH, TIEPECEKAFOIIINECS 1 bubmmorexa [OK
> 1P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MIOCKOCTh
[TonsiTus: nepecekaroniuecs
3 IUTIOCKOCTH, IIEPECEKAFOIIINECS 1 Eubmaorexa OK
> 1P https://m.edsoo.ru/db685e73
npsiMasi ¥ IIIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMU,

4 1300pakeHue MHOTOI'PaHHUKOB Ha 1 bubnunoreka [JOK
PUCYHKaX, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HavanwsHbie cBeneHus o kyoe u

R bubmuoreka [JOK

5 UpamMuie, uX pa3BEPTKU U MOJICTH. 1

CeueHns MHOT'OI'paHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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HavansHbie cBenieHus 0 Kyoe u

6 UpaMu/Jie, UX pa3BEPTKU U MOJIETIH. bubmmorexa LIOK
https://m.edso00.ru/3d8ffd32

Ceuenuss MHOTOTPaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 [IOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHe 06 aKkCMOMATHYECKOM
MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK

8
AKCHOMBI CTEPEOMETPUU U https://m.edso00.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsTHE 006 aKCMOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPUM: bubmuorexa [JOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edso00.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B

1 MPOCTPAHCTBE: MEPECEKAOIINECH, bubnuoreka [JOK
MapaJiyiebHbIC U CKPEIIUBAOIIHECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh NPSMBIX U
MIJIOCKOCTEN B IPOCTPAHCTBE:

12 napajulesIbHbIE NIPSIMBIE B Bubmmorexa LIOK

IIPOCTPAHCTBE; MapaICIbHOCTD
TPEX NMPAMBIX

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

[TapamienpHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 VYTIuIBl ¢ COHANPAaBICHHBIMU bubnuorexa [JOK
CTOpPOHaMU https://m.edso00.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienpHOCTB MIIIOCKOCTEM: bubnuoreka [IOK
MapajiyieabHbIE INTOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napauiebHbIX bubmuorexa [JOK
IIJIOCKOCTEMN https://m.eds00.ru/e504d656
[Ipocreiimrie TpoCTpaHCTBEHHBIE
19 (uryphl Ha TUIOCKOCTH: TETPad bubmorexa [TOK
P -+ TETPAAD, https://m.edso0.ru/4a28dc02
Ky0, mapayieenure/
. bu6mmoreka [JOK
20 II
OCTPOCHHE CeHetH https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 II
OCTPOCHHE CeHetH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npoctpancte. [lapannenbHOCTh https://m.edso0.ru/9a0a%e56
MPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYAAPHOCTD MPAMON U
PHEHAMIYTD P bubmuoreka [JOK
23 MJIOCKOCTH: IEPIEHANKYJISIPHbBIE

MpsAMBIC B IIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napaiiienbHble U bubmuorexa [IOK
NEePIEHIUKYIISIPHBIC K IUIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuiebHBIE U bubnuorexa [JOK
MEPIEHANKYISPHBIE K MNIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyIsIpHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsIpHOCTH bubnuorexa [JOK
MPSAMOUN U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYISIPHOMN TIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieniuKysip ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOYKHU JI0 TJIOCKOCTH, bubnuoreka [IOK
paccTosiHuE OT MPSMOU J10 https://m.eds00.ru/33c477d3
IJIOCKOCTH
[lepnieniuKysip ¥ HAKIOHHBIE:

32 paccTosiHUE OT TOYKH JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHue OT MPSMOU 10 https://m.edsoo.ru/66fefadd
MJIOCKOCTH
[lepnieHIuKyIsSIp U HAKIOHHBIE:

33 paccTosiHie OT TOYKH JI0 MJIOCKOCTH, bubnuoreka [IOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH

34 [lepnieHIMKyIIp M HAKJIIOHHBIE: bubnuoreka [IOK

PacCTOAHUC OT TOUKHU [0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT MPSMOU 110

MIJIOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YTOJI MEXIY bubnuorexa [JOK
MPSIMOM U IIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil bubnuorexa [JOK
JBYTPAaHHOI'O yTJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TUHEHHBIN yroil bubnuorexa [JOK
JBYTPaHHOI'O yTJIa https://m.edsoo.ru/c7c777ed
[lepneHMKyISPHOCTD INIOCKOCTEM:
38 IIPU3HAK MEPIEHIUKYIISIPHOCTH bubmorexa HOK
p P g yIp https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEH
[lepneH MKy ISIPHOCTD INTIOCKOCTEM:
39 IIPU3HAK MEPIEHIUKYIISIPHOCTH bubmorexa HOK
p P g yap https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:
40 MIPU3HAK MEePHEHIUKYIISIPHOCTH bubamorexa LOK
P P f[ yap https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
41 Teopema o TpEX mepHeHANKYISIPax Bubmmorexa LIOK
P P PHEHAMIYICP https://m.edso0.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYISIpax Bubmmorexa LIOK
P P PHEHAMIYICP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepHeHAUKYISIPAx Bubmmorexa LIOK
P P PHEHAIIILP https://m.eds00.ru/9f246736
KonTponbHas pabora no temam
44 "[lepneH IMKYISIPHOCTD NPSAMBIX U bubnuoreka [IOK

~ 1

mockocTel" u "YTibl Mexay
MPSIMBIMU U TIIOCKOCTSIMU"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bu6mmoreka [{OK

45 MHOTOIPaHHHKA, BRITYKIIBIC B
P Y https://m.edso00.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsiMast 1 bubnuorexa [JOK
HaKJIOHHAs PU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJTHAs! TIOBEPXHOCTH TTPU3MBbI
47 [Tapamenenunen, TpsIMOYTrOJIbHBIN bubnuoreka [IOK
MapajyieenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroabHasi MHpaMHIa,
TpaHU ¥ OCHOBAHUE NMUPAMU/IBI,
48 OOKOBas U MOJIHAS TOBEPXHOCTh bu6mmorexa [JOK
P https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPaBUIIbHAS U
ycedu€HHas mupaMuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHHOTO
MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
49
MpU3Ma U NPaBUIIbHASI TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS THUPaMUIa
Y TIPaBWIBHBIA TeTpasp; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MHOT'OrpaHHUKAX: OKTad bubmmorexa [IOK
P ) AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAIP.
CummeTpusi B IpOCTPaHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTPUHU B ITUpaMUIax,

https://m.edsoo.ru/b9e777d9
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mapajiiejcnmieaax, nmpaBujIbHbIX
MHOT'OrpaHHUKax

Briuncienue >iieMeHTOB

bubmmoreka [{OK

52 MHOOFPAHHIKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JMaroHalv, YTkl
[Tnomaaps 60KOBOM MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH MPSMOMN
53 MPU3MBI, TJIOMIAb OCHOBAHHUI bubmmorexa LOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTHU
MPSIMOM TPU3MBI
[Tmomane G0KOBOI TOBEPXHOCTH H
ITOBEPXHOCTH MPABUIIBHON
54 MUpaMHIbI, TEOPEMa O TUIONIAIN bubmorexa HOK
PAMTARL, TEOP e https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTUPAMUTBI
55 KontponbHas padoTa o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
> Housmite 06 0buEue https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
> O0bEm mupani bt https://m.edso0.ru/235171b3
N bubnuoreka [JOK
>8 O0bEm mupani bt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
> OObEm mitpau el https://m.edso0.ru/79¢10312
N bubmuoreka [JOK
00 O0bem mitpanue! https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI Bubmiorexa TOK

https://m.edsoo.ru/79853608
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bubmuoreka [JOK

62 O0bEm npu3vbl 1 https://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 OObEM MpH3MEI 1 https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o teme 1 bubmmoreka [IOK
"OO0BEMBI MHOTOI'PAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEHue, 06001IeHNE
65 cUCTEMaTU3alus 3HAHUMN. 1 bubnuorexa [JOK
[ToctpoeHue ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpeHnue, 060061IeHNE
CHCTEMAaTH3alIMs 3HAHUI.
Brruncnenue paccTosHM: MEXIY
66 JIBYMSI TOYKaMH, OT TOYKH 0 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITAMUCS
MPSIMBIMHU
bu6mmoreka [JOK
67 Hroropas koHTpoJIbHAs padboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE
CHUCTeMaTH3aIys 3HAHHH.
Brruncnenue yrioB: Mexmy
68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, 1 Bubmiorexa OK
N https://m.edsoo.ru/56765e8b
MEXAy IPSIMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKIY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: 1eHTp, paamyc,
1 JIaMeTp; TIJI0IIa b TOBEPXHOCTH 1 bubmorera [JOK
p; p https://m.edsoo.ru/0341bc2b
cepbl
B3anmuoe pacnonoxenue cepsl

5 M TUIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3obpaxenue cdepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo0.ru/bc15f7f2
HunuHaaprdeckas TOBEPXHOCTb,

4 oOpa3zyromue MHIHHIPUIECKOM 1 bubnuoreka [IOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8cl
IUJITUHIPUYIECKON MTOBEPXHOCTH
Hunuuap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIas U och; 1 bubnuoreka [JOK
IUI0IIa s OOKOBOU U ITOJIHOU https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o0pakeHue muInHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuHapa.

5 Ceuenns nuuHApa (MIOCKOCTHIO, 1 bubmuoreka [JOK

napayuiensHON UITN
MePIEeHIUKYISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckast noBEpXHOCTb,
o0pa3yroIne KOHUIeCKOH

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
Konyc: ocHOBaHHE B BEPIINHA,

8 06pa};y101ua91 1 OCb; HJIOpHIaIII) brmmorexa [OK

. . https://m.eds00.ru/897dd3b2
OOKOBOI1 M MOJIHON MOBEPXHOCTU
VYceu€HHbIil KOHYC: 00pa3yronme u
9 BBICOTA; OCHOB&IZI/I?[ " gOKZ’)B;II bubmorexa HOK
’ https://m.eds00.ru/1468bab3
MTOBEPXHOCTh
N306paxenune koHyca Ha
IJTOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (TIIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIIEH yepes
BEPIIHHY)

1 KomOuHanwms Ten BpamieHus u bubnuoreka [IOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ10 chepsl; chepa, BIUCaHHAS B bubnuoreka [JOK
MHOTOI'PaHHUK WM B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonstre 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 00OBEMOB T https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 Obém uHHApa, KoHyca https://m.eds00.ru/5513d87b
15 O06bEM mapa u miaomaas chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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[TomoOHbIE TEeNa B TPOCTPAHCTBE.
CoorHouIeHus MCXKIY IUIOIaasaMu

bubmuoreka [JOK

16
MMOBEPXHOCTEH, 00BEMAMHU https://m.edso00.ru/810cfleb
HOI00HBIX Tell
KouTponsHag padora 1o reMam
17 "Tenf Bpa eHEm" u "O0beMbl bubmmorexa LOK
" patt https://m.edso0.ru/4a33a8ab
TN
18 BexTop Ha miockocTu U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno)X€eHue Y BEIYUTAHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA HA YHUCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenne 3amad, CBSI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmaorexa HOK
P p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanaatHO-BEKTOPHBINA METO
23 il I/IpI;I_HeHI/II/I FCOMe"I[) NYECKUX ! Eubmorexa OK
PP p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsmoyronpHas cucreMa
KOODPIUHAT B IIPOCTPAHCTBE.
P4 Poctp bubmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimue 3anaun B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058
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https://m.edsoo.ru/4a33a8ab
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https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

VYros MexK Iy BEKTOpaMH.

25 CkansipHO€ IPOU3BEICHNE Bubmmorexa LIOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruncnenue yrioB Mmexuy bubnuorexa [JOK
NPSAMBIMU U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbHas pabota o teme

27 "BeKTopsl U KOOpAMHATHI B brbmmorexa [TOK

. https://m.edso0.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpenue, o6oOIIEHNE U

28 CHUCTEeMaTH3alrs 3HaHU. bubmuorexa [JOK
OcHoBHbI€ (HUTypHl, HaKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TIaHUMETPHH
[ToBTOpeHue, 0600IIEHNE U

29 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
OcHoBHBIE (DUTYpPHI, (PaKTHI, https://m.eds00.ru/078cd184
TEOPEMBI Kypca TUTaHUMETPUH
[ToBTOpEeHue, 0600IIEHNE U

30 cUCTeMaTH3alMs 3HaHui. 3agaun bubnmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IIEHNE 1

31 cUcTeMaTH3alys 3HaHUM. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHue, 06001IIeHNE U

39 cUCTEMaTHU3aIus 3HAaHUM. bubnunoreka [JOK

OcHoBHBIE (UTypHI, (HaKTHI,
TEOpPEMBI Kypca CTepEOMETpUH

https://m.edsoo.ru/74b2ad91
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bu6mmoreka [{OK

33 Hrorosas xonTponbHas pabora ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHUe, 00600ImEeHNE U 1 bubnmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM IPOrPaMMBbl CpeHEro 001ero 00pa3oBaHusA
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX MPU PEUICHUH
' reOMEeTPUUECKUX 3ajau
-3 OnepupoBaTh MOHATUSIMH: NApaUIETbHOCTh M MEPIEHIUKYJISIPHOCTD
' MPSIMBIX U IJIOCKOCTEMN
-4 KnaccugunupoBars B3aMHOE paclooKeHUE NPSAMBIX U IIIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPaHHBIN Yroj, TpaHu ABYTPaHHOTO yIJIa,
7.5 peOpo ABYrpaHHOrO yrija, JMHEHWHBIH Yroia JBYTPaHHOIO YIJIa,
rpagycHas Mepa ABYI'PaHHOI'O yria
OnepupoBaTh MOHATUAMHU: MHOI'OI'PAHHMK, BBIIYKJIBIA U HEBBITYKJIbIHA
7.6 MHOI'OI'paHHUK, AJIEMEHTBI MHOT'OI'PaHHHUKA, IPaBUJIbHBIN
MHOT'OI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUJbI MHOTOI'DAaHHHMKOB (IHMpamuaa, Ipu3Ma,
. IpSMOYTOJIbHBIN Napaiesnenunes, Kyo)
KnaccupunupoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS — JJIs
-8 K1accupuKay  (BBINYKJIbIE M HEBBINYKJIbIE  MHOTOTPAHHHKH,
' IPABWIbHbIE MHOTOIPAHHUKH, TIPSAMBIE M HAKIOHHBIE IIPU3MBI,
HapasiesIeUIe/IbI)
29 OnepupoBaTb  NOHATHAMM:  CEKylllasg  IUIOCKOCTb,  CEUYECHHE
' MHOTOT'pPaHHUKOB
210 OOBSACHATH TNPHUHLUIBI MOCTPOSHHUS CEYEHUH MHOTOTPaHHUKOB,

HCTIOJIB3Yd METOJ CIICOOB




7.11

CrpoutTh ceyeHHs] MHOIOTPAaHHHUKOB METOAOM CIJIEJIOB, BBINOIHSITH
(BBIHOCHBIC) TIJIOCKHME YEPTE)KU M3 PHCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3ala4yi Ha HaXOXJICHUC I'COMCTPUYCCKUX BCJIMYUH 110 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA H3BCCTHBIC AHAIMTHYCCKHUEC MCTOJbI IIPU
pPeIICHUU CTAHAAPTHBIX MAaTEMAaTUUYCCKUX 3aJa4 Ha BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCKAY ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MCKAY CKPCIIMBAOIIUMHCA MMPAMBIMHA

7.13

Pemats 3a1aun Ha HaX0XA€HNE FT€OMETPUUECKHUX BEJTMYUH 110 00pa3iam
WY QITOPUTMAaM, NMPUMEHSSI W3BECTHBIE AHAIMTUYECKAE METOABI IIPU
pEelIeHNN CTaHAAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYMCIICHHE YTJIOB
MEXKy CKpEIIMBAKOIIUMUCS NPSIMBIMH, MEXIY IPIMOU U INIOCKOCTHIO,

MCKIY INIOCKOCTAMM, ABYI'PAaHHBIX YTI'JIOB

7.14

Boruncnate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnHMpamMuga) C  NOpUMEHeHHeM  (opMyJl,  BBIYUCISTH
COOTHOILIEHUS MKy MJIOMIAIMH IIOBEPXHOCTEH, 00BEMaMU MOI00OHBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HMHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEICTaBICHHYIO Ha

yepTrexax U pUCYHKax

7.17

[IpumensTh reomeTpudeckue GaKThl Ui PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraliX HECKOJIbKO IIaroB PEUIeHHs, €CIU yCIOBHS

PUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumensaTh mpocTeilline MNporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHUCTEMBl MPH PEIICHUH CTEPEeOMETPUUYECKIX

3aaa4

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATECMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoac u

JKU3HU, paCIIO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TONy4YEHHbIE 3HAHMS Ha TNPAKTHKE: aHAJIW3UPOBATh
peaJIbHbIE CUTyallUM M TNPUMEHATh HW3YUYEHHBIE MOHATHS B IIPOLIECCE
MOMCKA pEeIIeHUs] MaTeMaTHYecKH CQOPMYIUPOBAHHON MpPOOIEMBI,
MOJIETTMPOBATh PEAJIHBIE CUTYAIMHN Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUECM I'€COMETPHUICCKUX MOHATUNA U




TeopeM, armapara anreOpbl, penarh MPaKTUYECKUE 3a/Ia4H, CBSI3aHHBIC

C HAXOKACHUECM I'€COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh MOHATUSIMHU: IHHAPUIECKast MIOBEPXHOCTH,
6.1 o0pasylomme OWIHHAPUIECKON TOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MMOBEPXHOCTh, O00pa3yrome KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBepxXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MWJIMHIP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MTOTyYEHHS TEJ BPAICHHSI
6.4 KnaccudumupoBars B3auMHOE pacnoyiokeHue chepbl U MII0CKOCTH
OnepupoBaTh MOHSATHSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTa CETMEHTA, IIAPOBOM CJIO, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbrauciare 00bEMBI M TUIOMAAW TIOBEPXHOCTEH TeNl BpPAIICHUS,
' TEOMETPUIECKUX TEJI C MPUMEHEHUEM (HOpMYIT
OnepupoBaTh TMOHSTUSMHU: MHOTOTPAHHUK, BIMCAaHHBIH B chepy u
6.7 OTHMCaHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BPAIICHUS
6.8 BbIUMCIATE  COOTHOLICHHUST MEKAY IUIONIAIMH TTOBEPXHOCTEH U
. 00bEMaMU ITIOHOOHBIX TET
6.9 N306pakaTh n3ydyaemble GUIYpbl OT PyKU U C IPUMEHEHHUEM MPOCTBIX
. YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PHUCYHKOB HPOCTBIX
6.10 00BbEMHBIX (GUTyp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUsS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U NPEOOpPa30OBbIBATh MHGPOPMALIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypax, MpPeACTaBICHHYIO Ha

yepTekax U pUCYHKax




6.12

[TpumeHnsTh reoMeTpudecKkre GaKThl Ui PEHICHUs CTEPEOMETPUYECKIX
3a/1a4, MPEAINOJIAraloliuX HECKOJIbKO IIArOB PEIICHUA, €CIIH YCIOBHS

MIPUMEHEHWS 33/IaHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremomaaTe Z[GﬁCTBI/I?[ CJIOKCHHA BCKTOPOB, BLIYUTAHUA BCKTOPOB U
YMHOKCHHUA BCKTOpa Ha 4UCIIO, O6T)$ICH$ITI>, KaKMMH CBOMCTBAMH OHH

oOmagaroT

6.15

[IpumeHsTh NpaBUiIO Napajuieaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
yrojl MEXJIy BEKTOPAMM, CKAJSIPHOE IIPOU3BEJICHHE BEKTOPOB,

KOJUIMHEAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOpOB M MPOU3BEICHHE BEKTOpa HA YUCIO, Yroil
MEeXAy BEKTOpaMHM, CKaJspHOE MPOU3BEICHHE, PACKIAIbIBATH BEKTOP

10 IBYM HCKOJIJIMHECAPHBIM BEKTOpaM

6.18

3amaBaTh IUIOCKOCTh YpaBHEHHEM B IEKapTOBOI cucTeMe KOOPAMHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKHME 3aldayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAUHATHOI'O METOAA

6.20

Pemate 3aa4d Ha JO0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH U
HaXO0XKXIACHUC Tr’COMETPUYCCKHUX BEIIMYUH I10 o6pa3uaM HJIK aJITOpUTMaM,
IIPUMCEHAA HU3BECTHBIC MCETObI IIpu pE€UICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpumensaTh npocTeiiiue HporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CHUCTEMBbl IpPU PEIICHUU CTEPEOMETPUUECKUX

3a1a4

6.22

HpI/IBOI[I/ITL IIpUMEPbI MAaTEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U

JKHU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH
peallbHbIE CUTyallud U NPUMEHATh M3YYECHHBIE TOHATHSA B IIPOLIECCE
IIOMCKA PpELIeHUs MaTeMaTH4yeckd c(hopMyIupoBaHHON MpoOieMBl,
MOJIEIIMPOBAaTh pPeajbHbIE CUTYallMU HA A3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJIB30BAHUEM F€OMETPUUECKUX MOHITHH U
TEopeM, arnmnapaTa anreOpbl, pemaTb NpaKTHUECKUe 3a/1a41, CBI3aHHbIE

C HAXOKACHUCM I'€COMCTPHUICCKUX BCIIMYUH




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[Tonsatne 00 aKCMOMATHYECKOM TOCTPOCHHM  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSIMBIX B MPOCTPAHCTBE:  IMepeceKaroluecs,
MapajuleJIbHbIE W CKpeluBaroImuecs mnpsmMble. [lapamienbHOCTs OPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TNapajjIebHBIE TMpsSMBIE B MPOCTPAHCTBE,
MapaJJIETBbHOCTh TPEX MPSAMBIX, NAPAIUICIBHOCTh MPSMOW M INIOCKOCTH. YTJIBI C
COHAIPAaBJICHHBIMH CTOPOHAMH, YroJl MEXIy MpsIMBIMU B TPOCTPAHCTBE.
[TapannensHOCTH TJTIOCKOCTEH: napa’suieibHbIe MJIOCKOCTH, CBOICTBA
napajuiebHbIX  TIockocTei. [IpocTeitmme mnpocTpaHCTBeHHBIE (UTYpHI Ha

TUTOCKOCTH: TETPadAp, KyO, mapasuienenumne, IOCTPOSHUE CeYeHU I

7.3

[lepnieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: MEPIEHIUKYISIPHbIE MpsIMbIE B
MPOCTPAHCTBE, MpsIMbIE MapajljieNibHble M MEepHEHAUKYJISPHbIE K IJIOCKOCTH,
MPU3HAK MEPHeHIUKYISIPHOCTA MpPsIMOM U IUIOCKOCTH, TeopeMa O MpsSMOi
MEPIEeHIUKYISIPHON TIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTOJ MEXAY HPSIMON U
IUIOCKOCTBIO,  JIBYTPaHHBIA  yroy, JIMHEHHBIH yrol JBYTPaHHOrO  yria.
[lepnieHuKyNsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM JI0 TUIOCKOCTH, MPOEKIUs PUTyphI HA ITOCKOCTh. [lepreHIuKynsipHOCTb
IJIOCKOCTEH: MpU3HAK MEPIEeHINKYIIPHOCTU JIBYX Iulockoctei. Teopema o Tpéx

NEpHCHAUKYJIISIpax

7.4

IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'DAHHUKH, pa3BépTI<a MHOTI'OIr'paHHUKaA. HpI/I3MaI N-yrojabHas
npu3Ma, rpaiHud 1 OCHOBAHHA NIPU3MBI, IIPpsAMAad U HAKIIOHHAA IMPU3MBI, OokoBas u
IIoJiHas IMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, HpﬁMOerJ'ILHLII‘/’I
napajuiejcnuiea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojbHas NHUpaMHUJa, TPaHU U
OCHOBAHHC MUpPaMUHI, OOKOBas W MOJIHAS IMMOBCPXHOCTh NUPaMHUbI, ITPABUJIbHAA U

yceqéHHaﬂ nupamMujaa. DIEeMEHTBI nNpu3Mbl "W  NUAPAMUIBI. HpaBI/IHLHLIC




MHOTI'OTPaHHUKHU: IMOHATHE IPABUIBHOIO MHOIOIPAHHMKA, IPAaBWIbHAS NpU3Ma U
IIpaBUJIbHAS IHpaMUJA, [PAaBWIbHAs TPEYroibHAs NUPAMHMAA U IIPABUIIBHBIN
TeTpa’ap, KyO. IIpencraBieHume O NpPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,

nonekadip U ukocayapyrue CedeHus: Ipu3Mbl U TUPAMUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBE: CHUMMCTPUA OTHOCHUTCIBHO TOYKH, HpﬂMOI\/JI,
TIJIOCKOCTH. OJIEeMEHTEI CUMMCTPUHA B nmupaMujax, napajjicjacnuicaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKAaX

7.6

Boruncnenue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOIl TOBEPXHOCTHM M IIOJIHOM MOBEPXHOCTH MPSAMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUM, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsiMO npu3Mbl. [1nomans 0oxoBoii
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMHUABI, TEOpEMa O ILIOMAIN

yceuéHHoil nmupamupl. [lonarue 06 o0bEMe. OObEM MUpaMUIbl, TPU3MBI

1.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY  TUIOMIAISIMHU

TTOBEPXHOCTEH, 00bEMaMU TIOJIOOHBIX TEI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

6

I'eomerpus

6.1

Hunuuapuyeckas MOBEPXHOCTh, OOpasyIoUIUe IMIMHIPUYECKON MOBEPXHOCTH,
OCb IWIMHApPUYECKOW moBepxHOCTH. Llumuuzap: ocHoBaHus u  OoOKoOBas

IIOBEPXHOCTD, o6pa3y}0ma;1 H OChb, 11O Aa1b OOKOBOI M MOJIHOM ITOBCPXHOCTH

6.2

Konunueckast moBepXHOCTb, OOpa3ymooline KOHHMYECKOH TIMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH oBepxHOocTU. KoHyC: ocHOBaHME U BepilIMHA, 00pa3yroiias
U OCh, IUIOMIah OOKOBOW M TIOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC:

06pa3y}0mne K BbBICOTA, OCHOBAHUA U OoKOBas IOBCPXHOCTb

6.3

Cdepa u map: neHtp, paanyc, Iuamerp, ioiaab NOBepXHOCTH chepsl. Bzanmuoe

PAaCIOJIIOKCHUC C(bepbl " IINIIOCKOCTH, KacaTCJIbHasd ININIOCKOCTh K C(I)epe, iomaiab

cepsl

6.4

I/I306pa)KeHI/IC TCJI BpallICHU Ha TIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUSA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(bCpLI, C(bepa, BIIMCaHHAsA B MHOT'OI'PAHHUK, WUJIA TCJIO BPAIlICHUA

6.6

[Tonsatne 06 o6véMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienumena u ciaeactsus u3 He€. OOBEM 1uIMHIpA,

KoHyca. O0bEM 11apa u miomaab chepsl




[Tomobupie Tema B mpoctpaHcTBe. COOTHONIGHHS MEXKAY — IUIOIIASIMU

o1 MMOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TEIl
6.8 Ceuenus munuHApa (MapauieibHO M MEPHEHAUKYJISPHO OCH), CEYEHHUs KOHYyca
' (mapanienbHOE OCHOBAHUIO U MPOXOASILEE YePE3 BEPILUHY), CEUEHUSI 1apa
Bexrop Ha miockoctd U B mpocTpaHcTBe. CIIOKEHHE U BBIYUTAHHE BEKTOPOB.
6.9 YMHOK€EHHEe BEKTOpa Ha 4Hciio. Pa3znoxeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BektopaM. IlpaBwiio mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C
IIPUMEHEHHUEM NPABUJI JEHUCTBUN C BEKTOPAMHU
[IpsimoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaX. YToJl MeXIy Bekropamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenne YIJI0OB MEXKAY IMPSAMBIMH U IINIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHUH FEOMETPUUECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OEPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
o01iero oopazoBanus

Bragenne meTomamMu JTOKa3aTeNIbCTB, ATOPUTMAMH PEIICHUS 3aj1ad;
yMeHHe (OpMYIMpPOBaTh M ONEPUPOBATH MOHITUSIMH: ONpEIEIICHUE,
aKcHoMa, Teopema, CJIEJCTBHE, CBOWCTBO, NMPH3HAK, JOKA3aTEIbCTBO,
PaBHOCUIBHBIE (bopMyIINPOBKH; [IPUMEHSATH UX; yYMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIOJIOKHOE YTBEpPXKICHUE,
NPUBOJUTL IIPUMEPBl U  KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTU4YECKON UHIAYKOWHW; IPOBOJUTE AOKA3aTCIbHBIC PACCYXKIACHHUA
npu pPEIICHUA 3aaa4, OLCHUBATH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCcyXKIeHH; yMEHHE OIEepHUpPOBATh TOHATHSIMH: MHOXECTBO,
MTOJIMHOXKECTBO, OIEPAIlii HaJl MHOKECTBAMHU; YMEHHUE UCIIOIbh30BATh
TEOPETUKO-MHOXKECTBEHHBIN  ammapar Jjis  ONHCAHUS  peajbHbBIX
MIPOIIECCOB W SIBJICHUH W NP PEIICHUH 33734, B TOM YHUCIE U3 APYTHX
y4eOHBIX MTPEIMETOB; YMEHHE OTICPUPOBATH MOHITUSAMU: Tpad, CBI3HBIN
rpad, nepeBo, NMKI, rpad Ha IUIOCKOCTH; YMCHHE 3a/aBaTh U
OIMCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMM; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

YMeHue OIICpHUPOBAaTh IMOHATHAMU: HATYPAJIbHOC YUCII0, LCJIOC YHUCIIO,
CTCIICHB C LICJIBIM ITIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHD
C paluOHAJIBbHBIM  IIOKAa3aTcjiCM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKa3aTcJIEM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IMIPOU3BOJIBHOI'O 4YHCJIA, OCTATOK IO MOAYJINO, palUOHAIIBHOC YHUCIIO,
HUppanuoHaJIbHOC qucCio, MHO>KECTBa HATypaJIbHBIX, OCIBbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHHC HCIIO0JIb30BATh
IMPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHI/II>'I JACITUTC]Ib 1 HAUMCHBIIICC
OGIJ.ICC KpaTHOC, aJIrTOPUTM EBknuna Ipu pCUICHUU 3aaa4Y; 3HAKOMCTBO
C PpPa3jIMYHbIMU MO3WHUOHHBIMH CHCTCMAMU CYHHUCIICHHA; YMCHUC
BBIIIOJIHATh BBIYHCIICHHE 3HAUCHUN U HpeO6p8.30BaHI/IH BLIpa)KCHI/Iﬁ (¢]0)

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX




BBIPKEHUH; YMEHHE ONEPUPOBATH MOHATUSAMU: IOCIEA0BATENBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYecKas  Iporpeccus,
O0eckOHeYHO yObIBaloIIasi TEeOMETpPHYECKas TMPOrpeccHus; YMEHHe
3a/aBaTh  IIOCJIEIOBATEIBHOCTH, B TOM YHCIE€ C IOMOUIbIO
PeKYppeHTHBIX  (OopMys;  yYMEHHE  OIEpPHpPOBATH  IOHATHSIMH:
KOMIUIEKCHOE YHCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YMCia, MOAYIb U
apryMEHT KOMIUIEKCHOTO 4YHuciia, (hopMa 3alUCH KOMIUIEKCHBIX YUCEI
(reoMeTpuyeckas, TPUTOHOMETpPUYECKass M anreOpamdeckas); yMeETb
MIPOU3BOJIUThH apU(PMeTHYECKUe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPbl  HUCHOJb30BAHUS  KOMIUJIEKCHBIX  YMCET;
ONEepUpPOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, ompenenurenb

MaTpHIIbl, TeOMETPUUECKHUI CMBICI ONpeAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, UpPAIOHATIbHbIE,
MoKa3arebHble, CTETIEHHbIE, JJorapu(pMuuecKrue, TPUrOHOMETPUUYECKHE
YpaBHEHHUS M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPUpPOBAThH
MOHATHUAMH: TOXAECTBO, TOXKIECTBEHHOE NMPeoOpa3oBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHWW U HEPABEHCTB, PABHOCHIIBHOCTD
yYpaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBI0 PA3INYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPABEHCTBA U CHUCTEMbl C IapaMeTPOM; IMPUMEHSATh
ypaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PEHICHUS MAaTeMaTHUYECKUX

3a/la4 U 3aJia4 U3 pa3JINIHbIX obnacrei HAaYKU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HMOHATUAMM: (YHKIMS, YETHOCTH (DYHKIIMH,
HEepUOIUYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (YHKLUUH, MOHOTOHHOCTh
(GyHKIMH, 3KCTpeMyM (QYHKIIMU, HanOOoIblIee U HauMEHbLIee 3HaueHUs
(GYHKIMH Ha HOPOMEXKYTKE, HENpepblBHAs (QYHKLUSA, aCUMITOTHI
rpa¢puka (yHKIMM, @epBas M BTOpas MpOU3BOAHAS (YHKIMH,
reoMeTpUYecKuil 1 (pU3NUECKUI CMBICT TPOU3BOIHOM, TepBOOOpa3Has,
OlpeNieIEHHBI MHTErpajl; YMEHHE HaXOAWUTh acCHUMITOTHI Ipaduka
(YHKIMH; yMEHUE BBIYMCIATH NMPOU3BOAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIIO3MLIMHU (PYHKLUH, HAXOJUTh YpaBHEHHUE KacaTeIbHON
K Tpaduky (YHKIMU; YMEHHE HaXOIUTh MPOU3BOJIHBIE 3JIEMEHTaPHBIX
(GYyHKUIMHA; yMEHHE MCIOJIb30BaTh NMPOU3BOJHYIO Ul HMCCIEIOBAHUS
(GyHKUIMNA, HAXOAUTH HAHOOJBIINE U HAUMEHbIINE 3HAUYeHUs (PYHKLUH;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIOJb30BAaHUEM armapara

MAaTEMAaTUYCCKOT'O aHaJIn3a, MPUMCHATH IPOU3BOJAHYIO JJII HAXOXKIACHUSA




HAaWJIy4dlllero pPEIICHWs B IPUKIATHBIX, B TOM YHCIE COLUAIBHO-
HSKOHOMHYECKUX U (PU3NYECKHX 3a/1a4axX; HAXOAUThH IJIOMAIN U 0OBEMBI
¢bury ¢ momoIp WHTErpaia; NPUBOIUTH MPUMEPbl MATEMAaTHIECKOTO

MOJIETMPOBAHUS C IOMOLIBI0 MU PepeHInaTbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATHUSAMH: Tpapuk (GyHKOHH, oOpaTHas
GbyHKIMA, KoMIo3unus QyHKIWMHA, THHEeHHas (YHKIUS, KBaJpaTHIHAS
GbyHKUMsA,  panMoHaNbHas ~ (QYHKUOWS,  CTENEHHAas  (yHKUUS,
TpUrOHOMETpUUecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMU, TOKaszaTeiabHas U Jorapudmuyeckas (QYHKIHH; yMEHHE
CTPOUTH T'padUKU U3yUEHHBIX (YHKIUH, BBIOIHATH IPE0Opa3OBaHuUs
rpadukoB QYHKIUH, UCIIONB30BATh rPpaQUKU ISl U3yUYEHUS MIPOLIECCOB
Y 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4 U3 JAPYTUX YYEOHBbIX IPEIMETOB
U 3aJa4 M3 peajbHOM >KM3HH; BBIpaXKaTh (HOpMyJaMHU 3aBUCHUMOCTH
MeXIy BEeIMUYMHAMU; UCIOIb30BaTh CBOMCTBA U rpaUKu PYHKIMH A5
pelleHns ypaBHEHUH, HEPaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; H300paxkaThb
Ha KOOPJIMHATHOM TUIOCKOCTM MHOXECTBA PEUICHWN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 3a/ladd Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, IOJM U YacTH, Ha ABWKEHUE, padoTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAaJIOTH, 33]1au U3 00JIACTH YIIPABIICHUS TUUHBIMHU U CEMEIHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 33/1a4H, UCCIIEOBATh MOJy4YEHHOE PEIIeHHE U
OLICHUBATh MPaBAONOJOOHOCTh PE3YJBTATOB; YMEHUE MOJCIHPOBATH
pealibHble CUTYallud Ha S3bIKE MAT€MAaTHUKH, COCTaBJISTh BBIPAKEHUS,
yYpaBHEHHS, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBUIO 3ajayH,
UCCIIEJIOBATh TOCTPOEHHBIE MOJENIM C HCIOJIb30BAHHEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IOHATUSAMHU: CpelHee apu]MeTHdecKoe,
Me/uaHa, HauOoJIblllee U HaMMEHbIIee 3HAYCHUs, Pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHUCIOBOro HaOopa; yMEHHME H3BIIEKATh,
UHTEpHpeTHpOBaTh MH(OpMAIMIO, NPEACTAaBICHHYI0O B TabiuIax, Ha
IrarpaMmmax, rpagukax, OTpakarollyro CBOMCTBA peabHbIX MPOLIECCOB
U SBICHUN; NPEACTaBIATh HH(GOPMAIMIO C TOMOIIBIO TabiaHIl HU
qyarpamM; HCCIEA0BaTh CTaTUCTHUYECKUE JaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOHNOB U DOJCKTPOHHBIX CPCIACTB,




Fpa(bI/IT-IGCKI/I nucciacagoBarb COBMECCTHBIC H3.6JIIOI[€HI/ISI C IIOMOIIBIO

JarpaMM pacCerBaHus U JIMHEHHOW perpeccuu

YMeHue OonepupoBaTh IOHATUAMU: CIIy4alHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTH CIYYalHOrO COOBITUS; YMEHHUE BBIUUCIATH
BEPOATHOCTb C HCIIOJIb30BAHUEM TIpapUUecKUX METOJOB; MPUMEHSThH
(hopMyIIBl CIIOXKEHHUS M YMHOXKEHHSI BEPOSITHOCTEH, (OPMYITy MOTHOU
BEpOATHOCTH, GopMmyiry bepHymm, KkKoMOWHATOpHBIE (AKTBI U
(opMyIbl; OLEHUBATh BEPOSITHOCTH pPEANbHBIX COOBITHI; yMEHUE
ONEPUPOBATh MOHATHAMU: CIydallHas BEJIWYMHA, PpaCIpPEICIICHHUE
BEPOSATHOCTEHN, MAaTEMAaTUYECKOE OKUJJAHUE, JUCTIEPCUS U CTAHIaPTHOE
OTKJIOHEHHE CIy4YallHOW BeNWYMHBI, (YHKUMU pacrupefesneHus Hu
IJIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJIbHOTO W HOPMAJIbHOTO
pacupeneneHnidi; yMEHHME HCIOJb30BaTh  CBOWCTBA  M3YYEHHBIX
pactpeneneHnid s peleHns 3a/1a4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJNBIINX YHCET, METOJbl BBIOOPOUHBIX HCCIEAOBAHHM; YyMEHUE
NPUBOAUTH IPUMEpPHI MPOSABICHHUS 3aKOHA OOJBIIMX YHUCET B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMAX; YMEHHE OIEpPHpPOBATh
MOHATUAMM: COYETAaHUE, IEPECTAHOBKA, YHUCIO COYETAHMM, YHUCIIO
nepecTaHoBoK; OMHOM HploTOHA; yMeHHEe MpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyXKIEHHs JUIsl pelIeHus 3ajay; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHI; COCTAaBIATH BEPOSATHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOTYUYCHHBIN pe3yibTar

YMeHue onepupoBaTb MOHSATUAMM: TOYKA, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA VyTia, I[UIOCKHHA Yrod,
JIBYTPaHHBIA yroji, TPEXTPAHHBIA Yroj, CKPEIIMBAIOLIUECS MpsIMbIE,
napauieTbHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX U TUIOCKOCTEH, Yroj
MEXJIy MPSMBIMH, YTOJI MEXIY MPSMOU U IMIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 MJIIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMH, PACCTOSIHUE MEXJY IUIOCKOCTSMH;, YMEHHE HMCIO0JIb30BaTh
OpU pelIeHUH 3a/lad H3yueHHbIe (DaKThl U TEopeMbl IUIAaHUMETPHH;
yMEHHE OIEHUBATh pa3Mepbl 0ObEKTOB OKPYIKAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJIETH C MOMOIIbI0 I€OMETPUUYECKUX MOHATUU U

BCJIMYWH, pCIIATh CBA3AHHLIC C HUMU MPAKTUYCCKUC 3ala4n
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YMeHue onepupoBaTh HOHATHIMMU: IUIOLIAb GUIYPbI, 00bEM (QUTYPHI,
MHOTOI'PaHHUK, TPABUIIBHBII MHOTOI'PaHHHK, CEYEHHE MHOTOI'paHHHKA,

KyO, mapajenenumnen, NpusMa, Nupamuja, (Gurypa U MOBEpXHOCTb




BpalICHUs, WJIMHIP, KOHYC, IIap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH NMUPAMUJBI, TPU3MBI, KOHYyca, HWIMHAPA, 00bEM Kyoa,
MIpsAMOYT'OJIBHOI'O MapaJuICICiuincia, nupaMuibl, NpyU3Mbl, HUIWHIPA,
KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CCUCHHUS KOHyCa U HUJIMHIPA,
napajuleibHble OCH WM OCHOBAaHHWIO, CEUCHHE I1apa, IJIOCKOCTb,
Kacaromiasicsi cdepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (UTYPHI U TIOBEPXHOCTH
Bpalm€HusA, HUX CCUYCHUA, B TOM 4YHUCIIC C IOMOIINBIO JBJICKTPOHHBIX
CPEICTB; yMEHHE NPHUMEHSTh CBOWCTBA T'E€OMETPUUYECKUX (uryp,
CaMOCTOATEIILHO (HOPMYJIUPOBATh OMNpPEACICHUsT H3ydaeMbIX (QUryp,
BbIABUT'ATh THUIIOTE3BI O CBOHCTBax H IMpU3HaKax T'COMCTPHUYCCKUX
¢uryp, OOOCHOBBIBaTb WJIM OINPOBEpPraTb HX; yYMEHHE IPOBOIUTH
kinaccuukanuio QuUryp Mo pa3jMYHBIM - TIpPU3HAKaM, BBITIOJHATH

HeO6XO)II/IMBIe AOIIOJTHHUTECIIBHBIC ITIOCTPOCHUS

11

VYMmenne OIICpHUPOBATH TMOHATHUAMU: JIBMIXKCHUEC B IIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEeHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MOA00MS, TOAO0O0HBICE (GUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYPHI, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIH30BaTh Fr€OMETPUICCKAE OTHOIICHUS
NpU PEIICHUH 3aJ]la4; HAaXOIHUTh I'€OMETPUYCCKUE BEIMYUHBI (JUIHHA,
yroil, IUIOmaab, OOBEM) NMpH peIIeHUH 3aJad M3 JAPYTHX yYeOHBIX
NPEMETOB U U3 PEaTbHOM KU3HH;, YMEHHE BEIYUCIISITH TEOMETPUICCKUE
BEJIMYMHBI (IUIMHA, YTOJ, TUIOMAAb, 00BEM, IJIONIAh TOBEPXHOCTH),
UCIIONIBb3Ysl M3YYCHHbIC (OPMYJIBI U METOJbI, B TOM YHCJC: IUIOMIA/Ib
TIOBEPXHOCTH IMUPAMU/JIBI, IPU3MBI, KOHYCa, IWINH/IPA, IUIOIMAIb CHEpHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJUIeICuIe/a, TUPAMU/IbI, IPU3MBI,
IWINHIPA, KOHyca, Iapa; YMEHHE HaXOJWTh OTHOIICHHE OO0BEMOB

o100HBIX QUTYp
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YMeHue  OnepupoBaTh MOHATHAMHU:  NPSMOYTOJNbHAs  CHCTEMa
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPJHHATHI BEKTOPa, CyMMa
BEKTOPOB, NMPOM3BEICHHE BEKTOpa HA YMCIIO, PA3I0KEHUE BEKTOpa IO
0asucy, CKalspHOE NPOHU3BEACHUE, BEKTOPHOE MPOM3BEICHHE, YTOJ
MEXKIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIA |
KOOPJMHATHBI METOJX Ul PEIIeHUs I€OMETPUYECKUX 3a/ad M 3a/ad

JPYTUX y4eOHbIX MPEIMETOB
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YMeHue BBIOMpATh MOAXOAALIMA METOA IS pEIIeHUs 3aaauu;
IIOHMMAHHWE 3HAYMMOCTH MATEMAaTUKH B M3y4YCHUH NIPUPOIHBIX U
OOIIIECTBEHHBIX MPOILECCOB W SBJICHUH; yMEHHE PAaCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHME IIPUBOJUTH
IIpUMEPBl MAaTEMATUYECKUX OTKPBITUA POCCHUCKOM W MHPOBOM

MaTE€MaTHYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA EI'D
IO MATEMATHKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCEI
19 Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATHUYHBIC JPOOH, TPOIEHTHI,
' OeCKOHEYHBIE TIEPHOMYECKHE TPOOH
13 ApudmeTrrueckuil KOpeHb HaTypalbHOU cTeneHu. [leficTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMH HATYPaJLHOU CTETICHH
14 Crenenp ¢ menbIM TokazareraeM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNeM.
' CaolicTBa CTEIEHU
L5 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJIbHBIC JOTaPHUPMBbI
JleifictButenbHble uuciaa. ApudMETHYECKHE OINepaluu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYTJICHUS, TPUKUJIKA U OLIEHKa
pe3ynbTara BEIUMCICHUH
1.8 [IpeobGpazoBanue BeIpaKeHUH
1.9 KomrmekcHsbie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u 1poOHO-paliOHATbHBIE YPAaBHEHUS
2.2 WppatnmonanbHble ypaBHEHHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 IToka3zarenbHble U JOrapupMUUECKUE YpAaBHEHUS
2.5 Lenble u ApoOHO-palIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMuIecKie HepaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEeHUHN. OnpeaenuTens MaTPUIIbI




@OyHKIUYT U TpapUKH

OyHkus, crmocoOwl 3ananus GyHKun. ['paduk yakumu. B3ammHOo oOpaTHBIE

3 ¢yukuuun. Yérneie n Heuétnele GpyHkuuu. [lepuonnaeckue pyHKIuu
OO6nacte ompeneneHusi U MHOXECTBO 3HaYeHMH QyHKuuu. Hymum QyHKIMH.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl 1 MUHEMYMBI (yHKOud. HaunOonpliee ¥ HauMeHbIee 3HAYCHHE
(GYHKINU Ha TPOMEXKYTKE
33 Crenennas (yHKIMS C HaTypajJbHBIM M IIEJbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHs N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKu
36 Toukun paspsiBa. AcuMmnrtorsl rpadukoB ¢(yHkuuid. CoiicTBa (yHKUUH,
' HETIPEPBIBHBIX Ha OTPE3KE
3.7 ITocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas ¥ TeoOMeTpruUecKas nmporpeccuu. @opmMyra CII0KHBIX TTPOIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBoanas pyukiuu. [IponsBoaHbIe 37IeMEHTApHBIX (PYHKITUH
[IpuMeHeHre TPOU3ZBOAHONW K HCCIAEAOBAHWIO (PYHKIMA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOobIIero 1 HaMMEHbIIETo 3HauUeHHUsI PyHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuy HaJl MHOKecTBaMu. [luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALLICHUS




7.5

KoopauHatsl 1 BEKTOPEI




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anredpa u Hayana MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byty3oB B.®@., Kagomues C.b. u np.

AKI_[I/IOHepHOG O6I_HCCTBO «W3paTenbCcTBO «HpOCBeLLIeHI/Ie»

METOAUYECKUE MATEPHUAJIbI JJIS1 YUUTEJIA
I'eometpus. Atanacsa JI.C. U ap. (10-11) (bazoBslit/ Yrimy0n€HHBIN)

KoHTponbHbie paboThl

I'eomeTpus. Atanacsa JI.C. U ap. (10-11) (ba3zoBbeiid/ YrayOiEHHBIN )

JlnnakTnyeckue MaTepualibl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






