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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPaAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUM B HAINPABICHUMU JTMYHOCTHOTO
pa3BuTUsa oOydaronuxcs, GOopMUpPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oOyyarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKEeHHUs
MaTEMaTUYECKON HAyKO SBJICHUI 1 TPOLIECCOB PEaTbHOTO MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOT0 MOJICTMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUALITUXCS, a
TaK)KE€ KA4yeCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECIEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHSATUWHBIX OCHOB T€OMETPHUH U TOCTPOCHHUHU IIEMOYKHU JOTUUECKUX YTBEPKICHUN
B XOJI€ pEUIEHUS TeOMETPUYECKHX 3a/Jad, YMEHUE BBIIBUIaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OoprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpHeHTanus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIETO0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AEATEILHOCTH, SIBISETCS



OJIHUM M3 MpO(PEeCcCHOHATBHO BaXXKHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusi |y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yyeHusi — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, cHeuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEHIHOTO  MPOJOJDKEHHUS  0Opa3oBaHUS 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0©0a30BOM YpOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOGpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleYMBAeTCs pEIIEHUEM
COOTBETCTBYIOLMX  3a7ad. llpuopuTeTHBIMH 3aJadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOM

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpaIICHUs KaK
0 BaXXHEMIINX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYIKAIOLIEro MUPA;

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

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOI'pPaHHUKAX U TeJIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
dopMupoBaHue yMEHHUS  TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
paccyKIeHus B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUECKUX CTOCOOHOCTEN 00yHaromuxcs,
MTO3HABATEJIBbHON aKTUBHOCTH, MCCIIEOBATENBCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUI, 00BEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar i penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCSl BKJIFOYEHUE B KYpC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, U OMNpeeNEHHBIM 00pa30oM OpraHMW30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4dalnxcs B Kypce CTEpEOMETPUH MMPOBOAUTCA 3a CUET PEIICHUS 3a7a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX 0O0pa30B W 3aJad Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPONM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEPKATEIbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHws,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenue reometpunt B MBOY «3apy6unckas COILL» orBonutcs 2 yaca B
Henemo B 10 knacce u 2 yaca B Hezenmro B 11 Kimacce, oauH Yac J00aBICH U3 YacTH,
dbopmupyemoil ydyacTHUKaMu 0Opa3oBaTEIbHBIX OTHOIIEHUM, BCEro 3a JBa roja
oOydenws - 136 y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeoOMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMOW M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : apaIeNIbHbIE IIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MmapajieJenunes; IoCTPOCHUE CEUCHHUN.

[TeprieHAUKYISIPHOCTH MPSIMON U IUIOCKOCTU: MEPIECHINKYJSPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W MEPHEHIUKYJISIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYISAPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepreHauKynsspHOCTh
IJIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEU. TeopemMa o TpEX
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBIIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MPsSMas U HAKIOHHAs MPU3MBI, OOKOBas U
MIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIbI; IPABWIbHAS U
yced€éHHasg mnOupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [lpaBuibHBIC
MHOTOIPaHHUKHW: MOHSTHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U MUPAMU/IBL.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICIICIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
IJI0LIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHONW MHpPAMUJbI, TEOpeMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyrorniue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHJPUYECKON TMOBEPXHOCTU. LlUnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIne
U BBICOTA; OCHOBAaHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIIOCKOCTh K cdepe;
I0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuencrtsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus munHApa (MapaJuieIbHO U MEPICHANKYISIPHO OCH), CEYEHHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPUINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4uCi0. Pa3noxkeHue BEKTopa 1Mo TpEM HEKOMIUJIAHAPHBIM
BekropaMm. IIpaBuno mnapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopaMu. CKalIpHOE IPOU3BEICHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPpaMMbl y4eOHOro Tmpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHUU,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHHEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM JTyXOBHBIX LHEHHOCTEN POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHH; BOCIIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHUYeCKUEe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3NIecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NpOodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIIpaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX  MpoOlJieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MATeMAaTHYECKUX 3HAHUW IS PEIICHHUsS 3ajad B
00J1acT OKpY’KaroIIeH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOM TMPAKTUKU, TMOHUMaHUEM
MaTeMaTHYEeCKONM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHS WM 3HAYUMOCTH JUJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOHW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYI) W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETIbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICAujeco  Mupa,  nNpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH  CYIIECTBECHHBIA  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIUE TMPOTHUBOpPEUHE, MNpPOoOIEeMYy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEKTa, SIBJICHHS, TIPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIE0BAaHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOlECcCa, a TAaKKE BBIJIBUTATH
MIPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUINUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM IPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvnvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBUH C YCIOBUSAMHU
U LIeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOIIACHS, CBOU BO3PAXKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTa,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIECTBA KOMaHIHOW U WHUBUTyaTbHON
paboThl TpU pelleHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPTraHMW3alMi0  COBMECTHOW  paboThI,
pacnpenensiTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue
CMBICTIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C Y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PELICHUY 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa L€ U YCIOBUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCT U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, IPABUIILHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (NMHpaMuaa; TMpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBI, TAPAIIJICIICTUITE I ).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSl METOJI CIEOB.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHUE PACCTOSIHUM MEXIY NBYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTAaHJApPTHBIX ~MAaTEMaTHMYECKUX 3aJady Ha BBIYUCJIEHUE YIVIOB  MEXIY
CKpPEILIMBAIOIIMMHUCS MPAMBIMH, MEXKIYy TMPSAMOA M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MUpaMUJIa) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[IpumensTh reomeTpruueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANoIaralonX HECKOJIbKO Iar0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsaT, mpocTelllive MpOrpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AHAJIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIC TOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIE0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapaTa aireopbl; penaTh
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM T'€OMETPUUYECKUX BETUUHH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
[WIMHIPUIECKOMN TOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yoIIue
KOHUYECKOI MOBEPXHOCTU, KOHYC; chepruyecKas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CLIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE ILIAPOBOTO CJIOs, BBICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoJo cdepsl; cepa, BiMcaHHAE B MHOTOTPAHHUK WJTU TEJIO BPAIICHHS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHM U3 PUCYHKOB TPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaJ1at0T.

[IpuMeHTh TPaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YIroJl MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, PACKIaAbIlBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
MpEIOIarainX HECKOJIbKO IAroB PEIICHUS, €CIIM YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOM (popMme.

Pemate mpocreiiine reoMeTpuyYecKHe 3a/adyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH MO0 00pa3liaM WM airOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATHYECKUX 3a/1au.

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

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, paclO3HABATH NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 Bezetiiie b cTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSIMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororpartiit 1 1 https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, pACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [{OK
1 T 22
eI Bpatleri https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
2 06 1 1
PEMBLTEI 0 https://m.edso0.ru/1c209e37
bu6moreka [IOK
B 1
3 €KTOPbI U KOOPJIMHATHI B IPOCTPAHCTBE 8 1 httns://m. eds00.ru/1c209e37
4 [ToBTOpeHue, 06o0IICHNE, 18 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB IT1O 68 3 0

I[TPOTPAMME



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




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIIECTBUS U3 HUX MPU PELICHUH
' reOMETPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATUSIMH: NApaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' NPSAMBIX U IIOCKOCTEHN
-4 KnaccupunupoBaTs B3aMHOE pacloyIoKEeHUE MPSAMBIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh NOHATHAMHU: ABYTPAHHBINA YTOJ1, TPaHU IBYIPaHHOTO YIJa,
7.5 peOpo  ABYrpaHHOTO Yyrja, JMHEWHBIH Yroa JBYIpaHHOIO Yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHUK, BBIMTYKJIBIH U HEBBITYKJIbIHA
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHbBIE BU/IbI MHOT'OI'PDAaHHUKOB (IMpamua, Npu3Ma,
' IPSMOYTOJIbHBIN Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
-8 K1accupuKay  (BBINYKJIbIE W HEBBINYKJIble  MHOTOTPAHHHKH,
' IPABWIBHbIE MHOTOIPAHHUKH, TIPSIMBIE M HAKIOHHBIE IIPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSACHATh TNPHUHLUIBI MOCTPOSHHUS] CEYEHUH MHOTOTPaHHUKOB,

HCIIO0JIB3Ys MCTOJ CJICOOB




7.11

Crpoutb ceyeHHs] MHOIOTPAHHHUKOB METOJOM CJIEJIOB, BBINIOJIHSTH
(BBIHOCHBIC) TJIOCKHE YEPTEKHU M3 PHCYHKOB HPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3aa4i Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA N3BCCTHBLIC AHAIMTHYCCKHUEC MCTOABI IIpH
PCIICHMU CTAHAAPTHBIX MATCMATUYCCKUX 3ada4d Ha BbIYUCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaAMU, OT TOUKHU OO Hp?[MOfI, OT TOYKHU OO

IIJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemats 3a1aun Ha HaX0XkA€HUE FT€OMETPUUECKHUX BEJTMYHH 10 00pa3iam
WY QITOPUTMAaM, NMPUMEHSSI W3BECTHBIE AHAIMTUYECKAE METOIbI IIPU
pelIeHNN CTaHJAPTHBIX MATEMaTUYECKUX 3a/1a4 HA BBIYMCIICHHE YIJIOB
MEXKy CKPELIUBAOIIMMUCS NPSIMBIMH, MEXIY NPSIMOU U IIOCKOCTBIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IMJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnHMpamMuga) C  NOpUMEHeHHeM  (opMyl,  BBIYUCIHSATH
COOTHOILEHUS MEX 1y TUIOIIaIIMU IOBEPXHOCTEH, 00bEMaMU 10 100HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHMOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MpeICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reoMeTpudeckue GaKThl Ui PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB pPELICHHs], €CITU YCIOBHS

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumeHsaTh mTpoOCTEillliNe MpPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI MpPH PEIICHUH CTEPEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATECMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOac U

JKU3HH, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH NOJyYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTYyallud W MPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
MOMCKA pEeIIeHUs] MaTeMaTHYecKH CQOPMYIUPOBAHHONH MpPOOIEMBI,
MOJIENIMPOBATh PEAJIbHBIE CUTYAllUH HA SI3bIKE T€OMETPUH, UCCIIEOBATh

MNOCTPOCHHBIC MOJCIIN C UCITIOJIb30BAHUEM I'COMCTPUICCKUX IMOHATHUMN U




TeopeM, arrmapara anreOpbl, penarh MPaKTUYECKUE 3a/Ia4H, CBS3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh MOHATUSMHU: IHHAPUIECKast MIOBEPXHOCTH,
6.1 oOpa3yromue OWIHHAPUIECKON TOBEPXHOCTH, IWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylolne KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOH, OCHOBAHUE IIIAPOBOTO CIIOSI, BHICOTA
IIaPOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Bbraucniare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TeNl BpPAIICHUS,
' TEOMETPUIECKUX TEJI C MPUMEHEHUEM (opMyI
OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy H
6.7 OTNMCAHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHUS
6.8 BbIUMCIATE  COOTHOILICHHUST MEKAY IUIONIAIMH TOBEPXHOCTEH U
. 00BEMaMHU ITOJOOHBIX TET
6.9 N3o06pakats nzyuaembie GUTYPBI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpallleHUS
W3BnekaTh, MHTEPIPETUPOBATh U NPeoOpa3oBbIBATh MHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTYpaxX, MPEJICTABICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumensTh reomeTpudeckre GpakThl IS PEHICHUS CTEPEOMETPHUYECKIX
3a/1a4, MPEAINOIAralliuX HECKOJIBKO IIarOB PEIICHUs, €CIIH YCIOBHS

MIPUMEHEHWS 33/IaHbI B SIBHOU (hopMe

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[GI\/JICTBI/UI CJIOKCHUS BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, 06T)$ICH$ITI>, KakKMMHM CBOMCTBAMHM OHH

oOmazaroT

6.15

[IpumeHsTh NpaBUiIO Napauieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATUAMU: JACKAPTOBbBI KOOPJAWHATHEI B MPOCTPAHCTBE,
BCKTOP, MOJYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MCEXIAy BCEKTOpaMH, CKaJdpHOC MPOU3BCACHHUEC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxonuth cymMMy BEKTOpPOB M MPOU3BEICHHE BEKTOpA HA YUCIO, YTOJ
MEeXAYy BEKTOpPaMHM, CKaJsIpHOE MPOU3BEICHHE, PacKJIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHEAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKuME 3adayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aJa4l Ha J0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUH M
HaXO0XKIACHUC TrCOMETPUICCKHUX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMam,
IIPUMCEHAA HU3BCCTHBIC MCETObI Ipu pE€UICHUA CTaHAAPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh npocTeiiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIIOHHbIE CHUCTEMbl IPU PEIICHUU CTEPEOMETPUUECKUX

3a1a4

6.22

HpI/IBOI[I/ITL IIpUMEPbI MAaTEMATHYCCKUX 3aKOHOMepHOCTeI71 B IIpUPOAC U

JKHU3HH, pACIIO3HABATDH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATh TOJyYeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH
peasbHble CUTYyallUd U MPUMEHATh M3y4CHHbIE IMOHATHS B Ipolecce
IIOMCKA PpELIeHUs MaTeMaTH4Yecku c(opMyIMpOBaHHON MpoOIeMBl,
MOJIETTUPOBAaTh pPeajbHbIEC CUTYallMH HA A3bIKE FEOMETPHUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEH C UCIOJIB30BAHUEM F€OMETPUUECKUX TIOHITHH U
TeopeM, anmnapaTa aareopsl, permaTb NpaKTHUECKUe 3a/1a4l, CBS3aHHbIE

C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTb, POCTPAHCTBO.
[Tonatue 00 aKCHMOMATHYECKOM TOCTPOCHHH CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSIMBIX B MPOCTPAHCTBE:  IMepeceKaroluecs,
MapajuleJIbHbIE W CKpeluBarpoImuecs mnpsMble. [lapamienbHOCTE OPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajUIeIbHBIE TMpPsSMbIE B TMPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, NAPAIUICIBHOCTh MPSMOW U INIOCKOCTH. YTJIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXKIy MpsIMbIMA B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasiebHbIe MJIOCKOCTH, CBONCTBA
napajuieIbHbIX IIocKocTei. [Ipocteiimme mnpocTpaHCTBeHHBIE (UTYPHI Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]l, IOCTPOCHUE CeYCHU I

7.3

[lepneHIUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEPIECHIUKYISPHbIE NpSIMbE B
MIPOCTPAHCTBE, MpSMbIE MapajljielibHble M MEePHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpPsIMOM M IUIOCKOCTH, TEopeMa O MpsSMOi
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAy MpsSMON U
IJIOCKOCTBIO,  JIBYTPAHHBIA  yroJl, JIMHEWHBI yroil JBYCPaHHOTO  yIJja.
[lepnieHIUKyNAp ¥ HAKIIOHHBIE: PACCTOSHHE OT TOYKU JIO TUIOCKOCTH, PACCTOSHUE
OT IPSMOH JI0 TUIOCKOCTH, MPOEKIHS PUTyphl Ha TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEH: MpU3HAK MEPIEHINKYISIPHOCTH NBYX IockocTeil. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOT'PaHHHUKH, pasBépTKa MHOT'OI'PAaHHUKA. HpI/ISMaZ N-yroabHas
npu3Ma, rpaiHud 1 OCHOBAHHA TIPU3MBI, IIPpsAMAad U HAKIIOHHAA IMPU3MBI, OoKOBas U
IIoJHas MMOBEPXHOCTH IMPpU3MBI. Hapannenenﬂnez(, HpﬂMOYFOJ’ILHLIfI
mapaJuiejicnuiea u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojbHas NUpaMHUJa, TPaHU U
OCHOBAaHUC MUpaMUbI, 0OOKOBas U MOJIHAS MOBCPXHOCTDL IMUPAMUIBI, IIPAaBUJIbHAA U

yceqéHHasi nupamMuja. DIEMEHTBI nNpu3Mbl "W  NHAPAMUIBI. HpaBI/IHBHBIC




MHOT'OTPaHHUKHU: INOHATHE IPABUIBHOIO MHOTIOIPAHHMKA, IPABUIIbHAS MpU3Ma U
IIpaBUJIbHAs INHpPaMUJa, [PAaBWIbHAS TPEYroyibHAas MUPAMHUAA U IIPaBUIIbHBIN
TeTpa’ap, KyO. IIpencraBneHne o0 NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojaexadip U ukocasapyrue CeueHus: Ipu3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. OeMEHTEI CUMMCTPUHA B nmupamMmuaax, napaujiCICIuIcaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTH M IMOJIHOM MOBEPXHOCTH MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3Mbl. [1nomane OoxoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IIOMAIU

yceu€HHoi nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tomobnpie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY  IUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MMOJOOHBIX TEI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuuapuyeckas MOBEPXHOCTh, 00pasyrollue IMIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHApUYECKOW moBepxHocTH. LlunmHnap: ocHoBaHus u  OGokoBas

IIOBEPXHOCTD, o6pa3y}ou1a;1 H OChb, IIOMaab OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3ylOIIME KOHUYECKOH TIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKO moBepxHocTU. KoHyc: ocHOBaHMe U BepIlnHa, 00pa3yromias
U OChb, IUIOMAAh OOKOBOH M TIOJHOW TOBEPXHOCTU. YCEUEHHBIH KOHYC:

06pa3y}0mne K BbICOTA, OCHOBAHUA U OoKOBas IIOBCPXHOCTD

6.3

Cdepa u map: nentp, paauyc, AMaMeTp, IO TOBEPXHOCTH chephl. Bzanmuoe

PaCIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasad IIJIOCKOCTh K C(bepe, iomanab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha TIIIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BPpAlllCHHUA

6.6

[Tousitne 06 06béMe. OcHOBHBIE cBOWCTBA 00BbEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Mapajuiesienuiena u cieactBus u3 He€. OObEM IMIMHIpA,

KoHyca. O0BEM 11apa u mIomaab chepsl




6.7

[TogoGubie Tema B mpocTpancTBe. COOTHONICHHS MEXAY — IUIOMIAIIMU

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenusa nuinuHApa (MapauiesibHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHYca

(mapanienbHOE OCHOBAHUIO U IPOXOSIILEe Yepe3 BEPILNHY), CEUEHHUS LI1apa

6.9

BGKTOp Ha IIJIOCKOCTU W B IIPOCTPAHCTBC. CnoxeHrue W BBIUMTAHHE BCKTOPOB.
YMHOXEHHEe BEKTOpa Ha 4ucio. Pasnokenne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. IlpaBuiio mapamienenunena. Pemenue 3agad, CBS3aHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHast cucrema KOOpAMHAT B mpocTpaHcTBe. KoopaumHatel BeKTOpA.
[Ipocreiimue 3amaun B KOOpAWHATaX. YToJl MexAy BekTopamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BhIUKCIIEHNE YTIIOB MEXY MPSIMBIMH U TIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH F€OMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o0pa3oBaHus

Bragenne meTonamMu JTOKa3aTeNbCTB, ATOPUTMAMH PEIICHUS 3aJ1ad;
yMeHue (HopMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, OKA3aTeIbCTBO,
PaBHOCHUIIBHBIE (bOpMyITUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPXKICHUE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YECKOU HHAYKOHUU; IIPOBOJUTH AOKA3ATCIIBHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCy)KJIeHH; yYMEHHE OIePHpPOBATh TOHSATHSIMH: MHOXECTBO,
MTOJIMHOXKECTBO, OTEPaIllMy HaJl MHOKECTBAMHU; YMECHHE HCIOJIh30BAThH
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCAaHUs  peajbHbBIX
MIPOIIECCOB U SIBJICHUH W MPH PEIICHUU 33134, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSMU: Tpad, CBIAZHBIN
rpad, nepeBo, NHMKI, rpad Ha IUIOCKOCTH, YMEHHE 3a7aBaTh W
OIIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATh IMMOHATHAMU: HATYPAJIbHOC YHUCIIO, LIEJI0C YHCIIO,
CTCIICHD C LICJIBIM ITIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUdOHAJBbHBIM IIOKA3aTCjICM, CTCIICHb C JIeHCTBUTEIIHLHBIM
IIOKAa3aTcCJICEM, norapn(bM quciia, CHHYC, KOCHUHYC HU TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIAYJI, pallMOHAJIBHOC 4YHCIIO,
HUppanuoHaJIbHOC qucCio, MHOKECTBa HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HUCIOJIb30BATH
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3aaa4; 3HAKOMCTBO
C PpPa3jiIMYHbIMU TMO3UHOUOHHBIMH CHCTCMAaMHU CYHCJIICHHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ CO

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEI0BATEIBHOCTD,
apupmeTHyecKas ~ Iporpeccusi,  IeOMETpHYEecKass  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IpOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEIIbHOCTH, B TOM YHCIE C  IOMOIIBIO
PeKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4HucCIa, opMa 3alHucH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpPUYECKas M airedpanyeckas), yMeETb
MIPOU3BOIUTh apu(pMeTHuecKrue AEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPbl  HCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCEl,
OTepUpOBaTh MOHATHUAMHU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpHIIbl, TCOMETPUUECKHUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSIMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMuuecKrue, TPUrOHOMETPUYECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPHpPOBATH
MOHATHSMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHUCTEMA YPAaBHEHUN W HEPABEHCTB, PABHOCUIIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YypaBHEHMS,
HEpPABEHCTBA U CHCTEMBl C MOMOIIBIO PA3IMYHBIX NPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C NApPAMETPOM; IPUMEHSITH
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsl PEIICHUS] MAaTEMaTUYECKUX

3a/la4 U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYyHKIUH,
NEPUOJUYHOCTh (PYHKIHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIHMH, SKCTpeMYM (YHKIMH, HauOoJIblllee U HaUMEHbIIIee 3HAUCHUS
GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHAas (QYHKIHS, ACUMITOTHI
rpajuka GyHKIMM, TepBas U BTOpas Mpou3BogHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3NMUECKU CMBICI TPOU3BOJHOM, IEpBOOOpa3Hasi,
ONpeNeNEHHBI MHTErpaj; yMEHHE HaXOJWUTh acHUMITOTHI TIpaduka
(GyHKUIMU; yMEHHE BBIYMCIATH NMPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS,
YaCTHOTO U KOMIO3UIIUHN (PYHKIMH, HAXOAUTh YpaBHEHUE KacaTebHOU
K TpaduKy yHKIIMHU; YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKLIUH; yMEHHE HCIHOJb30BaTh MPOU3BOAHYIO Ui HCCIEIOBAHUS
(GyHKIMHI, HaXOAUTh HAHOOJIBIIINE U HAUMEHBIIINE 3HAYeHUS (PYHKIINN;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIOJIb30BAHUEM armapara

MAaTEMAaTUYCCKOTO aHalin3a, MPUMCHATH IPOU3BOJHYIO IJI HAXOKACHU A




HAaWJIydllero pPEIICHWs B IPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHUYECKUX M (PU3NYECKHX 3aauax; HaXOAUTh IJIOMAIH U 0OBEMBI
¢bury ¢ nmomMoupI0 WHTErpaja; NPUBOJAUTH MPUMEPbl MATEMATUYECKOTO

MOJIETTMPOBAHUS C MIOMOILIBIO0 TU(HepeHIIMATIBHBIX YpaBHEHUI

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (GyHKOWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs (GYyHKIWHN, THHEHHAS (QYHKIUSA, KBaApaTHIHAs
¢byHkuus, — pandoHambHas ~— (QYHKOUS, — CTENEHHas  (yHKOus,
TpUrOHOMETpUUEcKne (YHKIUU, OOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIMM, TOKa3aTenpHas M Jorapudmuueckas (yHKIUHM; YMEHHE
CTpOUTh TpadUKHU U3YyYEHHBIX (PYHKIMH, BBIIOJHATH NMPEoOpa3oBaHUs
rpadukoB GYHKIMHA, UCTIONB30BAaTh rPpaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3aJa4 M3 peajbHOM >KM3HU; BbIpaXarb (popMmyliaMH 3aBHCHUMOCTHU
MeXAy BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U rpadUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBeHCTB U 3a/1a4 € MapamMeTpaMu; H300paxxathb
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/layM Pa3HbIX THUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, JOJIM U YaCTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH YIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 3aJaud, UCCJIENI0BATh MOJIyUYEHHOE pEIICHHE U
OIICHUBATh MPABAONOI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBAThH
peayibHbIE CUTYallud Ha S3bIKE MATEMAaTHUKH; COCTaBJISTh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENHU C KCIOJIb30BAaHUEM armnapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IOHATUSAMH: cpelHee apudmMeTHyeckoe,
Me/uaHa, HauOoJIblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrO HaOOpa; yMEHHE MW3BIIEKATh,
UHTEpHpeTHpOBaTh MH(OPMAIMIO, NPEJCTABICHHYI0 B TaOauIax, Ha
auarpammax, rpagukax, OTpakarollylo CBOMCTBA peabHBIX MTPOLECCOB
W SBICHUH; NPEACTaBIATh HH(GOPMAIMIO C MOMOIIBIO TabiIHIl U
qyarpamM; HCCIEA0BaTh CTaTUCTHUYECKUE JaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB U SJICKTPOHHBIX CPCIACTB,




Fpa(bI/IT-IGCKI/I nucciacagoBatb COBMECCTHBIC Ha6JIIOI[€HI/I$I C IIOMOIIBIO

JarpaMM pacCeuBaHUs U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIIyY4alHBIA OIBIT U CIIy4alHOE
cOOBbITHE, BEPOSATHOCTH CIY4allHOTO COOBITUS; YMEHUE BBIUUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TpapHUUECKHX METOJOB; NMPUMEHSTh
(hopMyIBI CIOXKEHHS ¥ YMHOKEHHSI BEPOSTHOCTEH, (PopMyny MOITHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTB U
(GhopMyIbl; OIIEHMBATh BEPOSITHOCTH pEabHBIX COOBITUH; YyMEHHE
ONIEPUPOBATh MOHATHAMU: Cly4yallHas BEJIMYHMHA, paCIpEACIICHHE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUM paclpeacieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a/1a4; 3HaKOMCTBO € MOHATUAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHUM; YyMEHHE
MPUBOJIUTh TPHUMEpPHl MPOSIBICHHUS 3aKOHa OOJIBIIUX 4YHCEN B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIEpHpPOBATh
MOHATUAMM: COYETAaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHH, YHUCIIO
nepecTaHoBoK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ui pelIeHMs 3aad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHM; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh NOHSTUAMU: TOYKa, MpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIia, IUIOCKUHA Yrod,
JIBYTPAHHBIA yroJl, TPEXTPaHHBIM YToJ, CKPELIUBAIOLIUECS MpPsMBbIE,
napajuieTbHOCTh U NMEPIEeHIUKYISIPHOCTD NMPSAMBIX U TIIOCKOCTEH, Yro
MEXIy MPSMBIMH, YTOJl MEXKIY NPSIMOU U IJIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMH, PACCTOSHUE MEXK]Y IJIOCKOCTSIMU; YMEHHE MCIOJIb30BATh
OpyU pelIeHUH 3a/ad H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OIEHUBATh pa3Mepbl 0O0BEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENN C TMOMOIIbI0 T€OMETPUUYECKUX MOHATUU H

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a/]a4n
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YMeHue onepupoBaTh NOHATHAMM: IOk GUTYpbI, 00BEM (QUTYpHI,
MHOTOT'PaHHUK, TPABUIIbHBII MHOTOI'PaHHHK, CEUEHHE MHOTOTpaHHHKA,

KyO, mapajenenunesn, npusMa, NupaMmuia, (GuUrypa m MOBEpXHOCTb




BpallCHUs, UIMHIP, KOHYC, Iap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH THPAMUIBI, MPHU3MBI, KOHYCa, MIIUHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO MapauIe/ICIUIe/ia, MUPAMH/IbI, PU3MbI, [IHJIHH/IPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHHUS KOHYCa U IHJIHH/IPA,
napajyie/ibHble OCH WM OCHOBAaHHIO, CEUYCHHE IlIapa, IUIOCKOCTb,
Kacaromasics cdepsl, MUIHHIPA, KOHYCa; YMEHHE CTPOHWTH CEUYCHHE
MHOTOTpaHHHKA, H300paXkaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpalllCHUS, WX CEYCHHSA, B TOM UHCIIC C TOMOIIBIO 3JICKTPOHHBIX
CPE/CTB; YMEHHE MPHUMEHSATh CBOWCTBA TE€OMETPUYECKHUX (HTYP,
CaMOCTOSATENIHO (HOPMYITMPOBATh OTPEACICHUST H3ydaeMbIX (Uryp,
BBIIBUTaTh THUIOTE3bl O CBOMCTBAX W MPHU3HAKAX TE€OMETPHUYCCKHX
¢buryp, 0OOCHOBBIBATH HWJIHM OIPOBEPraTh WX, YMCHHE MPOBOIUTH
knaccuukauio (GUIyp 1O pasaMyHbBIM [PU3HAKAM, BBITIOJHSTH

HeO6XO)II/IMBIe AOIIOJTHUTEIBbHBIC ITIOCTPOCHUSA
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VYMmenne OIICpHUPOBATH TMOHATHUAMU: IBWIXKCHUC B IIPOCTPAHCTBE,
MapajuIeNbHBIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHWe MOAO0MS, TMOJAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIC U MOJOOHBIC QUTYPHI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOJIB30BaTh Tr€OMETPUICCKAE OTHOIICHUS
MIPU pEIICHUH 3a/1a4; HAaXOIWTh T€OMETPUYECKHE BEITUYMHBI (JTHHA,
yroJl, IUIOMAab, 00BEM) MpH pemIeHUH 3a/a4 W3 JAPYTUX Y4eOHBIX
IPEMETOB U U3 PEaJbHOM KU3HH; YMECHHE BBIYUCISATH T€OMETPUICCKHE
BEJIMYMHBI (IUIMHA, YroJI, TUIOMAab, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCIIOJIb3YSl U3YYeHHBIE (OPMYIIBI U METOJbl, B TOM YHCJIE: IUIOIIA/Ib
MIOBEPXHOCTH IMUPAMU/JIBL, IPU3MBI, KOHYCA, IWINH/IPA, IUIOIAIb CHEpHI;
00bEM Ky0a, IPSMOYTOJIBHOTO MapajUIeIeuIe/a, THPAMUIBI, TPU3MBI,
IWINHIPA, KOHYyca, IIapa;, YMCHHE HAaXOIWTh OTHOIICHHE OO0BEMOB

1o I00HBIX QuUryp
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YMeHue  OmepupoBaTh MNOHSATHAMHU: OPSMOYTOJIbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, NMPOM3BEICHHE BEKTOPa HA YHCIIO, Pa3IOKEHNE BEKTOpaA II0
0asucy, CKaJsIpHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEAEHHE, Yroil
MEXKIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJIMHATHBI METOJX Ul PElIeHUs I€OMETPUYECKUX 3aJad M 3a/1ad

JPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOIXOAALIMA METOA IS pEIIeHUs 3aaauu;
[IOHMMAHHWE 3HAYUMOCTH MAaTEMaTUKU B M3YyYECHHM I[PHUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB W SBJICHUH; yMEHHE PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IpUMEPbl MAaTEMATUYECKUX OTKPBITUA POCCHUMCKOM W MHPOBOM

MaTE€MaTUYECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEbIX YUCE
19 Pammonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TIPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOU cTeneHu. [leficTBus ¢ apupmeTHuecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ menbIM ToKazareraeM. CTeneHp C palMOHAIBHBIM ITOKa3aTeNeM.
' CBolicTBa CTEIEHU
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJIbHBIC JOTapHUPMBbI
JlefictButenbHble 4uciaa. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUiIa OKPYIJICHUS, PUKU]IKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIMOHATbHBIC YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




OyHKIMH U TpapuKH

Oynkius, crnocoObl 3aganus (ynkuuu. ['padux ¢yakuuu. Bzaumuo obOparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHWH QyHKiuu. Hymm ¢yHKomm.
39 [IpoMexxyTkr  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanGospliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas (yHKUIUS C HATypaJbHBIM M IEJbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorbl TrpadukoB QyHkuuid. CoiicTBa (yHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyrna CII0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [IponsBoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKCcTpeMyMbl. HaxoxieHne HanbobIIero 1 HauMEHBIIIETO 3HaUYeHUs (QYHKITUN Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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