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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAyKOH SBIICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHUYECKOT0 MOJIETMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIITUXCS, a
TaKk)K€ KAa4yeCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IECTBE.

['eomeTtpust siBsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPH H3YyUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIIEeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AEATEILHOCTH, SIBISETCS



OJTHUM M3 MpO(PEecCHOHATBPHO BaXXKHBIX KayecTB, MO3TOMY akTyajbHa 3ajaya
GopMupoBaHuss 'y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUsS 1O
CHEIUANTBbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE INIpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEe MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKod reoMeTpur U HeoOXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOU 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€ClEeUMBAETCS pPEIIEHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHBIMH 3agadyaMu  OCBOEGHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (dopMHpOBaHHE TPEICTABIECHUS O TEOMETPUM KaK 4YacTU MHUPOBOMH

KYJIBTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPECTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpaIICHUs KaK
O BaXXHEMIINX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPYIKAIOLIEr0 MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTE)kKaxX, MOJAENAX U B
peanbHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJAJICHHE METOJAaMM PELICHHs 3aJlay Ha IOCTPOEHUS Ha H300paKeHMSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
GopMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE JJOKa3aTeJIbHbIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MIPAKTUYECKUM COAECPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarOnInXcs,
MT03HABATEIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (YHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUU
YMEHHUE PACIlO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJCNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr = JJIg  peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMS, W OMNpeeNEHHBIM 00pa3oM OpraHW30BaHHAas paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON AesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalIuXxcs B Kypce CTepeOMETPUM TPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO31aHHe
POCTPAHCTBEHHBIX 00pa30B W 3ajJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, 4YTOObI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCJIENIOBATENIBHO U MOCTYIATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YJaroONIuXCs, PaCHIupss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT'O KYPCA B YYEGBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieJbHble M CKpelluBarouiuecs mnpsmeie. [lapajienbHOCTh NPSAMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajjielibHble TMPSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpSMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE IIIOCKOCTH; CBOMCTBA MapaJlieIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPBHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHHE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISPHBIC MPSIMBIE B
NPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W MEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOopeMa O NpsMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: n-yrojspHas nupamuia, TpaHd U
OCHOBaHUE MHUpPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUABL, IPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NMPaBWIbHAs NpU3Ma U
MpaBWIbHAS THPAMUIA; NpPAaBWIbHAs TPEYrojbHAs MNUPaMUA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexka’ap u ukocasap. CeueHust Ipu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPIMOM,
IJTIOCKOCTH. DJIEMEHTHI CHMMETPHH B TUPAMUJIAX, apauIeIeIUIIeIaX, TPABHUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJbI, TEOpEMa O
wiomaan yceu€Hnon nupaMuibl. [lonstue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hununapuyeckas TTOBEPXHOCT, obOpazyroriue UMAJIMHIPUYECKOU
MOBEPXHOCTH, OCh IMJIMHJPUYECKON TMOBEPXHOCTU. LlUmuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh; TUTOIIA]Tb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
¥ BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMeTp; IUIOMIAAb IMOBEPXHOCTU C]epshl.
Bzaumnoe pacrnonoxenue chepsl U MIIOCKOCTH; KacaTeabHas IJIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KomOunaruy Ten BpanieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
OpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u 1miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miuockocTy U B mpocTpaHcTBe. CloXkeHre U BBIYMTAaHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJasipHOE NPOU3BEIACHHUE BEKTOPOB.



Breruncnenne yrinoB Mexay HMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCITOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSAX, chepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHMS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYNBOCTHIO
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpEcax 370pOBOTo U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTJbIXa, peryisipHas Gu3ndecKasi aKTHBHOCTD ); (DU3MIECKOTO COBEPIIICHCTBOBAHMSI,
[IPY 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHON JIESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy oOOpa3oBaHUIO U



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

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUYECKOM KYyJIbTYpPhl, MOHUMAHUEM BIUSHUS
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YeITOBEYECKOW MESTEIbHOCTH, JTaroB e&
Pa3BUTHUA W 3HAYMMOCTH IS Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYH) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJMBUIYaJbHO U B TPYMIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU PecyIAMUBHbIMU Oelic MBUSMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECcco8 obydarouuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICaAnujeco  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
UCc1e008amenbCKux onepayuli, ymernui pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUs:

e BBISBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIMi, OCHOBAHUS /I OOOOIICHWS W CPaBHEHUS, KPUTEPHUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIINeE;
YCIIOBHBIE;

e BBISBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX,
npeiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e JleNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKACHUN (MPSAMBIE U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHHUs, BBHIOUpaTh HauOoJee NOAXOASANIUNU C Y4ETOM
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MNpOoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
0o0BEKTa, SIBICHHS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, ABJICHUSMHU, POIIECCaAMU;

e CaMOCTOSITENIbHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJABI IO PE3YJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAaKKE BBIJIBUTATH
MPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

e BBISIBISATH Je(DUIUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U /IS PEIICHHUS 3a]1a4H;

e BbIOMpaTh UWHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUPOBAaTh HH(POPMAIIUIO, MPEACTABIATH €€ B PA3NHUHBIX (PopMmax,
WLUTIOCTPUPOBATH TPadUUIECKU;

e OIICHUBATH HaJIEKHOCTh uHpOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHble  Oelicmeus,  00ecneyusaom

cpopmMuposaHnoCcms COYyUAIbHBIX HABLIKOE 00YYAIOUUXCA.

Oo0wenue:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKJICHHS] B COOTBETCTBUHU C YCIOBUSIMHU
U LIeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBATH MMOJIYUYEHHBIN pe3ybTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
po0IeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALICJICHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYAaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMyue U CXOJCTBO NMO3ULUMI; B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJaud,  SKCIEPHUMEHTA,
UCCJIeI0BAaHNUS, MPOEKTA; CAMOCTOSITEIHHO BRIOUPATh (DOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau MPEe3eHTalUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOIL30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUTyTLHOM
paboThl TpPU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHHUPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, MOTOBApUBATHCSA, OOCYXIaTh MpoOILecC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINNOJIHATH CBOI YacTh pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJICHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEro BKJaJa B OOmMUNA MPOAYKT TO KPHUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom ¢popmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33a]1a4H, BEIOMPATh CIIOCO0 pelIeHISI
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIETh HABBIKAMHM  IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPoliecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PEIICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa L€ U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATbBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

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

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCT U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBats B3aMMHOE paclojiokeHUE MPSMBIX M IIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO YTia,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUWK, BBIMYKJIBIH W HEBBITYKIIBIH
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (NHpaMuaa; TMpHU3Ma,
PSIMOYTOJILHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIA
KjIaccuuKay  (BBIMYKJIBIE W HEBBIMYKJIbBIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; PSAMbIC U HAKJIIOHHBIE TPU3MBbI, TAPAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CIEJOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYHH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSIS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XKJAEHUE T€OMETPUUYECKUX BEIUYUH 10 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIMTHYECKHE METOAbl MpPU pPEIIeHUU
CTaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYMCICHUE YIJIOB  MEXIY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXKIY MPSIMOA M  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Borluncnsath 00BEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IpUMEHEHHEM (POPMYJT; BBIYUCIISITH COOTHOLICHHS MEXKTY ILTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

[IpumensTh reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANoIaralonX HECKOJIbKO IaroB PEIIEHUs, €CJIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsT, mpocTelline MpOrpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoAUTH TpPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, pPacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPEajbHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIE TOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TIOHATHI U TeOpeM, anmapara aare0psbl; pemarhb
NPAKTUYECKUE 3a]1auH, CBI3aHHBIE C HAX0XKACHUEM T€OMETPUUECKUX BEJTUYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
WIMHIPUYECKOM TOBEPXHOCTH; UIMIIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yrome
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

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

OOBACHITH CIIOCOOBI TTOJTYUSHUS TEJT BpAIISHHUS.

KnaccudunmpoBath B3auMHOE pacronioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B cPepy v OMMCAHHBIH
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NAPAILIEIETUATIEA.

OnepupoBaTh NOHATUSAMHU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOpPAaMHM, CKAJIIPHOE NMPOU3BEAEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMM, CKaJsIpHOE TMPOMU3BEACHUE, paCKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[TpumensTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarlInX HECKOJIBKO IIAr0B PEMIEHUS, €CIIN YCIOBUS IPUMEHEHHMS 3a/1aHbl
B SIBHOH (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a/1a4yd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlate 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM airOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHsATh  OpOCTEWINME MPOTPAMMHBIE CPEIACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBoaUTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, paclO3HABATh MPOSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd CcHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TIE€OMETPUHM, MCCIEI0BATh TOCTPOCHHBIE MOJEINA C
MCITOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MPAKTUUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10 brbnmorexa [HOK
https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ TIIIOCKOCTH B IPOCTPAHCTRE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TJIOCKOCTSIMU 10 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: cCeueHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 5 1
OObemet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
B 1 1
3 €KTOPBI U KOOPAWHATEL B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op

n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE

padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHATHSI CTEPEOMETPHUU:
TOYKa, MpsiMas, INIOCKOCTb,
npocTtpancTBo. [IpaBuna
1 M300pakKeHUS HA PUCYHKAX: 1 Bubmmorexa [IOK
p PHCYH o https://m.edsoo.ru/aecc77cd

M300pakKeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka

) [TonsiTue: nepecexkaronmecs | bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/2d8a9¢99

3 [TonsTus: nepecekaronyecs npsamast | bubmuorexa [JOK
U IJIIOCKOCTH https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'PaHHHKaMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha | bubnuorexa [JOK
PUCYHKAX, Ha TPOECKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax

5 HauanbHble cBeieHus 0 Ky0e u | bubnuoreka [IOK
UpaMUE, UX Pa3BEPTKHA U MOJIEIH. https://m.edsoo.ru/b30dff38
HavanbsHbie cBenenus o kyoe u

R bubmuoreka [JOK
6 MUPAMULE, UX PA3BEPTKU U MOJEIH. 1
https://m.edsoo.ru/3d8ffd32
CeueHns MHOTOTPaHHUKOB




TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:

bubmuoreka [JOK

! aKCHOMBI CTEpEOMETPUU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX

8 AKCHOMBI CTEPEOMETPUHU bubmmorexa [OK

https://m.edsoo.ru/239c8cb4

9 CrnencTBus U3 akCuoM bubnuorexa [JOK
CTEPEOMETPUH https://m.edsoo.ru/65c6b106
[Tonsatue 06 akcCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHM: bubmuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaIeNIbHbIE U CKPEIUBAIOLIUECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapanenpsHOCTE NIPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE:

12 MapajyieabHbIe MPSIMbIC B bubmorexa HOK

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

MIPOCTPAHCTBE; MAPAJUICIbHOCTh
TPEX MPSIMBIX
[TapamienbHOCTh NPSIMBIX U

13 IJIOCKOCTEHN B MPOCTPAHCTBE: bubnunoreka [JOK
[TapannensHOCTH NPSMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH

14 VYTrubl ¢ cOHanpaBlIeHHBIMU bubnunoreka [JOK
CTOpPOHaMU https://m.edsoo.ru/9f4071b9

15 VYron Mexay npsiMbIMU B bubnmnoreka [JOK

IIPOCTPAHCTBE

https://m.edsoo.ru/fe733862




VYrois Mexay IpsMBIMU B

bubmuoreka [JOK

16 IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpsHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
IapajuleNIbHbIE IIIIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapajieIbHbIX bubnuorexa [JOK
IUIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimme npoCTpaHCTBEHHBIE
19 q)grypm Ha HJ‘IOI::KOCI?H/IZ TeTpa’p, Bubnrotexa LIOK
https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
. bubmuorexa [JOK
20 Hoepoere ceerit https://m.edsoo.ru/1d434d0f
. bubmuorexa [JOK
21 [Toctpoenue ceuenuii. 3akperieHe hitps://m.edsoo.ru/ec26fe5d
KonTtponpHas padoTa o Teme
2 "IIpsiMbIe ¥ TIIIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTE"
[lepneHIUKyYISIPHOCTD NPAMOU U
23 HJI(I))CKOCHTI/I:};e;neHnHKyiﬂpHme bubmmorexa [TOK
https://m.edsoo.ru/b19f6a5d
MpsIMbIE B ITIPOCTPAHCTBE
4 [IpsimMbie mapannenbHbIe K bubnunoreka [JOK
ILIOCKOCTHU https://m.edsoo.ru/0ac11c95
75 [Ipsimble IepIIEHIUKYIISAPHBIE K bubnunoreka [JOK
ILIOCKOCTHU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHMKyIspHOCTH bu6nuoreka [IOK
IIPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK

HpHMOﬁ " IIIIOCKOCTH. 3aerHHeHI/IC

https://m.edsoo.ru/79165d15




Teopema o npsiMoit

bubmuoreka [JOK

28
NEePIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo.1ru/635¢5087
Teopema o npsimoit

. bubnuorexa [JOK
29 NEPIEHIUKYIIIPHON IIJIOCKOCTH.
https://m.edsoo.ru/bd3745f8
Pewrenne 3anau
Teopema o npsimoit
. bubnuorexa [JOK
30 MEPIEeHIUKYIIPHOM MIIOCKOCTH.
https://m.edsoo.ru/7d18834b
3akperuieHue
[TepieHAMKYNSAp U HAKIOHHBIE:

31 paccTosiHue OT TOYKHU JI0 TUIOCKOCTH, bubmuorexa [JOK
paccTositHue OT MPSAMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH

bu6moreka [IOK
32 PaccrosHne oT TOUKH 10 INIOCKOCTHU
https://m.edsoo.ru/66fefadd

13 Paccrosinne ot nipsmMoit 10 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/aSb7b8e3
[lepneHauKynsip U HAKJIOHHBIE:

34 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuorexa [JOK
paccTositHue OT MPSIMOM 10 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH. Pemienue 3anau

35 VYTriabl B IPOCTPAHCTBE: YroJl MEKIY bubnuorexa [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

bubnuoreka [JOK

36 BYI'PaHHBIN yroJi
Hsyrp yr https://m.edsoo.ru/5fa0b3ce

N bubmuoreka [JOK

37 JInHEeNHBIN yroJl AByrpaHHOTO yria

https://m.edsoo.ru/c7c777ed




[lepneHIUKYISIPHOCTD INIOCKOCTEN:

bubmuoreka [JOK

38 IIPU3HAK [EPIEHIUKYIIPHOCTU
. https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEHN
39 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
JIBYX TJIIOCKOCTEM https://m.edsoo.ru/ed9e2a8e
[lepneHMKYISIPHOCTD INIOCKOCTEN:
bubmmoreka [IOK
40 MIPU3HAK NEPIEHANKYISIPHOCTH
. https://m.edsoo.ru/ba75dc57
JBYX IIOCKOCTEN. Pemenue 3ana4
N bubnuoreka [JOK
41 Teopema o TpEX nepneHANKyIIpax
https://m.edsoo.ru/e4972cdc
1 TeopeMa o TpEX nmepneHANKYISIpax. bubmuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHANKYIApax. bubnuoreka [JOK
3akperieHre https://m.edsoo.ru/9f246736
KonTtponsHas padoTa o remMam
m "TlepneHAUKYIAPHOCTD TPSAMBIX U bubnuoreka [IOK
mwiockocter" u "Yrael MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTSAMU"
[lonaTre MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
bu6mmoreka [JOK
45 MHOT'OTPaHHUKA, BBITYKIIbIE U
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbI€ MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOIpaHHUKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu
46 Y OCHOBaHUS NIPU3MBL; IpsIMast U bu6nuoreka [IOK

HaKJIOHHaA MPU3MBbI; OokoBas u
TMOJIHaA NOBEPXHOCTH MMPU3MEIL

https://m.edsoo.ru/b4ad63ad




[Tapamienenunen, IpsMOYTOJIbHBIN

bubmuoreka [JOK

47 .
IapauIeNIeNnnIIe] U €70 CBOUCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHasi nupamuiaa,
IPaHU U OCHOBaHUE MUPAMUJIbL;
48 O0KOBas ¥ MOJHASI TOBEPXHOCTh bubmmorexa [OK
P https://m.edsoo.ru/fblcdOa5
MUpaMU/ibl; IPaBUIIbHAS U
yceu€HHas nmupaMuaa
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHATHE NPABUIBHOTO

49 MHOTOTPaHHUKA; IPaBUIbHAS bubnuoreka [IOK
IpU3Ma U IpaBUJIbHAs IUPAMULIA; https://m.edsoo.ru/074c8865
MpaBWJIbHASI TPEYTOJIbHAS MHpaMUaa
Y IPaBWIBHBINA TETpasp; Kyo
[IpencraBnenue o NpaBUIbHBIX

50 MHOTOI'DAaHHHUKAX: OKTad]I bubmmorexa IOK

P ' P> https://m.edsoo.ru/a0fddSbf
JOJIEKa’Ip U UKOCAP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETpHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHThI bubnnoreka [IOK
CUMMETPUHU B IUPaAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenuIeaax, MpaBuibHbIX
MHOTOTpaHHUKAX
Briuucnenue 35meMeHTOB

52 MHOTOTPaHHUKOB: p&Opa Bubmmorexa LIOK

p - beopd, https://m.edsoo.ru/6¢cdbecef
JaroHallu, yriibl
[Tnomans OOKOBOM MOBEPXHOCTH U
N N bubmuoreka [JOK
53 IIOJIHOM NTOBEPXHOCTH MPSIMON

MIPpU3MBI, IJIOINA/Ib OCHOBaHHﬁ,

https://m.edsoo.ru/37d84157




TeopemMa 0 OOKOBOH MOBEPXHOCTH
HPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

54 OHUpaMHUJIBI, TEOPEMa O IIIOIIAIHN bubmorexa HOK
PaMHIbL, TEOp tHan https-/m.eds00.ru/5603¢30b
OOKOBOI TIOBEPXHOCTH YCEUEHHOM
TTAPAMHUJTBI
55 KonTponsHas pabora no teme bubnuorexa [JOK
"MHororpaHHUKNT" https://m.edsoo.ru/a95f5c04
56 Ilousitre 00 00BEME bubmmorexa [OK
https://m.edsoo.ru/7ad0020b
57 O6BbEM nupamMuIbl bubmorexa OK
https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
58 OOwém mupamuze. Popmya https://m.edsoo.ru/f47dfefd
bu6 OK
59 O06bEM tupamusl. Pemenue 3amaq nommorexa I1
https://m.edsoo.ru/79¢10312
60 O06bEM TupamMupl. 3aKpETUICHHE bubmorexa HOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorera [JOK
https://m.edsoo.ru/79853608
62 O06bEM ipu3Mebl. Perienue 3a1au Bubmiorexa OK
https://m.edsoo.ru/1e053890
63 O06bEM mpu3MBIL. 3aKpericHue bubmmorexa [TOK
https://m.edsoo.ru/482d3f51
64 KonTponeHas paboTa o teme bu6nuoreka [IOK

"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edsoo.ru/28a6573¢c




65

[ToBTOpenue, 06o0IIEeHNE
CUCTEeMaTU3alrs 3HaHU.
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 06o0mIEeHNE
cucTeMaTu3anus 3HaHUMH.
Brruncnenue paccTossHUN: MEXIy
JIBYMS TOYKaMH, OT TOYKHU 10
MPSAMO#, OT TOYKH JI0 TNTIOCKOCTH,
MEKy CKpEINBAKOIIUMUCS
MPSIMBIMU

bubmmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
cUCcTeEMAaTu3alys 3HaHUH.
Brruucienue yrios: Mexay
CKPENIUBAIOIINMHUCS TIPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: 1eHTp, paamnyc,
bubmmoreka [IOK
1 JIAAMETP; TUIOIIAIb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepbl
B3anmuoe pacnonoxenue cepsl

) M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsr

3 N3obpaxenue chepsl, mapa Ha | bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapudeckas TOBEPXHOCTb,

4 00pasyromue MHIHHIPUICCKOM | bubnuoreka [IOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
IUJITUHIPUYIECKON MTOBEPXHOCTH
Hunuuap: ocHOBaHMS ¥ OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; | bubnuorexa [JOK
IIoIIa s OOKOBOU U ITOJIHOU https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3obpaxenne muiInHaApa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.

6 Ceuenns muIuHApa (TIOCKOCTHIO, | bubmuoreka [JOK

napayuienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

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




Konnueckas noBEpXHOCTb,
o0pa3yrine KOHUIeCKOU

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh U BEpIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHoBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmam) bubmmorexa [OK

. . https://m.edsoo0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3yromme u
9 BBICOTA, OCHOB&IZI/I?[ i goxz};)aﬂ bubmiorexa HOK
https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
NapajieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXOASAILIEH Yepe3
BEPIIHHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMUCaHHbIN

12 oxoJio chepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpallEHUs

13 [Tonsarue 06 06bEMe. OCHOBHBIC bubmuorexka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edsoo.ru/26a03{b7

N bubmuoreka [JOK
14 OOBEm mamnpa, KoHyca https://m.edsoo.ru/5513d87b
15 O06bEM mapa u miaomaas chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2




[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IJIo1magsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cf1eb
MOJOOHBIX TEJ
KoHTponsHas pabota o Temam
17 "Ten’f B ameﬂfm" u "O0BeMBI bubmmorera [TOK
" P https://m.edsoo.ru/4a33a8ab
Tel
13 BexTop Ha miiockocTy U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bu6moreka [IOK
19 CrnoxeHue ¥ BEIYUTAHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHNE BEKTOpa Ha YUCIIO nommorexa 110
https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
bu6mmoreka [IOK
21 HEKOMILUTAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenne 3amad, cCBI3aHHBIX C
. . bu6mmoreka [JOK
22 MPUMEHEHHUEM TPaBUJI JICHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOpPaMH
KooprHaTHO-BEKTOPHBIM METOT
bu6mmoreka [JOK
23 MPU PELICHUHN T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a7a4
[IpsiMmoyronbpHas cucrtema
KOOpJIMHAT B IPOCTPAHCTBE.
P Poctp bubnuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATAX

https://m.edsoo.ru/48db7058




YTroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK
25 CkansipHO€ IpOU3BEICHUE
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brrunciienue yrioB Mexmay bubnuorexa [JOK
NPSAMBIMU U IIJIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme

27 "BeKTophl U KOOpAUHATHI B brbmmorexa [TOK

" https://m.edsoo.ru/77¢22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE U

)3 CHUCTEeMaTU3als 3HaHU. bubmuorexa [JOK
OcHoBHbI€ (HUTYpBI, PAKTHI, https://m.edsoo.ru/1780basd
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHuE, 0600IICHNE 1

29 CHCTEMAaTH3aLMs 3HAHUI. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IJIaHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTu3alus 3HaHui. 3agaun bubnuoreka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUcTeMaTH3alus 3HaHUi. 3a1aun bubmuorexka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHue, 06001mEeHNE U

3 CUCTEMaTHU3alus 3HAaHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUun

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




bubmuoreka [JOK

33 Hrorosas koHTpOJIbHAS paboTa 1 hitps://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHUe, 0600MICHNE U | bubnmoreka [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX TIPH PEIICHUN
' reOMETPUUECKUX 33/1a4
73 OnepupoBaTh MOHATUSIMH: NApaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimpoats B3aiMHOE PacroyioKeHHE MPSMBIX U TNIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMMU: IBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTI'O yIJIa,
7.5 pebpo IBYrpaHHOTO yIjia, JIMHEWHBIH yroa JABYrpaHHOTO yrIjia,
rpaaycHasl Mepa JABYrpaHHOTO yIJia
OnepupoBaTh MOHATUAMU: MHOTOI'PAHHMK, BBITYKJIBIA M HEBBITYKJIbIN
7.6 MHOTOI'DAHHHUK, 3JIEMEHTHI MHOTOI'PAHHMKA, IIpaBUJIbHBII
MHOTOI'PAHHUK
29 PacrioznaBaTh OCHOBHBIE BHbl MHOTOI'PAHHUKOB (IIUpaMua, Mpu3Ma,
' HPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccuduimpoBare MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS Ui
- knaccu@ukanuy  (BBINYKJIbIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' IpaBUJIbHbIE MHOTOIPAHHHMKH, TMpSAMbIE M HAKJIOHHBIE IPU3MBI,
napasuieIeIIe bl )
=9 OnepupoBarb  MOHATUSIMHU: CeKylmass  IIJIOCKOCTb, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATP MPUHIUNBI TMOCTPOCHHS CEUEHUH MHOTOTPAHHUKOB,

HCIIO0JIb3Ys MCTOJ CIICAOB




7.11

Crpoutb ceyeHHs] MHOIOTPAaHHHMKOB METOJOM CJIEJIOB, BBINIOJIHSTH
(BBIHOCHBIC) TJIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3aa4i Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MNPUMCHAA N3BCCTHBLIC AHAIMTHYCCKHUE MCTOABI IIPpH
pPeICHMU CTAHAAPTHBIX MATCMATUYCCKUX 3ada4d Ha BbIYUCIICHHC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaAMU, OT TOUKHU OO HpﬂMOﬁ, OT TOYKHU OO0

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemats 3a1aun Ha HaX0XkI€HNE FT€OMETPUUECKHUX BEJTMUHH 10 00pa3iam
WY QITOPUTMAaM, NMPUMEHSSI W3BECTHBIE AHAIIMTUYECKAE METOIbI IIPU
pelIeHNN CTaHJAPTHBIX MATEMaTHYECKUX 3a/1a4 HA BBIYMCIICHHE YIJIOB
ME¥K/y CKPELIUBAOIMMUCS NIPSIMBIMH, MEXIY NPSIMOU U INIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IMIJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnHMpamMuga) C  NOpUMEHeHHeM  (opMyl,  BBIYUCISATH
COOTHOIIEHUS MEX/1y IIIOIIaIIMU IOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

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

yepTexax U pUCyHKax

7.17

[IpumensTh reoMeTpudeckue (GpaKThl Ui PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB pPELIeHHs, €CIU YCIOBHS

MPUMEHEHHUS 33/IaHbl B ABHOH opme

7.18

[IpumeHsTh mpoCTEillline MNpPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl MPH PEIICHUH CTEPEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL MpUMEPBLI MATECMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOacC U

JKU3HH, pACIIO3HABATh IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH TOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
pealbHbIE CUTYyallud W NPUMEHATHh W3yYEHHBIE NOHATHUS B IPOLECCE
MIOMCKA pelIeHUs] MaTeMaTH4YecKu CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJIEIIMPOBATh PEAJIbHBIE CUTYAllUH HA SI3BIKE T€OMETPUH, UCCIIE0BATh

NMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'€COMCTPUICCKUX IMOHATUM U




TeopeM, armapara anreOpbl, penaTh MPaKTUIECKUE 3a/1a4H, CBSI3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJjbTaTa
6 I'eomerpus
OnepupoBatb TOHATHSIMH: [JTHHIPAYeCKast MIOBEPXHOCTD,
61 o0Opa3yroIue MWIMHAPUICCKOW MOBEPXHOCTH, MUJIUHAP, KOHUYECKAS
' MMOBEPXHOCTh, O00pa3ylonue KOHWYECKOW TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHSI Tl BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOIM CErMEHT, OCHOBaHHME CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOSI, BHICOTA
LIaPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Boruncnate 00BbEMBI U IUIOHIAAM TOBEPXHOCTEH TeNn BpallleHus,
' F€OMETPUUECKUX TeJl C MPUMEHEeHHEeM (popmyI
OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHMK, BIHCAaHHBIM B cdepy u
6.7 OTHMCaHHBIN OKOJIO cdepbl, chepa, BOMCAHHAS B MHOTOTPAHHHUK WM
TEJIO BpallleHus
6.8 BblycnaTh COOTHOIICHHS MEXAY IUIOMAISIMH TOBEPXHOCTEH U
' 00BEMaMHU ITOJOOHBIX TENT
6. N300paxkats u3ydaemble (PUTYpBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUIl CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYECHHUS Tel
BpallleHUs
W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATE HHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpaX, MPEICTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumensTh reomeTpudeckre GakThl ISl PEHICHUS CTEPEOMETPHUYECKIX
3a/1a4, MPEANOIArallIMX HECKOJIBKO IIarOB PEIICHUs, €CIIH YCIOBHS

MIPUMEHEHMS 33/IaHbI B SIBHOU (hopMe

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTe HGfICTBH?[ CJIOKCHUA BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHHUA BCKTOpa Ha 4UCIIO, 06T)$ICHHTI>, KaKMMHM CBOMCTBAMHM OHH

oOmazmaroT

6.15

[IpumeHsaTh npaBUiIO NapauleIenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBbBI KOOPAMHATBI B MPOCTPAHCTBE,
BCKTOP, MOJYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MeEXJay BEKTOpaMH, CKaJdpHOC MPOU3BCACHHUEC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOpOB M MPOU3BEIACHHE BEKTOpA HA YUCIO, YTOJ
MEXAYy BEKTOPaMHM, CKaJIspPHOE MPOU3BEIEHHUE, PACKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKHME 3adayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METO A

6.20

Pemate 3aa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMaTHUYCCKUX OTHOIIICHUH U
HaXO0XIACHUC TrCOMECTPUICCKHUX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPpUMCHSA HU3BECTHBIC METObI npu  pCUICHUU CTaHIApPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh npocTeiiiiue NporpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbI IPU PEIICHUH CTEPEOMETPHUUECKUX

3a1a4

6.22

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

JKHU3HH, pACIIO3HABATH IIPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpumeHsTh TONyYEHHBIE 3HAHMS Ha TPAKTUKE: AaHAITU3UPOBAThH
peanbHble CUTYallMM U MPUMEHSATh HW3YYCHHBIE MOHITHS B Ipoliecce
MOKWCKA PpEIICHUs] MaTeMaTH4eCKu C(OpPMYIUPOBAHHONW MPOOIEMBI,
MOJIEJIMPOBATh PEAIbHBIE CUTYALINH Ha SI3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM T€OMETPUUECKUX OHATUN U
TeopeM, amnmnapara ainreOpbl, perarh NpakTUYecKue 3aa4n, CBsI3aHHbIC

C HaAXOKACHUEM I'COMCTPHUICCKUX BCIINYUH




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTve 00 aKCHMOMAaTHYECKOM IOCTPOCHMU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSMBIX B MIPOCTPAHCTBE:  IMepeceKaroluecs,
MapajuleJIbHbIE M CKpeluBampoImuecs mnpsmMble. [lapamienbHOCTs OPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajyIeibHBIE TMpsSMBIE B TPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, NAPAIUICIBHOCTh MPSMOW U INIOCKOCTH. YTJIBI C
COHaIlpaBJICHHBIMU CTOPOHAMM, YIroJd MEXKAY IMNOpsAMbIMU B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuiebHbIX IIockocTed. [IpocTeitmme mnpocTpaHCcTBeHHBIE (QUTYpBl Ha

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

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IUIOCKOCTH: MEPIEHIUKYISpPHbIE MpSMbIEe B
MPOCTPAHCTBE, MpsIMbIE MapajljielibHble M MEePHEHAUKYISIpHbIE K IJIOCKOCTH,
MPU3HAK MEPHeHIUKYIIPHOCTH MPsIMOM M IUIOCKOCTH, TeopemMa O HpIMOit
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEWHBI yrojl JBYrPaHHOIO  yrJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIC: PACCTOSTHHE OT TOYKU JIO TJIOCKOCTH, PACCTOSHUE
OT IPSMOH JI0 TUIOCKOCTH, MPOEKIUs PUTyphl Ha IIIOCKOCTh. [lepneHInKyIsapHOCTb
IJIOCKOCTEH: MpU3HAK MEPIEeHIUKYISIPHOCTH JIBYX MIockocTeil. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOTOT'PAHHHUKH, pasBépTKa MHOT'OI'PAHHUKA. HpI/ISMaZ n-yroJibHas
npu3Ma, rpaiHud 1 OCHOBAHHA NIPU3MBI, IIpsAMad U HAKIIOHHAsA IMPU3MBI, OoKoOBas u
IIoJHas MMOBEPXHOCTH IMMPU3MBI. Hapannenennnez(, HpSIMOYTOJ'ILHHﬁ
mapajuieJienuiea u €ro CBOMCTBA. HI/IpaMI/II[al n-yrojipHas nvupamMuza, rpaHu u
OCHOBAaHHUC MUpaMUbI, 0OKOBas U MOJIHAs NMOBCPXHOCTh MUPAMHU/ELL, IIpABUJIbHAA U

yceqéHHasi nupamMuja. DIEeMEHTBI nNpu3Mbl MW  NHAPAMUIBI. HpaBI/IHBHBIC




MHOT'OTPaHHUKHU: MOHATHE IPABUIBHOIO MHOTIOIPAHHMKA, IPABUWIbHAS NpU3Ma U
IIpaBUJIbHAs IHpPaMUJA, [PAaBWIbHAS TPEYroJibHAs MUPAMHUAA U IIPaBUIIbHBIN
TeTpa’ap, KyO. [IpencraBneHwe O NpPaBHIBHBIX MHOTOTPAHHHMKAX: OKTadIp,

nojaexadip U ukocasapyrue CeueHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. DJIeMEHThI CUMMCTpPUU B nupamMujiax, napauiClIcIIucaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lnmomansb
OOKOBOM TIOBEpXHOCTH M IMOJIHOM TMOBEPXHOCTU MPSMOW MPHU3MBL, IUIONIA/b
OCHOBAaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsMOM npu3Msl. [1nomane 0oxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NHpamMuIbl, TEOpeMa O IUIOLIAIN

yceu€HHo# nupamupl. [lonstue 06 06béme. OObEM MUPaMUIbI, TPU3MBI

7.7

[Tomobnpie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXKAY  IUIONIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroIIMe IMIMHIPUYECKON MOBEPXHOCTH,
OChb IWIMHApPUYECKOW moBepxHocTH. LlunmHap: ocHoBanus u  OGokoBas

IIOBCPXHOCTD, o6pa3y}ou1a;1 H OCh, IIOMaab OOKOBOM M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpa3yollne KOHHUYECKONW MOBEPXHOCTH, OCbh U
BEpIIMHA KOHUYECKOM oBepxHocTu. KoHyc: ocHOoBaHMe U BepIlinHa, 00pa3yromias
U OChb, IUIOMAAh OOKOBOW M TIOJHOW TMOBEPXHOCTU. YCEUYEHHBIH KOHYC:

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

6.3

Cdepa u map: nentp, paauyc, AMaMeTp, IUIOMIAAb MOBEPXHOCTH chepbl. Bzaumuoe

PACIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasA IIJIOCKOCTh K C(bepe, omanab

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha TIIIOCKOCTH. PEBBépTKa OUJIIMHApPA 1 KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUSA W MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, ONHYCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAs B MHOT'OI'PAHHUK, WJIX TCJIO BpalllCHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBA 00bEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO TMapajuiesienuiena u ciaeactsus u3 He€. OObEM IMIMHApA,

KoHyca. O0BEM 11apa u mIomaab chepsl




[MogoGuple Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY — IUIOMIQISIMHU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenusa nuinuHApa (MapauiesIbHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHYca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIILEe Yepe3 BEPILNHY), CEUEHHUS 11apa
Bexrtop Ha muockoctu U B mpocTpaHcTBe. CII0KEHHE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTtopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3amad, CBSI3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHasg cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauwHatel BekTopa.
6.10 [Ipocreiiimue 3amaun B KOOpAWHATax. YTrojl MexAy BekTopamMu. CkanspHoe

IMPOU3BCACHUC BECKTOPOB. Brrancnenue YIJI0OB MCXKAY MPAMBIMU U IIJNIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH F€OMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JIOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a]1ad;
yMeHue (opMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, TOKA3aTeIbCTBO,
PaBHOCHUIIBLHBIE (bOpMyIUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPXKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; IPOBOJUTE AOKA3ATCIIBHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HUl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OIEPaIlliy HaJl MHOKECTBAMHU; YMEHHUE HCIIOJIb30BATh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCAaHUs peajbHbBIX
MIPOIIECCOB U SIBJICHUH W MPHU PEIICHUU 337134, B TOM YHCIE U3 APYTHX
y4eOHBIX TPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, NHKI, rpad Ha IUIOCKOCTH, YMEHHE 331aBaTh W
OTHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATh IMOHATHAMU: HATYPAJIbHOC 4YHUCIIO, LIEJI0C YHCIIO,
CTCIICHD C LICJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUOHAJIBbHBIM  IIOKa3aTcjieM, CTCIICHb C NEUCTBUTECIBHBIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIYJH, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padlnOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HUCIOJIb30BATbh
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3jIMYHbIMU TMO3WUOUOHHBIMH CHCTCMAaMHU CYHHCIICHHUSA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUYCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ (0]

CTENEHSMH U JIoTapu(pmMamMu, npeodpazoBaHus APOOHO-pALMOHATBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: IIOCIEA0BATEIBHOCTD,
apupmeTHuecKas ~ Iporpeccusi,  TI'eOMETpHYEcKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IPOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEIIbHOCTH, B TOM YHCJIE C  IOMOIIBIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUJIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4HucCIia, popMa 3alHucH KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs M alredpanyeckas), yMETb
MIPOU3BOJIUTh apUPMeTHUECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTh  NPUMEPbl  HCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCE,
OTepUpOBaTh MOHATHUAMHU: MaTpuna 2X2 u 3%3, omnpeaenuTenb

MaTpHIIbl, FCOMETPUUECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSIMU: pallMOHATIbHBIE, HPPALUOHAIIBHBIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPUpPOBAThH
MOHATHUSMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMA YPAaBHEHUH W HEPABEHCTB, PABHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPABEHCTBA U CHCTEMBl C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C NAPAMETPOM; IPUMEHSITH
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsSl PEIICHUS] MAaTEMaTUYECKUX

3a/laq U 3aJia4 U3 pa3jIMIHbIX obnacrei HAayKU U peaanofI KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
GYHKIIMM Ha TPOMEXYTKE, HEmpepbhiBHAs (QYHKIUS, AaCHUMIITOTHI
rpajpuka GyHKIUMM, TepBas U BTOpas Mpou3BogHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3UUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; YMEHHE HaxOIUTh acUMMOTOTHI Tpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIIO3UIUHU (YHKIIMMA, HAXOIUTh YpaBHEHUE KacaTelbHOMI
K TpaduKy yHKIMH;, YMEHHE HAXOJTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUUH; yMEHHE HCIOJb30BaTh MPOU3BOAHYIO Ui HCCIEIOBAHUS
(GyHKIMHI, HaXOAUTh HAHOOJIBIINE U HAUMEHBIIINE 3HAUeHUS (PYHKIUNI;
CTpOUTh TpaUK MHOTOUIEHOB C HCIOJH30BAaHHEM armmapara

MAaTEMAaTUYCCKOTO aHaJIn3a; MPUMCHATDH MPOU3BOAHYIO IS HAXOKIACHU A




HAaWJIydllero pPEIIeHWs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAXOAUTh IJIOMAIH U 0OBEMBI
¢Gury c moMoubI0 WHTErpajia; MPUBOJUTH MIPUMEPbl MATEMaTHYECKOTO

MOJIETTMPOBAHUS C IOMOLIBIO MU PEepeHInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs (GYHKUWH, THHEHHAS QYHKIUS, KBaApaTHIHAs
GbyHkuus, — paundoHanmbHas ~— (QYHKOUS, — CTENEHHas  (QyHKOuS,
TpUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
¢GyHKIMM, TMOKazaTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTh TpadUKNU U3YyYEHHBIX (PYHKIMH, BBIIOJHATH MPEoOpa3oBaHUs
rpadukoB GYHKINNA, UCTIONB30BaTh rPaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, MPH PEIICHUH 3a/1a4 U3 APYruX y4yeOHBIX MPEeIMETOB
W 3aJlad M3 peajbHOM >KM3HH; BBIpaXkaTh (hopMyslaMU 3aBHCHUMOCTH
MEXAy BEJIMYMHAMU; HCI0Ib30BaTh CBOMCTBA U IpaUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBeHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300paxkathb
Ha KOOPJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHUN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/ladl Pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, JOJIM U YaCTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3a7]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBIATh BBHIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIENOBATh MOJIyYEHHOE PEIICHUE U
OIICHUBATh MPABAOINO0OHOCTh PE3yNbTaTOB; YMEHUE MOJECIUPOBATH
peayibHbIE CUTYyallud Ha S3bIKE MATeMAaTHUKH;, COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUS, HEPaBEHCTBA W HX CHUCTEMbl [0 YCIOBHUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIM C HKCIOJIb30BAHUEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omnepupoBaTh IOHATUSAMH: cpelHee apudmMeTHueckoe,
Me/uaHa, HauOoJIblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHME H3BJEKaTb,
UHTEPNPeTHpPOBaTh MH(POpMAIMIO, MPEACTAaBICHHYI0 B TaOIUIaX, Ha
auarpammax, rpagukax, OTpakarollylo CBOMCTBA peabHbIX MTPOLIECCOB
U SBJCHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
qyarpamM; MCCI€A0BaTh CTaTUCTUUYECKUE AAHHBIE, B TOM YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB U OJJICKTPOHHBIX CPCACTB,




rpa(imqecxn nucciacagoBarTb COBMECCTHBIC Ha6JIIOI[€HI/IH C IIOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIy4alHBIA OIBIT U CIIy4ailHOE
cOOBbITHE, BEPOATHOCTb CIY4allHOTO COOBITHS; YMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSThH
(GopMyIBI CIOXKEHHUS M YMHOKEHHSI BEPOSTHOCTEH, (PopMyy MOTHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTBI U
(GopMynbI; OIIEHWBATh BEPOSTHOCTH PEAITBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh TOHATHAMU: CllydaliHas BEJIUYMHA, PACIPEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJAaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUM paclnpeaeieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHWE HCIIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIEIOBAHUM;, YyMEHHE
MPUBOJIUTh TPHUMEpPHl MPOSIBICHHUS] 3aKOHa OOJIBIIUX 4YHCENl B
IPUPOJHBIX U OOIIECTBEHHBIX SBICHMUAX; YMEHHE OIEpPHpPOBAThH
MOHATUAMM: COYETAHUE, IEPECTAHOBKA, YHCIO COYETAHWM, YHUCIIO
nepecTaHoBOK; OMHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ui pelIeHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MNOHITUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YyIWa, IUIOCKUHA Yrod,
JIBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpPsMBbIE,
napajuieTbHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXIy MPSMBIMH, YroJl MEXIy MPSIMOM U MIIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMH, PACCTOSIHUE MEXAY IIOCKOCTSMM;, YMEHHE HCIIOIb30BaTh
OpyU pelIeHUH 3a/ad H3ydeHHble (aKThl M TEOpPEeMbl IUIAaHUMETPHH;
YMEHHE OIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENU C TMOMOIIbI0 I€OMETPUUYECKUX MNOHATUU U

BCJIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh HOHATHAMM: IUIONAAb QUTYpbI, 00BEM (QUTYpHI,
MHOTOT'PaHHUK, TPABUIIbHBII MHOTOI'PaHHUK, CEYCHHE MHOTOTpaHHHKa,

KyO, mapajenenumnen, npusMa, nupamuia, Gurypa u HOBEPXHOCTh




BpallCHUs, IWJINHIP, KOHYC, Iap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYyCa, MIJIUHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO MapauIe/CUIe/ia, MUPAMH/IbI, IPU3MbI, [IHJIHH/PA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCA U UJIMHIPA,
napajyie/ibHbIe OCH WM OCHOBAaHHIO, CEUYCHHE IlIapa, IUIOCKOCTb,
Kacaromasics cdepsl, MUIHHIPA, KOHYCa; YMEHHE CTPOHWTH CEUYCHHE
MHOTOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpaIllCHHsI, WX CCYCHHUS, B TOM YHCIIC C TOMOIIBIO 3JICKTPOHHBIX
CPE/ICTB; yMEHHE NPUMEHATh CBOWCTBA TE€OMETPUYECKUX (QHTY,
CaMOCTOSATENILHO (HOPMYITMPOBATH OTPEACICHUST H3ydaeMbIX (Uryp,
BBIJIBUTaTh THUIOTE3bl O CBOWMCTBAX W MPHU3HAKAX TEOMETPHUYCCKHX
¢buryp, 00OCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE IPOBOIUTH
kinaccuukanuio (GUIYyp 1O pas3IdyHBIM [IPU3HAKaM, BBITOJHATh

HeO6XO)II/IMBIe AOIIOJTHUTECIBbHBIC ITIOCTPOCHUSA
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VYMmenne OINICpHUPOBATH TMOHATHUAMU: IBMIXKCHUC B IIPOCTPAHCTBE,
napajuIeNIbHbIN TIEPEeHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpazoBaHue TOM00MSA, TOAOOHBIE (GUTYPHI, yYMEHHE
pacrio3HaBaTh paBHBIC W TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIB30BaTh Tr€OMETPUICCKAE OTHOIICHUS
MpHU pEIICHUH 3a/1a4;, HAaXOIWTh T€OMETPUYECKHE BEITUYMHBI (JTHHA,
yroj, IJIomaas, 00bEM) MpH PEUICHWH 3a7a4 M3 JAPYrux Y4eOHBIX
NPEMETOB U U3 PEabHOM KU3HH; YMCHHE BBIYUCIISITH TEOMETPUICCKUE
BEJIMYKMHBI (IUIMHA, YrOJI, TUIOMAAb, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCIIOJIb3YSl U3YYeHHBIE (OPMYIIBI U METOJbl, B TOM YHCJE: TUIONIA/Ib
MIOBEPXHOCTH IMUPAMUJIBI, IPU3MBI, KOHYCA, IWINH/IPA, IUIOIMAIb CHEpPHI;
00bEM Ky0a, MPSMOYTOJIBHOTO MapauIeeuIe/a, TUPAMUIbI, IPU3MBI,
IWINHIPA, KOHYyca, IIapa;, YMCHHE HAaXOIHWTh OTHOIICHHE OO0BEMOB

noI00HBIX QuUryp
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YMeHue  OmepupoBaTh HOHSATHAMHU:  OPSMOYTOJIbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOpPa, CyMMa
BEKTOPOB, NMPOM3BEICHHE BEKTOpA HA YUCIIO, PAa3I0KEHHE BEKTOPa IO
0asucy, CKalsIpHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ JUISl PELICHUS TeOMETPUYECKHX 3ahad U 3a1ad

JPYruX y4eOHBIX MPEIMETOB
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YMmenue BBIOMpATh MOIXOAALIMA METOA s pEIIeHUs 3aaauu;
IIOHMMAHHME 3HAYUMOCTH MAaTEMaTUKU B M3YyYCHHM NPHUPOJHBIX H
OOIIECTBEHHBIX MPOILECCOB W SBJICHUH; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IpUMEPBl MAaTEMATUYECKUX OTKPBITUA POCCHUMCKOM W MHPOBOM

MaTE€MaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbeublie u nensie yncna. [Ipu3Haky qenuMMoCTy HEIbIX YUCE
. Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATHUYHBIC JpOOH, TMPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. [{eficTBus ¢ apupmeTHuecKkuMu
' KOPHSIMHU HaTypalbHOW CTENECHU
14 Crenenp c¢ wnensiM mnokazaTeneM. CTeNeHb C palMOHAIBHBIM IOKa3aTeJeM.
' CBolicTBa CTEMEHU
Ls CuHyC, KOCHMHYC ¥ TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uuncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlelictButenbHble uuciaa. ApupMETHYECKHE OIepalud C JACHCTBUTEIHHBIMU
1.7 yucnamu. [IpubmmkE€HHbIE BEIUMCIICHNUS, TPaBUIa OKPYTJICHUS, TPUKUIKA U OL[EHKa
pe3ynbTaTa BEIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIE YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruueckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI




3 QOyHKIMH U TpapuKH
31 Oynkius, crnocoObl 3amanus (pynkuuu. ['padux ¢yakuuu. Bzaumuo oOpaTHbIE
' ¢bynkuuu. Yérneie n Heuétneie pynkuuu. [leproaunueckue GpyHxkuun
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHMH QyHKoun. Hymm ¢yHKomm.
32 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Makcumymbl 1 MUHEMYMBI (yHKuuu. HamOombiiee ¥ HauMeHbIlee 3HaUCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUIUS C HATypaJlbHBIM M IIEJbIM TOKa3zaTesneMm. EE cBoiicTBa mu
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKH
3.5 [TokazarenpHas u norapudmuueckas GpyHKIUU, X CBOMCTBA U rpa@UKu
36 Touku paspeiBa. AcumnTorsl TrpadukoB (QyHkuuid. CoiicTBa (yHKIUH,
' HEMpPEepHIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hagana maTemaTnueckoro aHajimsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONW K HCCIAEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTh W
4.2 sKcTpeMyMbl. Haxoxnenne HanboIbIIero 1 HAMMEHBIIETO 3HAaYCHHUS (DYHKIINHA Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaliuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI
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