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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CpPeaHEro obiiero oopa3oBaHusl,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuThe y oOyyaronmxcs
NPAaBWIbHBIX MPEICTABIECHUNA O CYITHOCTH M MPOUCXONKICHUH T'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEeMaTUYECKOM HAyKO SBICHUI U TPOLIECCOB PEaTbHOT0 MUPA, MECTE T€OMETPUH
B CUCTEME HAyK U POJIM MATEMAaTHUYECKOT0 MOJIEJIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YUAIIUXCS, &
TaK)K€ KAa4yeCTB MBIIUICHUSI, HEOOXOAMMBIX JMJIA aJanTallid B COBPEMEHHOM
0OIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCIUTUIMH €CTeCTBEHHO-HAYYHOW HAINIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YyUYCHHUU OO0YyUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OMPOBEPTraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaXCHUS OKPYKAIOMIEr0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3Hble BUIbl YUEOHON U TPYIOBOM JEATENbHOCTHU, SABIISICTCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXHBIX KayecTB, IMO3TOMY akTyalbHa 3ajada
GopMupoBaHuss 'y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOM AESTEIBHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHMW U  JEUCTBUM, crnenupuyHbIX
Ir€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOrO  MPOJOJDKEHHUs  oOpa3oBaHUA 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE Npe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEel MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyTHEHUMN
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh U3yUYHUTh T€OMETPUIO OoJiee riIy0oKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM IeATeTbHOCTH.

JIOCTH)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CIEeUMBAETCS PEIIEHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHeIMH 3aadyaMu  OCBOEGHMS  Kypca
«I"'eomerpuny» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sBIsiroTCS :

e (dopMUpOBaHHE TIPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXHEMIIMX MaTeMaTHYECKUX MOJEJNAX, MO3BOJISIOIIMX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MHUPA;

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

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

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAalIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  DPEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
dopMupoBaHue  yMEHHUS ~TPOBOJUTH  HECIOXKHBIE  JJOKa3aTeJIbHbIC
pacCyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad C
[IPaKTUYECKUM COAECPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEN 00yUaronXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



e (QopmupoBanue (yHKIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
yYMEHHUE PaCIliO3HABATh MPOSIBICHUS 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
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpPEOMETPUH B HAYAJIC €r0 U3YUYCHU 3a/1a4, pEIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HaHMs, U OMNpeeNéHHBIM 00pa30oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKAaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalIuXxcs B Kypce CTepEOMETPUM TPOBOJIUTCA 32 CUET PEIICHUs 3a/1a4 Ha CO3JJaHue
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE coaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmipenensieTcss He TOJIBKO M0 COJEPKaTeIbHBIM JTUHUSAM, HO U 110 TOAaM 00y4YeHUs
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIAJIEHUE TEOMETPHUUECCKUMU
MOHSATHUSMHU Y HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpelluBaromuecss mnpsiMble. [lapamienbHOCTh HOpsIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyieiibHble TMPSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIETBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTB IMIIOCKOCTEN: TapajlIeNIbHbIE IJIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunes; IoCTPOCHHE CEUCHUI.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbIC MapajuieNIbHbIE W NEPHEHIUKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOopeMa O NpsMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejiennune]; U ero cpoucrtsa. llupamupa: n-yrojspHas nupamuia, TpaHU H
OCHOBaHUE MHUpPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUABL, IPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHW: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAs NpU3Ma H
MpaBWIbHAS THPAMUIA; NpPAaBWIbHAsg TPEYrOJbHAS MNHPAMUJIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOpPaBUIBHBIX MHOTOTPaHHUKAX: OKTad/Ip,
noaexa’ap u ukocasap. CeueHus npusMbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPIMOM,
IJIOCKOCTH. DJIEMEHTBhI CHMMETPUH B IUPAMUIAX, MApAIUICIICIUIENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLIAb OCHOBAHMI, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMPsAMOM npu3Msbl. [Inomans
OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€Hnon nupaMuibl. [lonstue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU OT0OHBIX TEI.

11 KJIACC

TeJsia BpalueHus

[Hunuuapuyeckas MTOBEPXHOCT, obOpazyrorniue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJIMHJPUYECKON TMOBEPXHOCTU. LlUMUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OChb;, IJIOMAAr OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh; TUTOIIAIb OOKOBOM U IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIne
¥ BBICOTA; OCHOBAHMS M OOKOBas IOBEPXHOCTb.

Cdepa u map: HeHTp, paadyc, AUaMETp; IUIOMIA[b IMOBEPXHOCTU CReEpshl.
Bzaumuoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
I0aab cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KomOunaruu Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBINA
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tenl. Teopema 00 00bEMe
NpsIMOYTOJILHOTO Mapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajiiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3agay, CBA3AHHBIX C
MIPUMEHEHHEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATAaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



Breruncnenne yrinoB Mexay HMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUYECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOrO OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, 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 POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHMS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEeIICHUM, PACCYKICHHH; BOCTPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HWHTEpEcax 370pOBOro U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHME, COATAHCHUPOBAHHBIA PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHON JIESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuabIM  chepaM  TPOQPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIbHON
Cpelbl, OCO3HAHMEM TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUY JJIsl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATAloB ¢
Pa3BUTHA WM 3HAYMMOCTH JJI Pa3BUTHUS IIMBWJIM3AIUM, OBJIQJCHUEM SI3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYH) W HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS IMPOTpaMMbl YYeOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gopmuposarnue 0A308bIX KOSHUMUBHBIX NPOYeCcco8 oobyuarowuxcsi (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAujeco  Mupda,  NpuUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KIaccuUKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN34;

e BOCHpPUHUMATH, (OPMYIUPOBATH M  NPEOOPa30BHIBATH  CYXKICHHS:
YTBEpJIUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA,



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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEpKACHUN (MpsMbIe U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTL MHPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus yuyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTesibckue 1eiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpOoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OpMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIIJITAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
0o0BbeKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOJEHUS, MCCIIEI0BAaHMS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIPOLIECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISIBIATH Ae(OUIUTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IIMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CTPYKTYpUPOBAaTh HHPOPMAIIUIO, MPEJACTABIATH €€ B Pa3IU4HbIX (opMax,
WLTIOCTPUPOBATH TPadUUIECKU;

e OLICHMBATh HaJIEKHOCTh uHhopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHble  Oelicmeus, 00ecneyusaom

copmMupo8aHHoCcms CoyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oo0menue:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSIMHU
U 1eJIsIMU OOILIEHHUST; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



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

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1aeMON TEMBI,
po0IeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALICJICHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYXMBATh pa3ju4yve M CXOACTBO MO3UIMI; B
KOpPpeKTHOU (hopme hopMyITHpOBaTh PA3HOIIACHUS, CBOM BO3PAKEHNUS,
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJaud,  SKCIEPHUMEHTA,
UCCJIeI0BAaHNUS, MPOEKTA; CAMOCTOSITEIHHO BRIOUPATh (DOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaTbHON
paboThl TpPU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHHUPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXKIaTh MpoOLECC H
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 CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUS.

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

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 peICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BOZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIETh HABBIKAMHM  IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa U PE3yIbTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [IPY PEIICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa L€ U YCIOBUSIM, OOBACHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTATOB JIESITEIBHOCTH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

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

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCT U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIBHBI MHOTOT'PDAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (NHpaMuaa; TMpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIA
KkiIaccupukauy  (BbIMYKJIbIE W HEBBITYKJIble MHOTOIPAHHUKHU; MpaBUIbHBIC
MHOTOTPAaHHUKH; PSIMbIEe U HAKJIIOHHBIEC MPU3MBI, NTapaJICICIUIE/Ibl ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHH, UCTIONB3YSI METO/I CIEOB.

Ctpoutrh ceyeHUS MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHSATH
(BBIHOCHBIE) TUIOCKHME YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTyp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEJTUYUH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUMUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMHU, OT TOYKM JIO TpsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIAMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XKJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, NPHUMEHSS U3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 Ha  BBIYUCIEHUE  YIJIOB  MEXAY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXKIY TMPSAMOA M  IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIOIIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYIT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



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

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexkax U
PHUCYHKaXx.

[IpumensTs reomeTpuueckue (HakThl 7S pEHICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANoIaralonX HECKOJIbKO [IaroB PEIIeHUs, €CJIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumensT, mpocTelliie MNpOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3aad.

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

[IpyuMeHsATh MONy4YeHHbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TPUMEHITh HM3YYCHHbIE TOHATHS B TMPOIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKH C(HOPMYIMPOBAHHOW MPOOJIEMbI, MOJIETUPOBATh  pealbHbIC
CUTyallud Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYHUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; IMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMTMCaHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHMS.

BBIYUCISATE COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300pakate m3ydaemble (PUTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUsI.



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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBHUSL CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NAPAILIEIETUATIEA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPAaMHM, CKAJIIPHOE NMPOU3BEAEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJsIpHOE IMPOMU3BEJCHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarINX HECKOJBKO IIAr0B PEMICHUS, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pemate mpocreiiline reoMeTpUYECKUE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUWA U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pa3liaM WM aJirOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATh OpOCTEWIIME MPOTPAMMHBIE CPEIACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUYECKHX 3a7ay.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONIE U
KU3HH, pACIO3HABATH POSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNy4YEHHBIE 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTreMaTu4eckd CHOpMyIUpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATHI M TE€OpEM, ammapara aire0psl; pemarh
MMPAKTUYECKUE 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMast, MI0CKOCTh, IMPOCTPAHCTBO.
bu6mmoreka [{OK
1 [IpaBuna n3o0pakeHus: Ha pUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUs TIIIOCKOCTEH, MapaieTbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA
) [Tonatus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [IOK
nepeceKarouecs npsmas v mioCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, | bubnuoreka [IOK
nepeceKarouecs npsmas v mioCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PAHHUKAMHU,
4 n300pakeHue MHOTOIPaHHUKOB Ha 1 Bubmrorexa LIOK
P P https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexax
HavanbpHble cBeieHus 0 Kyoe U mupamue,
R bu6mmoreka [JOK
5 uX pa3BEpPTKU U Mozenu. CeueHus 1
https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbHble cBeieHus 0 Kyoe U mupamue,
R bubmuorexka [JOK
6 uX pa3BEPTKU U Mozenu. CeueHus 1
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 1

CICACTBUA U3 HUX

https://m.edsoo.ru/OccS5céfe




[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

HnapaJisICJIbHBIC IJIOCKOCTU

bubmuoreka [JOK
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U bubmmorexa [HOK
PEOMETPHI: PeOMETP https://m.eds00.ru/65¢6b106
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATUYECKOM TIOCTPOEHUHT
bubmmoreka [{OK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
bu6moreka [IOK
11 NIPOCTPAHCTBE: MIEPECEKAIOIINECH,
https://m.edsoo.ru/1a2520f6
MapajuieTbHbIE U CKPEIIHBAIOIIAECS MPSMbIE
[TapannensHOCTh TPSAMBIX U TIIIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIJIEIbHbIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; MaPaAUIENbHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanneabHOCTh NPSAMBIX U TIOCKOCTEN B
. bu6mmoreka [JOK
13 npoctpanctse: [lapaninensHOCTh NpIMON 1
https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bu6mmoreka [JOK
14 VYriasl ¢ coHanpaBIE€HHBIMU CTOPOHAMM
https://m.edsoo.ru/9f4071b9
bubmuorexka [JOK
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/fe733862
bubnuoreka [JOK
16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTh MIIOCKOCTEN: bubnuoreka [IOK

https://m.edsoo.ru/2e18f255




bubmuoreka [JOK

18 CBoiicTBa napajijiebHbIX TNIOCKOCTEN
https://m.edsoo.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI
P poetp uryp bubmmoreka [{OK
19 Ha IJIOCKOCTH: TETPadp, KyO,
https://m.edsoo.ru/4a28dc02
napajuiesienunes
20 [TocTpoenue ceueHuit bubmmorexa [HOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuennit brbnmorexa [HOK
https://m.edsoo.ru/ec26fe5d
KonTtponsHas padota o teme "lIpsimbie u
bu6moreka [IOK
22 IUIOCKOCTH B MIPOCTPAHCTBE.
o https://m.edsoo.ru/9a0a%56
[TapanensHOCTh IPSAMBIX U TIJIOCKOCTEH
[TepieHAMKYASAPHOCTD MPSIMOM U TIIIOCKOCTH:
PLCHZHIYIEP P Bu6nuorexa [IOK
23 MEePIECHANKYIISIPHBIE TPSMBIC B
https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
NEPIEHIUKYIIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasienbHbIE U bubnuorexa [JOK
NEPIEHIUKYIAPHBIE K MIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U bubnnoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U bubnunoreka [JOK
IIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o psIMOI EPIIEHIUKYIIPHON bubnunorexa [JOK
ILIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsAMON NepIEeHAUKYISIPHON bu6nuoreka [IOK

IIIIOCKOCTH

https://m.edsoo.ru/bd3745{8




Teopema 0 IpsIMOM IEPIIEHIUKYIIAPHON

bubmuoreka [JOK

30
IUIOCKOCTH https://m.edsoo.ru/7d18834b
[TepieHAMKYNSP U HAKIOHHBIE: PACCTOSIHUE
P y P P bubmmorexa [{OK
31 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
Ny https://m.edsoo.ru/33c477d3
NPAMOM A0 IIOCKOCTH
[TepieHAMKYNISP U HAKIOHHBIE: PACCTOSTHUE
P y P P bubmmoreka [IOK
32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/66fefadd
NPSAMOM 0 TIIOCKOCTH
[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
P y P P bubmmoreka [IOK
33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
. https://m.edsoo.ru/aSb7b8e3
MPAMOM J0 IITOCKOCTH
[TepieHAMKYSP U HAKJIOHHBIE: PACCTOSTHUE
P YAp P Bu6nuorexa [IOK
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/dbee22bc
NPAMOM 10 IIIOCKOCTH
35 VYTriael B IPOCTPAHCTBE: YroJl MEKAY NPAMO bubnuoreka [IOK
U IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJl bubnuoreka [IOK
JIIBYTPAHHOIO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl bubnuorexa [JOK
JIIBYTPAHHOIO yriia https://m.edsoo.ru/c7c777ed
18 [lepneHIUKyYISIPHOCTD IUIOCKOCTEMN: MPU3HAK bubnunoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK bubnunoreka [JOK
MEePIEHIUKYISIPHOCTH IBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnieHAMKYIAPHOCTD IIOCKOCTEN: MIPU3HAK bubnunoreka [JOK
MEPIEHIUKYIAPHOCTU IBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
. bubnuoreka [JOK
41 TeopeMa o0 TpEX MepHeHAUKYISIpax

https://m.edsoo.ru/e4972cdc




bubmuoreka [JOK

42 Teopema o TpEx nepIIeR MKy IPaX https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApAX bubmorexa HOK
https://m.edsoo.ru/9f246736

KonTposnsHast paboTa o Temam

44 "[lepneH IUKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
miockocTel" u "YTIbl MEXIy IPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIE 1 bubmuotexa [JOK
HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKa
[Ipu3ma: n-yronpHas npu3ma; rpaHu U

46 OCHOBAHMS IPU3MBI; IPSIMasi 1 HAKJIOHHAS bubnuoreka [IOK
MPU3MBI; OOKOBas U MOJTHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

A7 [Tapannenenunen, npsMOyroJbHbII bubnuoreka [IOK
MapajiesienuIea U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuia: n-yrojibHasi IMpaMuia, TpaHu U

43 OCHOBaHHUE MTUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuorexa [JOK
MOBEPXHOCTH MUPAMUJIBI; IPABUIIBLHASA U https://m.edsoo.ru/fblcd0as
yCeu€HHasi mupamMuaa
[IpaBUsIbHBIE MHOTOT'PAHHUKU: TTOHATHE
MIPaBUIILHOTO MHOTOI'PAHHUKA; ITPaBUJIbHAS

49 Mpu3Ma 1 NpaBUJIbHAS MTUPAMUJIA; Bubmmorexa LIOK

MIpaBUIIbHAS TPEYTOJIbHAS MUpaMUa U
MIPABUIIBHBIN TETPasdIp; KyO

https://m.edso00.ru/074c8865




IIpencrasnenue o NpaBUILHBIX

bubmuoreka [JOK

50 MHOTOIpaHHHMKAX: OKTadAp, J0JASKa’Ip U
P AP, AOACKAIAP https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, MIPSMOH, TIIOCKOCTH.
51 DJIEMEHTEI CUMMETPUN B IUPaAMHUIAX bubnmorera [TOK
p pamuax, https://m.edsoo.ru/b9e777d9
napajuiesienumneax, MpaBUiIbHbIX
MHOTOTpaHHUKAaxX
50 BrrunciieHue 31€MEHTOB MHOTOTPAHHUKOB: bubnuoreka [JOK
pé0pa, TuaroHau, yribl https://m.edsoo.ru/6¢cdbecef
[Tmomans 60KOBOM MOBEPXHOCTH M TIOJTHOM
53 ITOBEPXHOCTH MPSIMOM TPU3MBI, ILIOIIA /b bubnuoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MMOBEPXHOCTH MPSMOMN TTPU3MBI
[Tmomaae 60KOBOM OBEPXHOCTH H
54 MOBEPXHOCTH MPABUIIBHOW MUPAMUJIBI, bubnuoreka [IOK
TeopeMa O IJIOMAIH OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOM MUPAMHMIbI
55 KonTtponbHas padoTa o Teme bubnunoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bu6 OK
56 ITousitre 00 00BEME nommorexa I
https://m.edsoo.ru/7ad0020b
. bu6 K
57 O0BEM TUpaMuUIBI nommorexa O
https://m.edsoo0.ru/235171b3
.. b K
58 OO6BEM TUpaMHuIBI nommorexa I10
https://m.edsoo.ru/f47dfefd
.. b K
59 OO0BEM TUpaMHUIBI nommorexa I10

https://m.edsoo.ru/79¢10312




bubmuoreka [JOK

60 O06BEM nupamuIbI 1
https://m.edsoo.ru/2faadc3f
61 O06BEM TPU3MBI 1 bubmorexa HOK
https://m.edso0.ru/79853608
62 O06BEM TPU3MBI 1 bubmorexa HOK
https://m.edsoo.ru/1e053890
63 O06BEM TTPU3MBI 1 bubmorexa HOK
https://m.edsoo.ru/482d3f51
64 KonTponsnas pabora no teme "OO0bEMBI | bubnnorexa [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE CCTEMAaTH3aITUS
. . bubmuorexa [JOK
65 3HaHu#. [locTtpoenue ceuennii B 1
https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0000IIIEHNE CCTEeMaTH3aITUs
3HaHUU. Beryucienue paccTosIHM: MEXK Iy
. bu6mmoreka [IOK
66 JIBYMSI TOYKAMHU, OT TOYKH JI0 MPSMOH, OT 1
https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIJIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS TPSIMBIMU
67 Hrorosas koHTpoJIbHAS paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeruuciieHue yrioB: MexIy
68 CKpEIIUBAIOIIUMHUCS IIPIMBIMHU, MEX 1 bubmnorexa [IOK
P Hl“ B p ’ y https://m.edsoo0.ru/56765e8b
MPSIMOM M TJIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YIJI0B MEXKY MIJIOCKOCTSMU
OBIIEE KOJIMYECTBO YACOB I10 63
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
undposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

| Cdepa u map: neHTp, paanyc, JuameTp; | bubnuoreka [JOK
IJIOLIAa/1b TIOBEPXHOCTHU chephl https://m.edsoo.ru/0341bc2b
BsaumHoe pacnonoxenue chepsl u

bubmmoreka [{OK
2 MIOCKOCTH; KacaTelIbHas INIOCKOCTD K 1
https://m.edsoo.ru/bed12a43
cdepe; momaab cheps

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[unuHapudeckas TOBEPXHOCTb,

4 00pasyromue MHIHHIPUIECKOM | bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edsoo.ru/6054b8cl
ITOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

bu6mmoreka [JOK
5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1
. . https://m.edsoo.ru/188f6216
Io1aab OOKOBOM M MOJHON MOBEPXHOCTH
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.

6 PazBéprka unnunapa. CeueHuss HUIMHAPA 1 bubnunoreka [JOK
(TI0CKOCTBIO, TApAILICIBHON UITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHON OCH IIINHAPA)

KoHunueckas HoBepXHOCTh, 00pa3yroIiue
N P PASYIO bubmuoreka [JOK
7 KOHMYECKOU MOBEPXHOCTH, OCh U BEPIIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHHYECKOU MOBEPXHOCTH




Konyc: ocHOBaHue U BepIMHa,

bubmuoreka [JOK

Bpamienus" u "O6beMsl Ten"

8 oOpas asg ¥ 0Cb; IUIOIIaasL OOKOBOM U
pasylomt et https://m.eds0o.ru/897dd3b2
TOJTHOM MOBEPXHOCTH
VYceuéHHBIN KOHYC: 00pa3ylomue u
9 BBICOTA; OCHOBaIZHs{ u goxifas{ bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3obpaxenue KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
. bubnuoreka [JOK

10 (TIOCKOCTHIO, MapauIeIbHOW OCHOBAHUIO,

. https://m.edsoo.ru/Obdelbe8
Y TIOCKOCTBIO, TPOXO/ISAIICH uepes
BEpIIHHY)

1 KomOunamms ten BpareHus u bubmuorexa [JOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

bu6mmoreka [IOK
12 cdepsr; cepa, BucaHHas B
https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

13 [TorsTe 06 00BéMe. OCHOBHEBIC CBOMCTBA bubmuorexa [JOK
00BEMOB Tel https://m.edsoo.ru/26a03fb7

bu6mmoreka [JOK

14 O06b¢

PEM HITHHAPE, ROHyed https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0BEéM mapa u miomaas chepsl

P mas chep https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
bubnuoreka [JOK
16 CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU
. . https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 00bEMAMHU MOOOHBIX TN
17 KonTtponeHas pabota no temam "Tena bu6nuoreka [IOK

https://m.edsoo.ru/4a33a8ab




bubmuoreka [JOK

18 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE
https://m.edsoo.ru/Scaefclb
bubmmorexa [{OK
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHHE BEKTOpa Ha YUCIIO nommorexa 110
https://m.edsoo.ru/dee379eb
Pasnoxxenne BexkTopa 1o Tpém
bubmmoreka [{OK
21 HEKOMIUTAHApHBIM BeKTopaM. [IpaBuio
https://m.edsoo.ru/a28fd74e
napajuiefenunesna
Pemenne 3agay, CBSI3aHHBIX C
. . bubmuorexa [JOK
22 NIPUMEHEHHUEM IIPABUJI JIEUCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPaMH
3 KoopanHaTHO-BEKTOPHBIN METO/ NPU bubnuoreka [IOK
pELIEHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssMoyronpHas cucteMa KOOpINHAT B
PAMOYT P bu6mmoreka [IOK
24 npoctpancTBe. KoopauHatel BeKTOpa.
. https://m.edsoo.ru/48db7058
[Ipocreimme 3agaun B KOOpANMHATAX
)5 Yroa mexay Bekropamu. CKasipHOE bubnuorexa [JOK
NIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay npsMbIMU U bubnnoreka [IOK
IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KontponbHas padota o teme "BekTopbl 1 bubnunoreka [JOK
KOOPJIMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHUE, 0000IICHNE 1
)3 cucreMarusanus 3HaHuil. OCHOBHbIE bubnunoreka [JOK

¢urypsl, (hakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

https://m.edsoo.ru/1780ba5d




[ToBTOpEHue, 0600IICHNE U

29 cucreMarusanus 3HaHuil. OCHOBHbIE | bubnmoreka [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPU T
IToBTOpenue, 06001IIEHNE 1

30 CI/ICTel\faTI/Ba ust 3121{1/11?1 3amgauun 1 bubmmorexa [TOK

i e https://m.edsoo.ru/7491efe0
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 06001IICHNE U
. bubnuoreka [JOK
31 cHCcTeMaTH3alMs 3HaHul. 3a1a4un 1
https://m.edsoo.ru/4dffda97
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHuE, 0600IICHNE 1

1 cucrtemaTusanus 3HaHuii. OCHOBHbIE 1 bubmuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETpUHU

33 Hrorosas koHTpoJbHAs paboTa 1 bubmorexa OK

https://m.edsoo.ru/ec24dfc?

34 [ToBTOpEeHuEe, 0600IICHNE 1 | bubnuoreka [IOK
cUcTeMAaTU3aIys 3SHaHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM 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, MPsSIMasi, INIOCKOCTh
- [IpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIACACTBUS U3 HUX MPH PEIICHUN
' reOMETPUUECKUX 33/1a4
73 OnepupoBaTh MOHATUSIMH: NApaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimpoats B3aiMHOE PacroyioKeHHE MPSMBIX U TNIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh NOHATHSMMU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOTIO yIJa,
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'PAHHUKA, IIPaBUJIbHBIN
MHOTOI'PAHHUK
29 PacrioznaBaTh OCHOBHBIE BHbl MHOTOI'PAHHUKOB (IIUpaMua, Mpu3Ma,
' HPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccuduimpoBare MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS Ui
- knaccu@ukanuy  (BBINYKJIbIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHHUKHM, TMPSAMbIE U HAKJIOHHBIE IIPU3MBI,
napasuieIeIIe bl )
=9 OnepupoBarb  MOHATUSIMHU: CeKylmass  IIJIOCKOCTb, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATP MPUHIUNBI TMOCTPOCHHS CEUEHUH MHOTOTPAHHUKOB,

HCIIO0JIb3Ys MCTOJ CIICAOB




7.11

Crpoutb ceyeHUs] MHOIOTPaHHHUKOB METOJOM CJIEOB, BBINOJIHATDH
(BBIHOCHBIC) TJIOCKHE YEPTEKHU 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
PCIICHUU CTAHAAPTHBIX MATCMATHYCCKHUX 3aaa4 Ha BbIYUCIICHUC
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, NPUMEHSSI W3BECTHBIE AHAIMTHYECKHE METOJbI IpU
pelIeHnN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHHUE 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, mnHMpaMuga) C  OpUMEHeHueM  (GopMmyl,  BBIUYHUCIATH
COOTHOILIEHUS MEX/1y TIIOIIAaIIMU 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 U MHTEPHIPETUPOBATH HMHGOPMAIUIO 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

NPUMEHEHHUS 3a/1aHbI B IBHOU opMme

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 3aKOHOB I'€COMETPUU B HCKYCCTBC

7.20

[IpuMeHsATH TOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
pealbHbIE CUTYyallud W NPUMEHATHh W3yYEHHBIE NOHATHUS B IPOLECCE
MIOMCKA pelIeHUs] MaTeMaTH4YecKu CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJIENIMPOBATh PEAJIbHBIE CUTYAllMH Ha SI3bIKE TEOMETPUH, UCCIIE0BATh

NMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'COMCTPUICCKUX MOHATUHN 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 MAaTECMaTHUYCCKUX OTHOIIICHUH M
HaXO0XIACHUC TrCOMECTPUICCKHUX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPpUMCHSA HU3BECTHBIC METObI npu  pCUICHUU CTaHIApPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh npocTeiiiiue NporpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl IpPU PEIICHUH CTEPEOMETPUUECKUX

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 CUTYallMH U MPUMEHSTh W3YYEHHBbIE MOHATHUS B IpOLecce
MOKWCKA PpEIICHUs] MaTeMaTH4eCKu C(OpPMYIUPOBAHHONW MPOOIEMBI,
MOJIEJIMPOBATh PEAIbHBIE CUTYALINH Ha SI3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM T€OMETPUUECKUX OHATUN U
TeopeM, anmnapara anreOpbl, perarbh NPakKTUYECKUe 3aJauu, CBsI3aHHbIC

C HaAXOKACHUEM I'COMCTPHUICCKUX BCIINYUH




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUSI cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, IPOCTPAHCTBO.
[lonsiTve 00 aKCHOMAaTHMYECKOM IOCTPOEHHHM  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3anMHOe pacnonoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeuuBaroiuecss npsimble. [lapamienbHOCTh NOpSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHBIE IpPsSMBIE B  INPOCTPAHCTBE,
MapajuIebHOCTh TPEX MPSIMBIX, NApauIeIbHOCTh MPSIMON M IJIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJTIOCKOCTEH: napasieibHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX miockoctei. [Ipocreiimme mpocTpaHCTBEHHblE (UTYpbl Ha

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

7.3

[lepnieHIUKYIAPHOCTh MPSIMOM M TUIOCKOCTH: MEPIEHIUKYISPHbIE NpSIMbIE B
MPOCTPAHCTBE, MpsIMbIe MapajljieNibHble M MEepHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpPsIMOM M IUIOCKOCTH, TEeopeMa O MpsSMOi
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAy MpsSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEMHBI yrojl JBYCPaHHOTIO  yIJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT IPSIMOH JI0 TUVIOCKOCTH, MPOEKIUS PUTyphl Ha INIOCKOCTh. [leprnenuKynspHOCTh
IUIOCKOCTEH: MpU3HAK MEePIEeHINKYIIPHOCTH JBYX IockocTeil. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'PaAHHHUKH, pasBépTKa MHOTOI'PaHHHKA. HpI/ISMaZ n-yroJibHas
IIpu3Ma, rpadd 1 OCHOBAHUA IIPU3MBI, IIPsAMAsA WU HAKIIOHHAA ITPHU3MBI, OoKOBas U
IIoJHas MMOBEPXHOCTH IMPpU3MBI. Hapannenenﬂnez[, HpﬂMOYFOJ’ILHLIfI
Hapajuiejienuiea u €ro CBOMCTBA. HI/IpaMI/II[al n-yrojipHas nvupamMuza, rpaHu u
OCHOBAHHUC MUpaMUbI, OOKOBas U MOJIHAs MOBCPXHOCTL ITUPAMUIBI, IIPpAaBHUJIbHAA U
yceqéHHaﬂ nmupamMujaa. DIIEMEHTHI npu3aMbl "W  MHAPAMUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: TMOHATUC MPABUJIIBHOTO MHOTOI'paHHUKA, IPAaBUJIbHAA IIpHU3Ma U

IpaBUJIbHad IMUpaMUua, IIpaBUJIbHAA TPECYroJibHas IMHUpaMuJa U HpaBPIJ'IBHBIfI




TeTpa’ap, KyO. IIpencraBneHne o0 NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojaekadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIHHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHUpaMUJAX, MapauleseNuIeiax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Borunicnenue 351eMeHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTHM M IIOJIHOM IOBEPXHOCTH MPSAMOM MPHU3MBI, IJIOLIAAb
OCHOBAaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3Msl. [1nomans 0okoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH NPABUIBHOM IHpamMuIbl, TEOpeMa O IUIOLIAAH

yceu€HHo# nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMu/Ibl, TPU3MBI

7.7

[Tonobnbie Tema B mpoctpaHcTBe. COOTHOIIEHHUS MEXAY  IUIOMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pasyrollue IMJIMHIPUYECKON MOBEPXHOCTH,
OoCb IWIMHApUYECKOoW moBepxHocTH. Uumuunap: ocHoBanust u  OokoBas

MOBEPXHOCTh, 00pa3ymolas u 0Chb, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3yrOIIME KOHUYECKON TOBEPXHOCTH, OCh M
BepIIMHA KOHUYECKON oBepXHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yroIas
U OCh, IUIOIMAJb OOKOBOWM M TIOJHOW ITOBEPXHOCTU. YCEUYEHHBIM KOHYC:

o6pa3y}0mI/Ie X BbICOTA, OCHOBAHUA U OoKOBas IIOBEPXHOCTH

6.3

Cdepa u map: nentp, paauyc, AMaAMETp, IIIOLIAAb TOBEPXHOCTH chephl. Bzanmuoe

PaCIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasaA IIJIOCKOCTh K C(bepe, omanb

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

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

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tousitne 06 06véMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO Mapajuiesienumena u ciaenctBus u3 He€. OOBEM muIMHIpA,

KoHyca. O0BEM 1apa u mioumaab chepsl

6.7

Ilomo OHble Tela B MMPOCTPAHCTBC. CooTHotmeHHs MCKAY IomaaiaMu

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TN




6.8

Ceuenus nuiauHApa (MapajuiesIbHO U TMEPIEeHIUKYISIPHO OCH), CEUECHHs] KOHYyca

(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YepEe3 BEPILNHY), CEUEHHUS LIapa

6.9

Bekrop Ha miockoctu u B mpocTpaHcTBe. ClI0)KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHEe BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaMm. IlpaBuio mapamienenunena. Pemenue 3aaad, CBSI3aHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU

6.10

[IpsimoyronpHast cucremMa KOOPAMHAT B NpOCTpaHCTBE. KoopAaumHAThl BEKTOpA.
[Ipocreiimme 3amaun B KOOpJAMHATaX. YTOJ Mexay Bekropamu. CkaisipHOE
MPOU3BEICHUE BEKTOPOB. BBIYHMCIIEHNE YIIIOB MEXKAY MPSAMBIMU U TJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIETO OFPA3OBAHMUS

Kon
NpoBepPsieMOro
TpedoBaHUs

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

Brnagenne meTonamMu JIOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a]1ad;
yMeHHue (HOpMyIHpOBaTh M ONEPUPOBATH MOHATUSIMH: OIpPEICIICHUE,
aKCHoMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, TOKA3aTeIbCTBO,
PaBHOCHUIIBLHBIE (bOpMyIUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTHUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YeCKOU WHAYKIOHUHW; TIPOBOJUTH AOKA3aTCIbHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HHIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OIEPAIlii HaJl MHOKECTBAMHU; YMEHHE UCIIOIh30BATh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar Jjisl ONHCAHHUS  PEabHBIX
MIPOIIECCOB U SIBJICHUH W MPHU PEIICHUH 33134, B TOM YHCIE U3 APYTHX
y4eOHBIX TPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MHKI, rpad Ha IUIOCKOCTH; YMECHHE 3a/aBaTh U
OIHCBIBATH 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  IIOKa3aTcjiCM, CTCIICHb C ,Z[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOI'O 4YHCJIA, OCTATOK IO MOAYJK, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padlnOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna npu pCHICHUN 3aJ1a4; 3HAKOMCTBO
C DpPAa3jIMYHbIMU TMO3WUOUOHHBIMH CHCTCMAaMHU CYHHCIICHHUSA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUYCHUN U Hp606pa3OBaHI/IH BLIpa)KCHI/Iﬁ (0]

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pOGHO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONIEPUPOBATh MOHATUSAMU: MOCIEA0BATEIBHOCTbD,
apupmeTHuecKas ~ Iporpeccusi,  TI'eOMETpHYEcKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IPOTrpeccus; yMEHHe
3a/aBaTh  IIOCJIEIOBATEIbHOCTH, B TOM UHCIE€ C IIOMOUIbIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJYIb U
apryMeHT KOMIUIEKCHOTO 4HucIa, popMa 3alucy KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs M alredpanyeckas), yMETb
MIPOU3BOJIUTh apU(PMeTHUECKUEe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPbl  HMCHOJb30BAaHUS  KOMIUJIEKCHBIX  YHCE,
ONEepUpOBaTh TNOHATHUAMHU: MaTpuua 2X2 u 3x3, omnpeaenuTenb

MaTpHIIbl, FCOMETPUUECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, HpPAIlMOHAIbHbIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPABEHCTBA, HX CHCTEMBI; YMEHHE OIEepUPOBAThH
MOHATHUSMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMA YPAaBHEHUH W HEPABEHCTB, PABHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPABEHCTBA U CHCTEMBI C MOMOIIBIO PA3JIMYHBIX NPHUEMOB; peiaTh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C NAPAMETPOM; IPUMEHSITH
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsSl PEIICHUS] MAaTEMaTUYECKUX

3a/laq U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIMM, TepBas U BTOpas MpousBogHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3UUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; YMEHHE HaxOIUTh acUMMOTOTHI Tpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIO3UIUHU (YHKIIMMA, HAXOIUTh YpaBHEHUE KacaTelbHOU
K TpaduKy yHKIIMHU;, YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUMH; yMEHHE HCIOJb30BaTh MPOU3BOAHYIO Ui HCCIEIOBAHUS
(GyHKIMHI, HAaXOAUTH HAHOOJIBIIINE U HAUMEHBIINE 3HAYeHUS (PYHKINNI;
CTpOUTh TpadUKy MHOTOUJIECHOB C HCIIOJIb30BAaHWEM armapaTa

MAaTEMAaTUYCCKOTO aHalin3a, MPUMCHSATH IPOU3BOJHYIO IJI HAXOKACHUA




HAaWJIydllero pPEIIeHWs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAXOAUTh IJIOMAIH U 0OBEMBI
¢Gury ¢ momMoupI0 WHTErpaja; IPUBOJAUTH MPHUMEPbI MATEMATUYECKOTO

MOJIETMPOBAHUS C IOMOILIBIO TU(HepeHIIMATIBHBIX YpaBHEHUI

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs (GYHKUWH, THHEHHAS QYHKIUS, KBaApaTHIHAs
GbyHkuus, — paundoHanmbHas ~— (QYHKOUS, — CTENEHHas  (QyHKOuS,
TpUTOHOMETpHUYEeCKHe (yHKIMH, OOpaTHBIE TPUTOHOMETPUIECKUE
(GyHKIMM, TOKa3aTenpHas M Jorapudmuueckas (YHKIUH; YMEHHE
CTpOUTh TpadUKNU U3YyYEHHBIX (PYHKIMH, BBIIOJHATH MPEoOpa3oBaHUs
rpadukoB GYHKINNA, UCTIONB30BaTh rPaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, MPHU PELICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
W 3aJa4 M3 peajbHOM >KM3HU; BbIpaXaTb (popMmyliaMH 3aBHCHUMOCTHU
MEeXAy BEJIMYMHAMU; HCIOJIb30BaTh CBOMCTBA U IpadUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBeHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300paxkathb
Ha KOOPJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHUN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 3a/ladd 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); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 3aJaud, UCCJIENIOBATh MOJIyUYEHHOE PEIICHHE U
OIICHUBATh MPABAONOI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
peayibHbIE CUTYalluu Ha SI3bIKE MATEMAaTHKH; COCTaBJISTh BBIPAXKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENHU C KCIOJIb30BAaHUEM armnapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omnepupoBaTh IOHATUSAMH: cpelHee apudmMeTHueckoe,
Me/uaHa, HauOoJIblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrO HaOOpa; yMEHHE MW3BIIEKATh,
UHTEPHpPETHpOBaTh MH(POPMAIMIO, MPEJCTABICHHYI0 B TabauIax, Ha
auarpammax, rpagukax, OTpakarollylo CBOMCTBA peabHbIX MTPOLIECCOB
U SBJCHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
qyarpamM; HMCCIEA0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB U 3JICKTPOHHBIX CPCIACTB,




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

JUarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIy4alHBIA OIBIT U CIIy4ailHOE
cOOBbITHE, BEPOSATHOCTH CIY4allHOTO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM T'papUUECKHX METOJIOB; NMPHUMEHSTh
(GopMyIBI CIOXKEHHS M YMHOKEHHSI BEPOSTHOCTEH, (PopMyy MOITHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTB U
(GopMynBI; OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: Cly4dallHas BEJIMYMHA, PpACIPEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (YHKIUM paclpeaeieHus Hu
IJIOTHOCTH ~ PAaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHWE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacipeneneHni s peleHns 3a/1a4; 3HAKOMCTBO € MOHATHAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHHUM; YyMEHHE
MPUBOJIUTh TPHUMEpPHI MPOSIBICHHUS] 3aKOHa OOJIBIIUX 4YHCENl B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIEpPHpPOBAThH
MOHATUAMM: COYETAaHUE, IEPECTAHOBKA, YHUCIO COYETAHMH, YHCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ul pelieHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHI; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh NOHSTUAMU: TOUKA, TMpsiMasi, IJIOCKOCTB,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YyIWa, IUIOCKUHA Yrod,
JIBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpPsMBbIE,
napajuieTbHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXIy MPSMBIMH, YIOJl MEXKIY NPSAMON U IMJIOCKOCTHIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMH, PACCTOSIHUE MEXAY IIOCKOCTSMM;, YMEHHE HCIIOIb30BaTh
OpyU pelIeHUH 3a/ad H3ydeHHble (aKThl M TEOpPEeMbl IUIAaHUMETPHH;
YMEHHE OIEHHBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENU C TMOMOIIbI0 T€OMETPUUYECKUX MNOHATUN U

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

KyO, mapajienenumnen, NpusMa, Nupamuiaa, (GuUrypa U MOBEPXHOCTb




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, 1apa, pa3BépTKa MOBEPXHOCTH, CCUCHHS KOHYCa U MUJIMH/IPA,
napajyie/ibHble OCH WM OCHOBAaHHIO, CEUYCHHE IlIapa, IUIOCKOCTb,
Kacaromasncs cdepsl, MUIHHIPA, KOHYCa; YMEHHE CTPOHMTH CEUYCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpaIllCHHsI, WX CCUYCHHUS, B TOM YHCIC C IOMOIIBIO 3JICKTPOHHBIX
CPE/ICTB; YMEHHE NPUMEHATH CBONCTBA TE€OMETPUYECKUX (HTYP,
CaMOCTOSATENILHO (HOPMYTMPOBATh OMPEACICHUST H3ydaeMbIX (QUryp,
BBIJIBUTaTh THUIOTE3bl O CBOWCTBAX W NPHU3HAKAX TE€OMETPHUYCCKHX
¢buryp, 00OOCHOBBIBATH HWJIM OIPOBEPraTh WX, YMCHHE MPOBOIUTH
knaccuukamuio (GUIyp 1O pasauyHbIM TMPH3HAKAM, BBITIOJIHSITH

HeO6XO)II/IMBIe AOIIOJTHUTECIIBbHBIC ITIOCTPOCHUSA
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VYMmenne OINICpHUPOBATH TMOHATHUAMU: IBMIXKCHUC B IIPOCTPAHCTBE,
napajuIeNIbHbIN TIEPEeHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHWe MOMO0HMS, TOAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC W MOJOOHBIE PUTYPHI, B TOM YHCJIE B MPUPOJIC,
HCKYCCTBE, apXUTEKTYpe; UCIOJIB30BaTh Tr€OMETPUICCKAE OTHOIICHUS
MpHU pEIICHUH 3a/1a4;, HAaXOIWTh T€OMETPUYECKHE BEITUYMHBI (JTHHA,
yroj, IJIomaas, 00bEM) MpHU pPEUIEHWH 3a7ad W3 JPYrux ydeOHBIX
NPEMETOB U U3 PEaJbHOM KU3HH; yMEHUE BBIYUCIISATH T€OMETPUICCKHE
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, TPSMOYTOJIBHOTO MapaJUICICUIe]a, THPAMUIBI, TPU3MBI,
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 YMCIIO, Pa3lIOKEHUE BEKTOpa II0
0asucy, CKaJsIpHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ JUISl PELICHUS TeOMETPUYECKHX 3ahad U 3a1ad

JPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOIXOAALIMA METOA Ui PELICHUs 3a/1auu;
IIOHMMAHHME 3HAYUMOCTH MAaTEMaTUKU B M3YyYCHHM NPHUPOJHBIX H
OOIIECTBEHHBIX MPOILECCOB W SBJICHUH; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IpUMEPBl MAaTEMATUYECKUX OTKPBITUA POCCHMCKOM W  MHPOBOM

MaTE€MaTU4ECKON HayKu




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 JECATUYHBIE JPOOH, TMPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKUE JpOooH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. [{eficTBus ¢ apupmeTHuecKkuMu
' KOPHSIMHU HaTypalbHOW CTENECHU
14 Crenenp ¢ wnensiM mnokazaTesneM. CTeNeHb C pPalMOHAIBHBIM MOKAa3aTEeJeM.
' CBolicTBa CTEMEHU
Ls CuHyC, KOCHMHYC ¥ TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uuncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlelficTBuTenbHble 4uca. ApH(PMETHYECKHE OIepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbBIE BEIUNUCICHUS, IPABUJIa OKPYTJICHHUS, TPUKHIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
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
24 [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 OyHKIMH U TpapUKH




Oynkius, crnocodsl 3amanus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obOparHbie

> ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHkumu.
32 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHEMYMBI (GyHKUIMH. HanOospliee w HauMeHblee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (GyHKUUS C HATypaJbHBIM M IIEJBIM TOKazateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorbl TrpadukoB ¢yHkumid. CpoiicTBa (QyHKUUH,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmza
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC DIEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONW K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKcTpeMyMbl. HaxosxieHne HanboIbIero U HaMMEHBIIETO 3HAaYeHUsST (PYHKIIMHY Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHu. JlnarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEPXHOCTH BpALEHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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