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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJAapTa CpeaHero ooIero oopasoBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBHIO METANpeAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPECTABIECHUNA O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK KakK OOECIEYMBAECT BO3MOXHOCTh H3YyYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIJIBUTATh W OIMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBbHOCTH 4YeloBeka. OpueHTAaIusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3Hble BUIbl YUEOHOU U TPYAOBOU NEATEIBHOCTH, SIBIISETCS



OJTHUM M3 MpO(PEeCcCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyalbHa 3ajada
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH 10 MHOTUM HANPABICHUSM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHMW W  JEUCTBUM, CHenUuPUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIEIIHOIO  MPOJOJDKEHHs  o0Opa3oBaHUS IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4Yaromuxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYyAHEHU N
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETpUI0 Ooee riy0oKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sBISrOTCSA:

e (opMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIINX MaTeMaTHYECKHUX MOJEINSX, MO3BOJSIOUIUNX ONUCHIBATh U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUpPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
pacCyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKUX 3aJad U 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBanue (yHKIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON Tr€OMETPHUU
yMEHHUE PaCliO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKHUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpPEOMETPUH B HAYaJIe €r0 U3Y4YCHUs 3aa4, pellaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HaHMs, U OMNpeeNéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalIuXcs B Kypce CTepEOMETPUM TPOBOJUTCS 3a CUET PEIICHUS 3a/1a4 Ha CO3/JaHue
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEPIKAaTeIbHBIM JTUHUSAM, HO U 110 TOAaM 00y4YeHUs
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIAJIEHUE T'COMETPHUCCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiebHble M CKpelluBaroluecss mnpsMble. [lapamienbHOCTh HOpSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTB IIIOCKOCTEN : TapalIeNIbHbIE IIJIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbIC MapajuieNibHbIE W MNEPHNEHIUKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesienunes; 1 ero cpoucrtsa. llupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAsA IMpU3MaA H
MpaBWIbHAs THpPaMUIa; NpPaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B IUPAMUIAX, MApAILICIICIUIENAX, IPABUIIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLIAb OCHOBAaHMI, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMPsAMOM npu3Msbl. [Inomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU NOT0OHBIX TEJL.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUMuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQEPHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAsS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpancTBe. COOTHOIICHUS MEXKAY IUIOMIAJASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpPA HAa YUCIO. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOr0 WiI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ATUX JOCTIKCHHH B JPYrdX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHHUI HAyKU U JEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHHI; BOCIIPUMMYUBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHN U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbIM  chepaMm  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEW >KU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHHUE MPUPOIHON U COLMAIBHOU
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHA W 3HAYMMOCTH JJII Pa3BUTUSA ITUBUJIM3AIMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl yuyeOHOro MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYecco8 oobyuaruwuxcsa (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCIHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTHBOPEUHIA;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBENEHHOTO HAOIIOACHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBISATH Ne(DUIUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3IuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYIIMPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUAMU
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



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

B X0JIe 00CYXJAEHUS 33/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYXK/1aeMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme hopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAXKEHHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHUBUIYyaTIbHOU
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopmMax paboThl (00CyX)aeHNs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHSI.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ylibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

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

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATHAMU: TOUYKA, MPsAMasi, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWJIHHBIA MHOTOT'PDAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; TPSIMbIE€ U HAKJIIOHHBIE MPU3MBI, TTApaJICICIUIE/Ibl ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUryp: BuUA
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYMH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCIECHUE  YIJIOB  MEXAY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexkax U
PHUCYHKaXx.

[TpumensaTs reomeTpruueckue (HaxThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEHICHUU CTEPEOMETPUUECKUX 3aad.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh HM3YYECHHbIE TOHSTHS B TMpPOIECCe IOUCKA PEIICHHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXOXKJICHUEM T€OMETPUUECKUX BEJIMYHUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; ChepuiecKasi MOBEPXHOCTb.

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

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHHE IIAPOBOTO CIIOSl, BHICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHMS.

BBIYUCISITh 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 HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMM, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIECHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpUYEcKUE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpuMeHAT,  TpOCTEWIIME MPOTPAMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKHX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOTYy4YEHHBIE 3HAHUS Ha MPAKTUKE: AHAIU3UPOBATh pPEAIbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TE€OpeM, amrmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (pPOBbBIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC H TIIOCKOCTI B TPOCTPAHCTBE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEH
YTl MeXIy NPSIMBIMU U IUIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
MHororpaHHuKH 11 https://m.edsoo.ru/XPW9US5FB2
OO6BEMBI MHOTOTPAaHHUKOB 9 https://m.edso0.ru/010FX2SJB
I1 :
7 OBTOPSHHE: CEHCHILT, PALCTOAMILL H 4 1 https://m.edsoo.ru/L1AAMHO3D
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6bEMBI TEN 5) 1 https://m.edsoo.ru/BO9ORVIYC9
B
3 CICTOPBL T KOOPJUHATEL B 10 1 https://m.edsoo.ru/ANCLAGOMF
MPOCTPAHCTBE
IT
4 OBTOPCHHE, O606H16HI:IC, 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTrus3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIOHSTHS
CTEpEOMETPHUH: TOUKA, IPAMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTusa: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
npsiMast ¥ TNIOCKOCTh

https://m.edsoo.ru/NR6VIYCGK

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPCCEKAIOIIUECA
IpsaMas U1 IJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPaHHUKOB
Ha PUCYHKaXx, Ha
MPOEKIMOHHBIX YEPTEKAX

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBefieHHs 0 KyOe U
nUpaMuzie, UX pa3BEPTKH U

https://m.edsoo.ru/FPW2IJNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBefeHus o kyoe u
NUPAMULIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

IlonsiTe 00 aKCHOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[TonsiTHe 06 aKCHOMaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/13A98J6Z29

11

Bzaumnuoe PacCIIOJIOKCHUC
IPAMBIX B ITPOCTPAHCTBE:
ICPCCCKAOIIHECCA,
apaJlsICJIbHBIC U
CKpCHIUBAIOIHECS ITPAMBIC

https://m.edsoo.ru/lUIW8KR5Q

12

HapaHHeJ'ILHOCTL MPpAMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE:

https://m.edso00.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[apaiienbHble PsSAMbIE B
IIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX MPSIMBIX

[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 g https://m.edsoo.ru/P0O5J6D23U
[TapamrenpHOCTE IPAMON U
IUIOCKOCTH
Vv

14 [JIBLC COHANPABIICHHBIMI https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMH
v

15 PO MEILY TIPAMBIMH B https://m.edsoo.ru/KGIM80EUK
MPOCTPAHCTBE
v

16 PO MEILY TIPAMBIMH B https://m.edsoo.ru/24LVWH9V8
MPOCTPAHCTBE
ITapannenbHoC OCKOCTEH:

17 PALTETLHOCTE HIOCKOCTEH https://m.edso0.ru/BUSTQIHZT
napajuieIbHbIE TUIOCKOCTH
CBolJicTBa mapajuie

18 POMCTR ruI PALTEILHAIX https://m.edso0.ru/0KQQK2ABA
IUIOCKOCTEH
[Ipocreitmme

e e

19 MPOCTPAHCTBEHHbIE UIyPEI Ha https://m.edsoo.ru/MRT13XP79
IJIOCKOCTH: TETPAdIP, KYO,
napasuieeuIe]|

20 [TocTpoenue ceueHumii https://m.edsoo.ru/DISAX05J8

21 [TocTpoenue ceueHumii https://m.edsoo.ru/20GC3ZP9P
KonTtponbHas padoTa o teme
HH

22 PAMBIC 1 IIIOCKOCTH B https://m.edsoo.ru/BI4O5QJEB

npoctpaHctse. [lapannensHocTh
MPSMBIX U IJIOCKOCTER"



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

[lepneHUKYIAPHOCTD NPSMOU
U IUIOCKOCTH:
MEPIEHUKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBOS8SR

24

[IpsimMble napajienbHbIe U
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble mapaienbHbIe U
MIEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM M TJIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHauKyIspHOCTH
MPSAMOM U TIIIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o mpsiMoi
MIEePIEeHIUKYIIIPHO MIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o mpsiMoi
MEePIEeHIUKYIIIPHOM MIIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o mpsiMoii
MEePIEeHIUKYIIIPHOM MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 0O
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/638GKWY7V

32

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JO
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IIJIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

[lepnieHauKyIsIp U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepneHuKyIsip U HAKJIOHHBIE:

paccTosiHuE OT TOYKH 110
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIJIOCKOCTH

https://m.edsoo0.ru/6P5BVV34R

35

VYTIBl B IPOCTPAHCTBE: YO
MEXKy MPSIMOM U IIIIOCKOCTBEO

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHBIN yroJ, TUHEHHBII
YTOJ IBYTPaHHOTO yIiia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBII yroJ, TUHEHHBIN
yTOJ1 IBYTPaHHOTO yIjia

https://m.edsoo.ru/ML0ZZYZC7

38

[TepieHAMKYISAPHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEePIEeHIUKYIAPHOCTU JBYX
IJIOCKOCTEH

https://m.edsoo.ru/YRQDSM9NH

39

[TepnieHIUKYISIPHOCTH
MJIOCKOCTEH: TPU3HAK
MEePIEHIUKYIIIPHOCTH JIBYX
IUIOCKOCTEH

https://m.edsoo.ru/DY2AF84T2

40

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYIISIPHOCTH BYX
MJI0CKOCTEMN

https://m.edsoo.ru/TS8OAINH2

41

Teopema o Tpéx
NEpIEHIUKYIIIpax

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edso00.ru/OWG81WDV3

44

KonTtposnsHast paboTa mo Temam
"[lepneHIUKYISIPHOCTD HIPAMBIX
u wiockocTe" u "Yriel Mexay
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/VOXABPOPB

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipusma: n-yronapHas mpusma;
IPaHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPSAMOYTOJIbHBII
napajuieJIeuIe]] ¥ €ro
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

anaMI/ma: N-yrojipHas
InupamMuaa, rpaHd 1 OCHOBAHHC
IIApaMHAbI; OOKOBas U IOJIHAS
MOBCPXHOCTH ITUPAMUIBI;
IpaBHJIbHAA U yceqéHHa;I
nupaMuga

https://m.edso0.ru/1TOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE MPABUILHOTO
MHOTOT'PaHHUKA; TIPaBUIIbHAS
pHU3Ma U MpaBUIIbHAS
MUpaMUa; IpaBUIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUJIbHBIN TETpa’Ip; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o NpaBUIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCadIP.

https://m.edso00.ru/06SH02I1DD

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHUSL OTHOCUTEIIEHO
TOYKH, IPSIMOM, IJIOCKOCTH.
ONEeMEHTBI CUMMETPUH B
NUpaMHIax,
napajuieJIenuneaax,
ITPaBUJIBHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JaroHaJH, yrJibl

https://m.edsoo.ru/EUP4MN760

53

ITmomans 00KOBOI
IIOBEPXHOCTH U NOJHOU
IIOBEPXHOCTH IIPSIMON ITPU3MBI,
IJI01Ialb OCHOBAHUM, TEOpEMA
0 OOKOBOI OBEPXHOCTHU
MIPSAAMOM IIPU3MBI

https://m.edso00.ru/SQY9XSIL6

54

ITmomans 00KOBOI
MOBEPXHOCTU U TIOBEPXHOCTHU
MPaBUJIBHON TUPAMUJIBL,

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

TeopeMa O IJIoaan OOKOBOH
IIOBEPXHOCTH YCEUEHHOU

nmrupaMruabl
55 Konrtposbiia pabeta o Teme 1 https://m.eds00.ru/VHYNJQMQD
"MHororpaHHuku"
56 [onsitue 06 06BEMeE 1 https://m.edso0.ru/GM1LC394G
S7 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/B307P8WTC
58 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TTHpaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06bEM TUpamMuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O06BEM TIPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM TIPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KOHT{)OHBHM paGora no Teme 1 https://m.eds00.ru/23S50180N
"OOBEMBI MHOTOTPAaHHHUKOB"
[ToBTOpEeHME, 0600IIEHNE
65 crcTeMaThsatuA gHafI 1. 1 https://m.eds00.ru/KXTOCIOJG
[TocTpoeHue ceueHwmii B
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IICHNE
CHUCTeMAaTH3alHs 3HAHHUH.
BerurciieHue pacCTOSIHHINA:
66 MEXIY IBYMSI TOUKaMHU, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JIO MPSAMOM, OT TOUKH JIO
TJI0CKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU
67 HroroBas koHTposbHas paboTa 1 https://m.edsoo.ru/KB3EKOA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anus 3HaHUH.
Beruucnenue yrios: Mmexnay

68 CKPEIIUBAIOIIUMHUCS TPSIMBIMH, 1 https://m.edsoo.ru/X7CJU5LO0
MEKy NPSMOU U IIJIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YTJIOB
MEX]Ty TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOTIA b
MTOBEPXHOCTHU chepsl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnionoxenue
chepsl 1 MIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; momaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yromue
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/8516BBEO7

HuauHap: OCHOBAHUS U
OOKOBast MIOBEPXHOCTb,
00pa3yrolias u 0Ch; TIIOMA/Ib
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

N306pakenue nuiIMHApa Ha
IJI0CKOCTH. Pa3BépTka
nuinnHapa. CedeHus WINHApa

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

(TII0CKOCTHIO, MapalIesIbHOM
WIH TIEPIICHAUKYIISIPHON OCH
LHUAJTUHPA)

Konnueckas noBEpXHOCTb,
00pa3yrInne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6GR

Konyc: ocHOBaHue u BepivHa,
00pa3syroias 1 0Ch; IJIOIMIA b
OOKOBOM M MOJIHOM
IIOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

VY ceu€HHBIN KOHYC:
00pa3syrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBast
MOBEPXHOCTH

https://m.edso00.ru/80VNITU20

10

N3obpaxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CedeHust KOHyca
(TII0CKOCTBI0, MapaljIeNIbHOM
OCHOBAaHUIO, U TIOCKOCTHIO,
MPOXOIAIIEH Yepe3 BEepLINHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHOrorpaHHHK, OTIMCAaHHBIN
okoJ1o cepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WJIHM B TEJIO BpallleHUS

https://m.edsoo.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

TTonsarue 00 o0BEME.
OCHOBHbBIE CBOICTBA 00BEMOB
Ten

https://m.edso0.ru/ACENHGLOZ

14

O0BéM IMHIpa, KOHYyCca

https://m.edsoo.ru/W8TGN5Z99

15

OO0BEM 1mapa U TIoIAIh
cepsr

https://m.edsoo.ru/G7TAYCMOTT

16

[TonoOHbIe Tena B
npocTtpancTBe. COOTHOICHUS
MEX Ty TUTOIIAITMHU
MMOBEPXHOCTEH, 00BEMaMM
MOJOOHBIX TE

https://m.edsoo.ru/4AN04FYUUX

17

KonTponsHas pabora no
temam "Tena Bpamenus" u
"O6bemsb! Ten"

https://m.edsoo.ru/KCOMHJ5SWW

18

BekTop Ha MII0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CnoxeHne 1 BEIYUTaHHE
BCKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

VYMHOXEHNE BCKTOpa Ha YUCJIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxxenue Bekropa 1o Tpém
HEKOMIJIAaHAPHBIM BEKTOPaM.
[IpaBuno napasienenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3ana4, CBA3aHHBIX C
IIPUMEHEHUEM ITPaBUII
JNEUCTBUN C BEKTOPAMHU

https://m.edsoo.ru/73F23EPU5

23

KOOpﬂHHaTHO'BeKTOpHLIﬁ
MCTOJ ITpU pCIICHUN
TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/BBI1139Z7U



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

IIpssMoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3axauu B
KOOpAMHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

VYTroJ1 MeXK 1y BEKTOpPAMH.
CkansipHO€ MpOU3BEIECHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruncnenue yriioB Mexuy
MPSMBIMU U IJIOCKOCTSMH

https://m.edsoo.ru/EGRV3NF84

27

KonTponbHas paborta o teme
"BekTopsl 1 KOOPAWHATHI B
MIPOCTpaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHME, 0600MIIEHNE 1
cUCTeMAaTu3alys 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3aIlHus 3HAHUM.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca IUIaHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMATH3aIMs] 3HAHWM.
3aauu TUIAHUMETPHUH
METO/IbI MX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEHue, 06001mIEeHNE U
cucTeMaTH3aIlHs 3HAHUM.
3a1auy IIIAHUMETPUHU U
METO/TbI UX PEIICHUS

https://m.edsoo.ru/FG4PJN2IF



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

[ToBTOpEHue, 0600ImIEeHNE U
39 cucTeMaTu3anus 3HaHUH.
OcHoBHBIE (HUTYPHI, PAKTHI,

TEOPEMBI Kypca CTEPEOMETPUHU

https://m.edsoo.ru/ZY6BYLY7W

Hrtorosast KOHTpOJIbHASA

33 pabora

https://m.edsoo.ru/\VP8CX0OC4C

34 [ToBTOpEeHue, 0600IICHNE U

CUCTEMAaTHU3alus 3HAHWHI

https://m.edso0.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsAMas, INIOCKOCTb
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX MPU PEUICHUH
' reOMETPUYECKUX 33/1a4
-3 OnepupoBaTh MOHATUSIMH: NApaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U ITIOCKOCTEN
-4 KnaccugunupoBaTs B3aUMHOE paclosioKeHUe MPSAMBIX U IJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPAHHBIN YTOJ1, TPaHU JIBYIPaHHOTO YrIia,
7.5 pebpo IBYrpaHHOTO yIJyia, JWHEWHBIH yroa JABYrpaHHOTO yrIjia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUAMU: MHOTOI'PAHHHK, BBITYKJIBIH M HEBBITYKJIbIH
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOT'OI'PDaHHUKOB (IMpamua, Ipu3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g Ki1accupuKauy  (BBIIYKJIbIE M HEBBINYKJIble  MHOTOTPAHHUKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpsIMblE M HAKJIOHHBIE IPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOTOI'paHHHMKOB
210 OOBACHATH TNPUHLHUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,

HCIIO0JIb3Ys MCTOJ CIICAOB




7.11

Crpoutb ceyeHHs] MHOIOTPAHHHUKOB METOJOM CJIEJIOB, BBINIOJIHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemate 3aa4yi Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WK aJirOpuTMaM, MPUMCHAA H3BCCTHLIC AHAJIUTHYCCKHUEC MCTOJbI ITPU
pPeIICHUU CTAHAAPTHBIX MAaTEMAaTUUYCCKUX 3aaa4 Ha BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCKAY ABYMA TOYKaAMU, OT TOUKHU OO Hp?[MOfI, OT TOYKHU OO0

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemats 3a1aun Ha HaX0XA€HNE FT€OMETPUUECKHUX BETMUYMH IO 00pa3am
WY QITOPUTMAaM, NMPUMEHSSI W3BECTHBIE AHAIMTUYECKAE METOIbI IIPU
pEelIeHNN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHHUE YIJIOB
MEKy CKPEUIUBAOIIMMUCS NPSIMBIMH, MEXIY NPIMOU U INIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M IJIOHMIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mnMpamMuga) C  NOpUMEHeHHeM  (opMyl,  BBIYUCIATH
COOTHOILIEHUS MEX/1y TIIOIIaIIMU IOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBI

7.16

N3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MpeICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTh reomeTpudeckue GaKThl Ui PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaraliuXx HECKOJIbKO IIaroB PELICHHs, €ClU YCIOBHS

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

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

3a1a4

7.19

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

JKU3HH, pACIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH NOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallud W NPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
MIOMCKA peLIeHUs] MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIENIMPOBATH PEAJIHBIE CUTYAallUH Ha SI3bIKE T€OMETPUH, UCCIIEOBATh

TNOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'COMCTPUICCKUX MMOHATUMN U




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

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEero 0o1ero 0opa3oBaHus
pe3yJibTaTa
6 I'eomerpust
OmnepupoBaTh MOHATUSMHU: WIAHAPUIECKast MIOBEPXHOCTH,
6.1 oOpa3yromue OWIHHAPUIECKON TOBEPXHOCTH, IWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0Opa3ylole KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTAa CETMEHTA, IAPOBOH CJIOH, OCHOBAHUE IIIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbraucnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEW TeNl BpAIICHHUS,
' TE€OMETPUIECKUX TEJI C MPUMEHEHUEM (HopMyI
OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy H
6.7 OTNIMCAHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHUS
6.8 BbIUMCIIATE  COOTHOILICHHWST MEKAY IUIONIAJIMH TOBEPXHOCTEH U
. 00BEMaMHU ITOJOOHBIX TET
6.9 N3o06pakats nzyuaembie GUTYPBI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
. YepPTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpallleHUS
W3BnekaTh, MHTEPNPETUPOBATh U MPeoOpPa30BbIBATh MHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTYpax, MPEICTABICHHYIO Ha

yepTekax U pUcyHKax




6.12

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

MIPUMEHEHMS 33/IaHbI B SIBHOU (hopMe

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe HGfICTBH?[ CJIOKCHUA BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHHUA BCKTOpa Ha 4UCIIO, 06”I)$ICH$ITI>, KakKMMHM CBOMCTBAMHM OHH

oOmazaroT

6.15

[IpumeHsaTh npaBUiIO Napauieaenunea Ipy CI0KEHUH BEKTOPOB

6.16

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

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxonuth cymMMy BEKTOpOB M MPOU3BEIACHHE BEKTOpA HA YUCIO, YTOJ
MEeXAy BEKTOpPaMHM, CKaJspHOE MPOMU3BEICHHE, PacKJIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHEAPHBIM BECKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKuME 3adayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aJa4 Ha J0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUH M
HaXO0XIACHUC Tr’COMETPUICCKHUX BEJINYHH I10 06pa3uaM HJIN aJITOpUTMaMm,
IIPpUMCHSA HU3BECTHBIC METObI npu  pCUICHUHA CTaHIapTHBIX

MaTeMaTHYCCKHUX 3ada4

6.21

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

3a1a4

6.22

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

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh TONy4YEHHBIE 3HAHHWS HA MPAKTHKE: aHAIU3HPOBATH
peanbHble CUTYallMH U MPUMEHSITh U3y4EHHBbIE MOHATUS B IpOIEcce
MOKWCKA PpeIICHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHONW MPOOIIEMBI,
MOJIEJIMPOBATh PEAIbHBIE CUTYALIMH Ha SI3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIHb30BAHUEM T'€OMETPUUECKUX MOHATUHN U
TeopeM, amnmnapara ainreOpsbl, perarh NpakTUYecKue 3a7auu, CBI3aHHbIE

C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00 aKCHMOMATHYECKOM TOCTPOCHHM  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSIMBIX B MPOCTPAHCTBE:  MepeceKaroluecs,
MapajuleJIbHblE W CKpeluBampmuecs npsMbele. [lapamienbHOCTs OpsMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajyIeIbHBIE TMpsSMbIE B  TMPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, NAPAIICIBHOCTh MPSMOW U INIOCKOCTH. YTJIBI C
COHaIllpaBJI€CHHBIMU CTOPOHAMM, YIroJd MEXKAY IMNOpsAMbIMU B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasuieibHbIe IUTIOCKOCTH, CBOMCTBA
napajuieTbHbIX IIocKocTei. [Ipocteiimme mnpocTpaHCTBEHHBIE (UTYPHI Ha

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

7.3

[lepnieHIUKYIApHOCTh MPSIMOW M IUIOCKOCTH: MEPIEHIUKYISpPHbIE NpSMbIE B
MIPOCTPAHCTBE, MpSIMbIE MapajljiesibHble U NEPHEHAUKYISIPHbIE K IUIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpsIMOM M IUIOCKOCTH, TEeopeMa O MpsSMOi
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEWHBI yrojl JBYCPaHHOIO  yrja.
[lepnieHIUKYNAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO MJIOCKOCTH, PACCTOSHUE
OT IPSIMOH JI0 TUIOCKOCTH, MPOEKIUS PUTYphI HA TNIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEH: MpU3HAK MEPIEeHIUKYISIPHOCTU JBYX MIockocTei. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OI'paHHHUKa, OCHOBHBIC 3JICMCHTHBI MHOI'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOT'PaHHHUKH, pasBépTKa MHOT'OI'PAaHHUKA. HpI/ISMaZ N-yroabHas
npu3Ma, rpaiHud 1 OCHOBAHHA TIPU3MBI, IIpsAMad U HAKIIOHHAA IMPU3MBI, OoKOBas u
IHoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, HpSIMOYTOJ'ILHHﬁ
apajuiejienuiea u €ro CBOMCTBA. HI/IpaMI/I,I[aI N-yrojabHas IUpaMuJa, I'paHu U
OCHOBAaHUC MUpaMUbI, 0OOKOBas ¥ MOJIHAs MOBCPXHOCTL IMUPAMUIBI, IIPABUJIbHAA U

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




MHOT'OTPaHHUKHU: MOHATHE IPABUIBHOIO MHOTIOIPAHHMKA, IPABWIbHAS NpU3Ma U
IIpaBUJIbHAs IHpaMUJa, [PABUIIbHAS TPEYrojbHas IUpaMUAA W IPABUIBHBIN
TeTpa’ap, KyO. IIpencraBneHne O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/IH B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. OJEeMEHTEI CUMMCTPUHA B nmupamMuiax, napajjicjacnuicaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yribl. [lnomane
OOKOBOM TIOBEPXHOCTHM M IOJIHOM MOBEPXHOCTH MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsAMOM npu3Msbl. [1nomane OokoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUIBI, TEOpEMa O IIOMIAIN

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tomobnpie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXKAY  IUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MTOJOOHBIX TEI

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pasyrollue IMJIMHIPUYECKON MOBEPXHOCTH,
OCb IWIMHApUYECKOW moBepxHOocTH. LlunmHap: ocHoBaHus u  OGokoBas

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

6.2

Konunueckass moBepxHOCTb, OOpa3yoollne KOHHYECKONW TMOBEPXHOCTH, OCbh U
BEpIIMHA KOHUYECKO oBepxHocTu. KoHyc: ocHOoBaHMe U BepllnHa, 00pa3yromias
U OChb, IUIOMAAb OOKOBOW M TIOJHOW TOBEPXHOCTU. YCEUEHHBIH KOHYC:

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

6.3

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

PACIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasaA IIJIOCKOCTh K C(bepe, iomanab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

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

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

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBA 00bEMOB Ted. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Mapajuiesienumnena u ciaenctsus u3 He€. OOBEM 1uIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGubie Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXKAY IUIOIIAIIMU

6.7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nuMHapa (MapayiebHO U NEPHIEHIAUKYJISIPHO OCH), CEUEHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIEE YePE3 BEPILUHY), CEUECHUS 11apa
Bextop Ha miockoctd U B mpoctpaHcTBe. ClIO)KEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BektopaMm. IlpaBuiio mapamienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUM C BEKTOpaMU
[IpssmMoyronpHas cucremMa KOOpPAMHAT B IIpocTpaHCTBe. KoopamHaTel BEKTOpa.
6.10 [Ipocreiiimme 3amaun B KOOpAWHATaxX. YToJl MexAy BekTopamu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brramncnenue YIJI0OB MCXKAY MPAMBIMU U IIJNIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUHA F€OMETPUUYECKHUX 3a/1a4




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oOpa3oBaHus

Brnagenne meTonamMu JIOKa3aTeNbCTB, ATOPUTMAMH PEIICHUS 3aJ1ad,
yMeHue (HopMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyIUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTHUBOIIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; IIPOBOJUTH NOKA3aTCIbHBIC PACCYXXIACHHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HUIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OIEPaIlliy HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIh30BATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONHCAaHUs peajbHbBIX
MIPOIIECCOB W SIBJICHUH W MU PEIICHUH 3ajad, B TOM YHUCIIE U3 JPYrHX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MHMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BaTh Tpadbl PU

PEIICHUH 3aJa4

VYmenune ONCpHUPpOBATh MOHATHUAMU: HATYPAJIBHOC YHUCJIO, LIEJIOC YHCIIO,
CTCIICHB C LICJIBIM ITIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUMOHAJIBbHBIM  IIOKa3aTcjiICM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHHYC, KOCHUHYC HU TaHI'CHC
ITPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIAYJIH, PAaIHOHAIIBHOC YHUCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IMPU3HAKU OCIIMMOCTH, HaVMEHBIINH O6IHHI>'I JACIUTC]Ib 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPa3jIMYHbIMHU TO3WUOUOHHBIMH CHCTCMAaMH CYHCICHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ CO

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




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEA0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYEcKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IMpOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEIbHOCTH, B TOM UHCIE€ C IIOMOUIbIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUJIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3aUCH KOMILICKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs M ajredpanyeckas), yMETb
MIPOU3BOJIUThH apu(PMeTHYECKUe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJIUTh  TPUMEPbl  HMCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCEIl,
ONEepUpOBaTh TMOHATHUAMHU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpHIIbl, FCOMETPUUYECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbl; yMEHHE OIEpPUpPOBAThH
MOHATHSMH: TOXKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTD
ypaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; peuIaTh
ypaBHEHHUS, HEPABEHCTBA M CHCTEMbl C IapaMeTPOM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHHUsS MaTeMaTHUYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIUU, MOHOTOHHOCTh
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaUMEHbIlIee 3HAUCHUS
GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIUM, TepBas U BTOpas MpousBogHas (yHKIuUWH,
reOMEeTpUYeCKUid U (PU3NUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; yMEHHE HaXOJIUTh AaCHUMIITOTHI Trpaduka
(YHKIIMHM; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHMUS,
YaCTHOTO U KOMMO3UINHU (PYHKIIHIA, HAXOIUTh YpaBHEHHE KacaTelbHOM
K TpaduKy QyHKIIMHU;, YMEHHE HAXOIUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUUH; yMEHUE HCHOJb30BaTh MPOU3BOJHYIO Ul MCCIEJOBAHUS
(GyHKIMHI, HaXOAUTh HAHOOJIBIINE U HAUMEHBIIINE 3HAYeHUS (PYHKIINN;
CTpOUTh TpadUKy MHOTOUJIECHOB C HCIOJIb30BAaHWEM armapaTa

MAaTEMAaTUYCCKOTO aHaJIn3a; MIPUMCHATDH MPOU3BOAHYIO IS HAXOKIACHU A




HAaWJIydllero pPEIICHWs B IPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX M (PU3NYECKHX 3aauax; HaXOAUTh IJIOMAIH U 0OBEMBI
¢Gury ¢ nmomMoubI0 WHTErpaja; NPUBOJAUTH MPHUMEPbI MATEMATUYECKOTO

MOJIETTMPOBAHUS C MOMOIIBIO MU PepeHInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh NOHATHUSAMH: Tpapuk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUS (QYHKIMA, THHEWHas (YHKIWS, KBapaTHIHAS
¢byHkuus, — paundoHanmbHas ~— (QYHKOUS,  CTENeHHas  (QyHKOuS,
TpUTOHOMETpHUYEeCKHe (yHKIHMH, OOpaTHBIE TPUTOHOMETPUIECKUE
(GyHKIMM, TMOKa3aTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTh TpadUKU U3YyYEHHBIX (PYHKIMH, BBIIIOJHATH NMPeoOpa3oBaHus
rpadukoB GYHKINHA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, MPHU PELICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3aJa4 M3 pealbHOM >KM3HH; BBIpakaTh (hopMyslaMU 3aBHCHUMOCTH
MeXAy BEeJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEPaBEHCTB U 3a/1a4 C TapamMeTpaMu; n300paxkarh
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBbIE 3a/layd Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, IOJIM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJyYEHHOE PEIICHHE U
OIICHUBATh MPABAOINOJIOOHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
pealbHbIE CUTYallud Ha S3bIKE MATEMAaTHKH; COCTaBISITh BbIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHUIO 3ajauyH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENIM C HCIOJIb30BAHHEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omepupoBaTh IOHATUSMHU: CpelHee apu(MeTHdecKoe,
MenuaHa, HauOoJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrO HaOoOpa; yMEHHE MH3BIIEKATh,
UHTEPNpPeTHPOBaTh MH(OpMAIMIO, NPEACTAaBICHHYIO B TaOIUIAX, Ha
Iuarpammax, rpagukax, OTpakarollylo CBOWCTBA peabHBIX MTPOIECCOB
U SBJCHUH; MpEeACTaBIATh HHGPOPMALMIO C TOMOLIbIO TaOIUIl |
qyarpamM; MCCIEA0BaTh CTaTUCTHUYECKHE JaHHBIE, B TOM 4YHCIE C

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




Fpa(bI/IT-IGCKI/I nucciacagoBatTb COBMCCTHBIC Ha6JIIOI[€HI/I$I C IIOMOIIBIO

JarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIyYalHBIA OIBIT U CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIY4allHOTO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSThH
(hopMyIBI CIOXKEHHS ¥ YMHOKEHHSI BEPOSTHOCTEH, (popMyny MOTHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTBl U
(GopMynbI; OIIGHWBATh BEPOSTHOCTH PEANTBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: CllydallHas BEJIMYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEMN, MAaTEMAaTUYECKOE OKUJAaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (DYHKIUU pacHpelesieHus |
IJIOTHOCTH ~ PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHWE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHUM; YyMEHHE
MPUBOJUTh TPHUMEpPHl MPOSIBICHHUS 3aKOHa OOJIBIIUX 4YHUCEN B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIEpHpPOBAThH
MOHATUAMM: COYETAaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHH, YHUCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PELICHMs 3a/1ay; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MNOHATUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JIBYTPaHHBINA yroJl, TPEXIPAaHHBIM Yroj, CKpElIUBAaIOLIUEcs MpsMBbIE,
napajuieTbHOCTh M NMEPIEHIUKYIIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yro
MEXIY MPSMBIMH, YTOJl MEXKIY NPSIMOU U IIJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMU, PACCTOSIHUE MEXKIY IIOCKOCTSAMH, YMEHHE HCIOJIb30BaTh
OpU pelIeHUH 3a/lad H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAaHUMETPHH;
YMEHHE OIEHUBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENU C TMOMOIIbI0 I€OMETPUUYECKUX NOHATUU U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a4n
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YMeHue oneprupoBaTh HOHATHAMMU: IOk GUTYpbI, 00BEM QUTYpHI,
MHOTOI'PaHHUK, TPABUIIbHBII MHOTOI'PaHHHK, CEUEHHE MHOTOTpaHHHKA,

KyO, mapajenenumnen, npusMa, nupamuaa, Gurypa u MOBEPXHOCTh




BpaIllCHUs, WIMHIP, KOHYC, IIap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH THPAMUJbBI, MPU3MBI, KOHYyca, IIIMHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TTApAJUICIIENUIIEAa, TUPAMUIBL, TIPU3MBL, [UIAHAPA,
KOHYca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCa U LUIHH/IPA,
napajuleibHble OCH WM OCHOBAaHHWIO, CEUCHHME Iapa, IJIOCKOCTb,
Kacaromiasicsi cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CECUCHUEC
MHOI'OrpaHHHKa, I/I306pa)KaTI) MHOI'OI'paHHUKH, q)Hl"ypr U MMOBCPXHOCTH
BpamcHus, HX CCUCHHUA, B TOM YHUCIC C IIOMOMIIBIO JJICKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATH CBOMCTBA T'€OMETPUUYECKUX QUryp,
CaMOCTOSTEILHO (HOPMYJIMPOBATh OMPEACICHUs H3ydaeMbIX (GUTYP,
BbBIABUT'ATh THUIIOTE3BI O CBOICTBax H IMpU3HaKax T'COMCTPHUYCCKUX
¢uryp, 0OOCHOBBIBaTb WJIM OIpPOBEpPraTb MX; YMEHHE IPOBOIUTH
kinaccuukanuio QuUryp Mo pa3IMYHBIM - TIPU3HAKaM, BBITIOJHATH

HeO6XO)II/IMBIe AOIIOJTHUTECIBbHBIC ITIOCTPOCHUSA
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VYMmenne OINICpHUPOBATh TIOHATHUAMU: JBMIXKCHHUE B IPOCTPAHCTBE,
MapauIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHue MOAO0MS, TOAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIC W TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
WCKYCCTBE, apXUTEKType; UCIOIB30BaTh T€OMETPUICCKAE OTHOIICHU S
MPH pEIICHUH 3a/1a4; HAXOIWTh T€OMETPUYECKHE BEIUYMHBI (JTHHA,
yroj, IJIomaas, 00bEM) MpHU pPEUICHWH 3a7ad W3 JPYrux ydeOHBIX
NPEMETOB U U3 PEaTbHOM KU3HH; YMECHHE BBIYUCIISITH TEOMETPUICCKUE
BEJIMYMHBI (IUIMHA, YrOJI, TUIOMAAb, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCIIOJIBb3YSl U3YydeHHbIE (OPMYIBI U METOJbl, B TOM YHCJIE: IUIOIIA/Ib
MIOBEPXHOCTH IMUPAMUJIBI, IPU3MBI, KOHYCA, IWIMH/IPA, IUIOIMAIb CHEpPHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJUIeICuIe/a, THPAMUIBI, TPU3MBI,
IWINHIPA, KOHYyca, IIapa;, YMCHHE HaXOIWTh OTHOIICHHE OO0BEMOB

1o I00HBIX PuUryp
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YMeHue  omnepupoBaTh  NOHSATHAMHU:  OPSMOYTOJbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MTPOM3BENICHNE BEKTOpA HA YUCIIO, PA3I0KEHHE BEKTOpa MO
0asucy, CKaJsIpHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, Yroil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ /Ul PEUICHUS TeOMETPUYECKHX 3ahad U 3aj1ad

JPYruX y4eOHBIX MPEIMETOB
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YMmeHue BBIOMpATh MOIXOAALIMA METOA s pEIIeHUs 3aJauu;
IIOHMMAHHWE 3HAYUMOCTH MAaTEMaTUKH B WM3y4YEHMM IPUPOIAHBIX U
OOIIECTBEHHBIX MPOILECCOB W SBJICHUH; yMEHHE pACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEPBl MAaTEMATUYECKUX OTKPBITUH POCCHMCKOM W  MHPOBOM

MaTE€MaTUYECKON HAyKH




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypanbeHble u nensie yncna. [Ipu3Haky JenuMMoCTH HEIbIX YUCE
19 Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, TMPOIEHTHI,
' 0eCKOHEUHBIC IEPHUOTUNIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ menbiM ToKazareraeM. CTeneHb C palMOHAIBHBIM ITOKa3aTeNeM.
' CBolicTBa CTEIEHU
L5 CHHYyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
JlefictBuTenbHble 4ucCIa. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUiIa OKPYIJICHUS, TPUKU]IKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKEHUH
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




OyHKIMH U TpapUKH

Oynkius, cnocoOsl 3axanus (ynkuuu. ['padux ¢yHkuuu. Bzaumuo obOparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OO6nacte ompeneneHuss W MHOXECTBO 3HaYeHWH GyHkumu. Hymum QyHKmm.
39 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanOosbpliee w HauMeHbIee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennas (yHKUIUS C HATypaJbHBIM M IIEJbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmMnrTorsl TpadukoB QyHkuuid. CBolicTBa (QyHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hayana maTemarnueckoro aHainsa
4.1 [TpousBonas Gynkuuu. [IponsBoaHbIC 2IeMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKCcTpeMyMbl. HaxosxieHne HanboIbIero 1 HaMMEHBIIETO 3HAaYeHUsST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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