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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
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)KE€ KAa4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

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

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

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



OJTHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUS 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

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

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPYIKAIOLIEro 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 (DUTYD;

e (GopMHpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUSMU 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 CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronInXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS 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
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMS, U OMNpeeNEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 0O0pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HAaBBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEOMETpUU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapajyielibHble TMPSMBIE B  MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA NapaliebHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH MPSMOW U IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIslp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
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
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MIPSIMO YT OJIbHBIN
napajiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI; PABWIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IPU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O NOpPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CeyeHus Mpu3Mbl U MUPAMUBI.



CummeTpuss B NPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENBHO TOYKH, MPSAMOIA,
IJIOCKOCTU. DIIEMEHTBHl CAMMETPUHU B MUPAMHUJIAX, TapAJUIENICIUIIEaX, TPaBUIbHBIX
MHOTOI'paHHUKaX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
II0LIAAb OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI pu3Msl. [1nomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpemMa o
iomaan yceu€Hnor nupaMuibl. [lonstue 06 06bpéme. O0bEM MUpamMuabl, IPU3MBIL.

[lono6ubsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIAIIMHU
OBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEI.

11 KVIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: oOcHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOCcTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
M OCh; IIJIOIA b OOKOBOM 1 MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTH chephl.
Bsaumuoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0Ia b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KomOunaruy Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, ONTMCAHHBIN
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, W TEJIO BPAICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tlapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ueie Tema B mpocTpaHcTBe. (COOTHOMICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

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

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE
BexkTop Ha mmockocTu U B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpA Ha YUCIO. PasoxkeHue BeKkTopa 1o TpéM HEKOMILUIAHAPHBIM



BekropaM. IlpaBuio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU € Bekropamu. IlpsamoyrosbHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopauuartsel Bekrtopa. llpocreimme 3amaunm B
KOOpAMHATax. YTOoJd MeXay Bekropamu. CKalIpHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa PpOCCHUICKOro o0OIllecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOopMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSILIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHI B JAPYTrUX HayKaxX, TEXHOJOTUAX, cepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM TYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUI, PACCYKI€HUI; BOCHPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Pdusznuyeckoe BOCMMUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPHUMEHSATH MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHME, COATAaHCUPOBAHHBIM PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas (Gpu3ndeckas akTUBHOCTH); PU3HUESCKOTO COBEPIIICHCTBOBAHHSI,
MPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHOMN JAESITETbHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYyly, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMYy OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUUYECKOW KYyJIbTYpPhl, TOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMATBLHON
Cpelbl, OCO3HAHMEM TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpoliieM;
OpUCHTAIIMEH HA MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM NJisg pelieHus 3a7ad B
00J1acTH OKPY’KAIOIIEH Cpeibl, TUITAHUPOBAHUS TTOCTYIIKOB U OIEHKH X BO3MOXKHBIX
MOCJICICTBUH ISl OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeloBEYECKON IesTEIbHOCTH, 3TaloB €
pPa3sBUTUSA WM 3HAYUMMOCTHU JUIsl Pa3BUTHUS LIMBUIIA3ALMUU; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKM M MAaTEMAaTU4YECKOW KYJbTYpPOW KakK CPEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYLIECTBIISTh MPOECKTHYK) U MCCIEAOBATEIIBCKYIO AEATEIIBHOCTD
VHJUBUYaJIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHBIC PE3yIbTaThl OCBOCHUS IMPOrPaMMbI y4eOHOro IpeaMera
«MareMaTHKa XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMEIBHLIMU — OCUCMBUAMY,  YHUBCPCANbHBIMU — KOMMYHUKAMUGHbIMU
OeticmBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU OCUCMEUIMU.

1)  Vuueepcanvuvie  noznasamenvhvle  Oeticmsus, — 0Oecneuusaom
Gopmuposanue 6aA308bIX KOSHUMUBHBIX NPOUECCO8  0OVUAIOUIUXCS
(0oceoeHue Memo0o8 MNO3HAHUS OKPYICAIOUe20 MUupd, NpUMEeHeHUE
JI02UYECKUX, UCCIe008AMeNbCKUX onepayull, ymeHuii pabomamv ¢
ungopmayueii).

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMAaTHUYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAY MOHATUAMH; (OPMYIHPOBATH
ONMpeJeNeHus] TMOHATUH; YCTAHABIMBAaTh CYIIECTBEHHbIH MpPU3HAK
KJaccu(UKanuy, OCHOBaHUS M1 OOOOIIEHHMS U CPAaBHEHUS, KpPUTEpUU
IPOBOJIUMOTO aHAJIN3A;

BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYXKICHUSA:
yTBEpJIUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHHUSX U YTBEPXKICHMSIX;
npeajgaraTb KpUTEPUH JJIs BHISBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;
JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJEHUN (MIpsIMbIE U OT MPOTHMBHOI0), BHICTPAUBATh APTyMEHTAIIUIO,
OPUBOJIUTh TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAaHTOB pEIICHUs, BBHIOUpaTh Hauboyiee MNOAXOAAIUN € YYETOM
CaMOCTOSITETIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCIIOJIb30BaTh BOTMPOCHI KaK HCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIHUpoBaTh BOMPOCHl, (UKCUPYIOIIHME TMPOTHBOpEUYHUE, MpPoOIeMYy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO
o0BeKTa, SIBICHHS, TIPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENTHHO (POopMyIHUpOBaTH 000OIIEHNS W BBIBOJIBI TIO PE3YJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIIECHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ unpopmaumeii:



e BBISBIATH Ne(HUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JJIsl PEIICHUS 3a]1a4H;

e BBIOMpaTh HMHPOPMAIMIO W3  HCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U ()OPM MIPEICTABICHNUS;

e CTPYKTYypUpPOBaTh WHGOPMAIUIO, IPEACTABIATH €€ B pa3sIudHbIX (Popmax,
WUTIOCTPUPOBATh IpadUyECKU;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITETTHHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvuvie KomMMyHukamuenwvle Oelicmeus, 0becneuusaom

choOpMUPOBAHHOCIB COYUATLHBIX HABLIKOE 00VUAIOUUXCHL.

OOmenue:

e BOCHPUHUMATH U (OPMYJIHPOBATH CYXKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU
¥ 1eJISIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOAY PCIICHHS
3a/1a4i, KOMMEHTUPOBATH MMOJYYCHHBIN pPe3yJIbTaT;

e B XOJIe 00CYXXJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
mpoOJIeMbl, peraeMon 3a7a4u, BEICKa3bIBaTh UCH, HAIICJIICHHBIC Ha MTOUCK
pelIeHns; COMOCTABJISATh CBOU CYXIEHUS C CYXICHUSIMH JIPYTruxX
YYaCTHUKOB JHaJIora, OOHAPYXKWBATh pa3linunie U CXOJCTBO IMO3HIUMN; B
KOppeKTHOH hopMe (popMynupoBaTh pa3HOTIACHsI, CBOU BO3PAKCHUS;

e TPEJCTABIATH pe3yIbTaThI penieHus 3a1a4u, AKCTICPUMEHTA,
UCCJIEIOBAHUS, ITPOCKTA; CAMOCTOSITEIIHHO BEIOUPATh (DOPMAT BHICTYIUICHUS
¢ yuéToM 3a7a4 MPe3eHTAIUA U OCOOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

e TIOHUMATh U UCTIOIH30BATH MPEUMYIIECCTBA KOMAHAHON U MHAUBUAYATHHOM
paboThl TpU pelieHuH YYeOHBIX 3a/lay; MPUHUMATH II€JIb COBMECTHOM
NEATEeNIbHOCTH, IUIAHUPOBATh  OPraHU3alMIl0  COBMECTHOM  paboThI,
pacmpenensaTh BHABI pabOT, MOTOBAPUBATHCSA, OOCYXJaTh MPOILECC H
pe3ynbTaT padoThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e YYaCTBOBATh B TPYNMNOBBIX (hopMax padoThI (0OCYKaeHuUsI, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMbD» W WHBIC); BBIIOJHITH CBOI YacTh palbOTHl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMAH/Ibl; OIICHUBATh
KauyeCcTBO CBOETO BKjJaJAa B OOmMUNA TPOAYKT TIO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

3)  Vuusepcanvhuvie pecynamugnbvle Oeticmeus, 0becneyusaom

4) Gopmuposanue CMbICIO8bIX YCMAHOBOK U HCUBHEHHLIX HABLIKOG

JTUYHOCTU.



Camoopranusanus:

e COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 3a/1ayy, BBIOUPATh CIOCOO pelIeHUs
C YYETOM MMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yYETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATEIbHOW pedaeKCHUH KaKk OCO3HAHMS
COBEpIIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIEcca U pe3yibTaTa
pelIeHus] MaTeMaTH4eCKO! 3a/1auu;

e MPEABUACTH TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYTH IPU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAMIEHHBIX OIIUOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
NPUYUHBI JTOCTHKEHHUS] WJIM HEJOCTHXKEHUS Pe3yNbTaTOB JEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, NIPSAMas, IJIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU M CJICICTBUS W3 HUX IPU PEIICHUU
reoMeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
1 TIOCKOCTEH.

KiaccupunmpoBath B3aMHOE pACIOI0KEHHUE MPSMBIX M INIOCKOCTCH B
MPOCTPAHCTRE.

OnepupoBaTh MNOHSATUSAMU: JBYTPaHHBIM Yyroj, T'paHW JIBYTPAHHOTO YrJa,
pebpo ABYrpaHHOTO yIJia; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajaycHas Mepa
JIBYTPAHHOI'O yTJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIMYKJIBIN
MHOTOTPAHHHUK, 3JIEMEHThl MHOTOIPaHHUKA, TPABUJILHBI MHOTOIPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MUpaMujaa; IpU3Ma,
MPSMOYTOJIBHBIN Mapajuiesienumne 1, Kyo).

Knaccuduumuponats MHOTOTPAaHHUKH, BBIOWpas OCHOBAHHS TUIS
Ki1accuukanuyu (BBIMYKJIbIE M HEBBINYKJbIE MHOTOTPAHHUKU, TIPABUIbHBIC
MHOTOT'PaHHUKHU; TIPSMbIC U HAKJIIOHHBIE TIPU3MBI, TTApaJIICICIIUTICIbI).



OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJI CIE0B.

Ctpoutrb ceyeHUss MHOTOIPAaHHUKOB METOAOM  CJEAOB, BBIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XAEHHE T€OMETPUUYECKUX BETUYMH 1O o0pa3laM WIH
aNropuT™MaM, TPUMEHSAS] HU3BECTHbIE AHATUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTeMaTUYECKHUX 3a/1a4 Ha BBIYUCIICHHE PACCTOSTHUU MEXIY JBYMS
TOYKAMH, OT TOYKM JIO MNPAMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaAXO0XJACHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aNropuT™MaM, TPUMEHSS] W3BECTHbIC AHANUTUYECKHUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BbIYHMCIEHUE YIJIOB  MEXIYy
CKPEIIMBAIOUIUMUCA TMPAMBIMU, MEXKIYy MPSIMOA M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI U TIJIOMIAAM TTOBEPXHOCTEW MHOTOIPAHHUKOB (TpU3Ma,
NUPaMKIa) C IPUMEHEHHEM (DOPMYJT; BHIYUCISATH COOTHOIICHUSI MEXKTY TUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMu I0JI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
pPUCYHKaX.

[TpumensTs reomeTpuueckue HakThl 715 PEHICHHS CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIAaranX HECKOJBKO Iar0B PEMICHUs, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOU (popMme.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEICTBA H  BJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAUTH HpUMEPBH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HHU, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh NOJNydEHHBIE 3HAHUS HA IPAKTUKE: aHAIW3UPOBATH pPEaJbHBIE
CUTyallUH W TPUMEHITh W3YyYEHHBIE IOHATHA B IPOLIECCE IIOMCKA PELICHHUS
MaTeMaTHYeCKu CQHOPMYIUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyallUW Ha fA3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpPEM, annapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKEHUEM N€OMETPUUECKUX BEJIMYHH.

11 KVIACC



OmnepupoBaTh MOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoOIIHe
WIAHIPUYECKON TOBEPXHOCTH; IMIIUHP; KOHHYECKask IOBEPXHOCTH, 00pa3yromne
KOHMYECKON MOBEPXHOCTH, KOHYC; chepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MONYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aiMHOE PacnoyiokeHue chephl U MIIOCKOCTH.

OmneprpoBaTh MOHITHIMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBAHHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00bEMBI W IUIOMIAAM  TIOBEPXHOCTEH  TeN  BpallleHUs,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OmneprpoBaTh NOHATHUSMU: MHOTOTPAHHUK, BIUCAHHBIN B chepy M OMMCAHHBIN
okoJi0 cepsl; chepa, BMcaHHAs B MHOTOTPAHHUK WUJTH TEJIO BPAIICHUS.

BbaucnsTh COOTHOIICHHUS MEXKIY IUIOMIAAsIMU TIOBEPXHOCTEH U 00BEMaMu
II0JO0HBIX TEI.

N300paxkath m3yuaembie (DUTYpBI OT PpYKH U C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnexkaTh, WHTEPHPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

OnepupoBatTh MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BbInONHATE  IEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1at0T.

[TpumeHsATH TpaBUIIO NapaIeIenuIea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMWHATHI BEKTOpAa, Yrojd MEXIy
BEKTOPAMHU, CKAJIIPHOE MIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U NMPOU3BEACHUE BEKTOpPA HA YUCIIO, YOI MEXIY
BEKTOpPAMH, CKaJsIipHOE IMPOU3BEIECHHUE, pPACKIaJIbIBaTh BEKTOP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPaBHEHUEM B IEKapTOBOW CUCTEME KOOPIUHAT.

[TpumeHaTh reomeTprueckue GakThl A PEIICHUSI CTEPEOMETPUYECKUX 3aad,
MPEIOJIaraoIIuX HECKOIBKO 1Iar0B PELICHUs, €CIIN YCIOBUS IPUMEHEHUS 3a1aHbl
B IBHOU (hopme.

Pemarp mpocteiiimne reoMeTpuyecKkue 3ajadud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.



Pemate 3amaum Ha [0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HAXO0XJEHUE F€OMETPUUYECKUX BEITMYMH M0 00pa3laM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/BI IIPU PELICHUU CTAaHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIprBoauTH IpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOJNy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM W IIPUMEHATH HW3Y4YCHHBIE MOHATHUS B IPOLECCE IIOUCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TIE€OMETPHUM, WCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY IPSIMBIMU U TUIOCKOCTSIMH httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 Et?[i?/?;fcli(;gﬁllic 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHSITHS CTEPEOMETPHU:
TOYKa, TpsIMasi, MJIO0CKOCTbh,
npocTpancTBo. [IpaBuna
M300paxKeHus Ha PUCYHKaX:
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

https://m.edso00.ru/14467518

[TonsTusa: nepecekaronecs
MIJIOCKOCTH, TIEPECEKArOITHUECS
MpsiMast ¥ TNIOCKOCTh

https://m.edsoo.ru/9f4eae31

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECEKAIOIIUECA
IpsaMas 1 IJI0CKOCTb

https://m.edsoo.ru/ae56ad45

3HaKOMCTBO C MHOTI'OI'paHHUKAaMH,
I/1306pa)KeHI/IC MHOT'OI'PAHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX
qepTeiKax

https://m.edsoo.ru/58a8729a

HauanbHble cBenieHHs 0 KyOe U
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHrst MHOTOTPAaHHHUKOB

https://m.edsoo.ru/c4373c37



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37

HavanbsHbie cBeieHus o0 Kyoe u

MIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.

CeucHus MHOTI'OIr'paHHUKOB

https://m.edsoo.ru/bbc413dc

ITousarre 06 aKCHOMaTUYECKOM
MTOCTPOCHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUN U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/9cfc3f4f

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CIIECTBHUS U3 HUX

https://m.edsoo.ru/da5bd46b

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

https://m.edsoo.ru/c2e97ba7

10

ITouaTtue 06 akCHOMaTHYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/lac7f137

11

Bzanmuoe PacCIioJIOKCHUE IIPSAMBIX B
IIPOCTPAaHCTBE: NEPECCKAIOIHECH,
IIapalyiICJIIbHbIC U CKPCIIUBAIOIIHNECCA

IIpsAMBIC

https://m.edsoo.ru/2afalf36

12

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:!
NapajuleJIbHbIE TIPSMBIC B
IIPOCTPAHCTBE; MAPAJUICIBHOCTD
TPEX MPSAMBIX

https://m.edso0.ru/1977a523



https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523

[TapamienpsHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/aa6f3833
[TapamenpHOCTE IPAMON U
MJIOCKOCTH

14 YIJIBL ¢ COHAMPABIICHHbIMI https://m.edsoo.ru/a78748f6
CTOPOHAMH
h%

15 FOTL MEXULY HPAMBIMH B https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
h%

16 FOTL MEAILY TIPAMBIMH B https://m.edsoo.ru/aa7a8f5c
MPOCTPAHCTBE
I1 i:

17 BPATIEALHOCTD IDIOCKOCTER https://m.eds00.ru/26631b26
MapajuIeNIbHbIC MIOCKOCTH
Croii

18 pouctpa ru[apameHBHHX https://m.edsoo.ru/34d5b9ec
IJI0CKOCTEM
[Ipocreiimre TpoCTpaHCTBEHHbBIE

19 (burypsl Ha TUIOCKOCTHU: TETpadp, https://m.edsoo.ru/e9badc7d
Ky0, mapasieenurme/

20 [TocTpoenue ceuenunii https://m.edso0.ru/653b13ch

21 [TocTpoenue ceuenumii https://m.edsoo.ru/72ece97d
KounTponbnas pabora no teme
HH

22 DHMBIC 1 IDIOGROCTH B https://m.edsoo.ru/f6438b9b
npoctpancte. [lapaniensHoOCTb
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNAPHOCTD MPSMOM U

23 IIJIOCKOCTH: NIEPIEHAUKYIIAPHBIE https://m.edsoo.ru/a714f338
MIPSIMBIE B IPOCTPAHCTBE
IT

24 DAMBIC TEPQIIICILHRIC 1 https://m.edsoo.ru/e44f4d53

NEpHNCHAUKYIIAPHBIC K IINIOCKOCTU



https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53

25

[IpsimMble napajienbHbIe U
NEePIEHUKYIISIPHBIE K INIOCKOCTH

https://m.edsoo.ru/25c8fdd8

26

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f28e19f5

27

[Ipu3Hak nepnesauKyIspHOCTH
PSIMOM U TUIOCKOCTH

https://m.edsoo.ru/32a7de6e

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://m.edsoo.ru/4ea85ec3

29

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://m.edsoo.ru/d9533342

30

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://m.edso0.ru/1556888b

31

[lepneHauKynsip U HAKJIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTostHue OT MPSMOM 10
MJI0CKOCTH

https://m.edsoo.ru/3bb9d2h9

32

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPsIMOU 110
IJI0CKOCTH

https://m.edsoo.ru/6fa81822

33

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH O IMIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ a0
IINIIOCKOCTH

https://m.edsoo.ru/c456dcf7?

34

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTosiHUE OT TOYKH J0 MJIOCKOCTH,
paccTosiHUE OT MPSMOM 10
IIJIOCKOCTH

https://m.edsoo.ru/5ad7c883



https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883

VYTIbl B IPOCTPAHCTBE: YTOJI MEXIY

35 . https://m.edsoo.ru/5527feed
IpsAMOU U IIJIOCKOCTBIO

36 JIBYrpatHblit yrox, THHEHHbII yron https://m.edsoo.ru/6ce6ff8c
JIBYTPAHHOTO yria

37 JIBYrpatHbLit yrox, THHEHHbII yron https://m.edsoo.ru/1e7c28bf
JIBYTPAHHOTO yria
[lepneHMKYISIPHOCTD INIOCKOCTEN:

38 MPU3HAK MEPIEHIUKYIIPHOCTH https://m.edso0.ru/7895d29
JIBYX TJIOCKOCTEM
[lepneHMKYISIPHOCTD IITIOCKOCTEN:

39 MPU3HAK MEePICHIUKYIIPHOCTH https://m.edsoo.ru/7271c12f
JBYX INTOCKOCTEN
[lepneHMKyYISIPHOCTD IIOCKOCTEN:

40 MIPU3HAK MEPIEHANKYIIPHOCTH https://m.edso0.ru/5b6673a4
JIBYX TJIIOCKOCTEM

41 Teopema o TpEX mepHeHANKYIApaX https://m.edsoo.ru/8de5a9c7

42 Teopema o TpEX mepHeHANKYIApAX https://m.edsoo.ru/cca2833d

43 Teopema o TpEX mepHeHANKYIIApax https://m.edsoo.ru/22caf7be
KonTponbHas paborta no temam

44 "HepHeHHH“KyMpHOCTB TPAMBIX H https://m.edsoo.ru/1b323f77
mockocTel" u "YTibl Mexay
MPSAMBIMU U TJIOCKOCTAMU"
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPAaHHUKA, BBIITYKJIbIE U https://m.edsoo.ru/f12f4edd

HEBBIITYKJIBIC MHOT'OT'PaHHUKH,
pa3BépTI<a MHOTI'OT'paHHUKa



https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
1 OCHOBAHUS IIPU3MBI; IIpsiMast U
HaKJIOHHAsI IPU3MbI; OOKOBas U
IIOJIHAs! IOBEPXHOCTH ITPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Tapamrenenunen, IpsIMOYTOJIbHBII
napajuleJIenuIe] ¥ ero CBOMcTBa

https://m.edsoo.ru/f58ac2de

48

[Mupamupga: N-yroapHasi mupaMuaa,
IpaHy ¥ OCHOBAaHWE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUJIBI; TIPABUIIBHAS U
yceu€HHas nmupaMmuaa

https://m.edso0.ru/36389a9b

49

[IpaBUsIbHBIE MHOTOTPAHHHUKHU:
MOHSATHE MPABUIILHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMUIa;
MpaBWJIbHASI TPEYTOJIbHAS MHUpaMuaa
Y TIPaBWIBHBINA TETpasp; Kyo

https://m.edsoo.ru/1ed67d9b

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp,
JOJICKadIp ¥ UKOCAdIP.

https://m.edsoo.ru/e3a23c2c

51

CummeTpus B TPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIaX,
napajuiesenuIeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/bd46185f

52

Brruncnenue 3nemMeHToB
MHOTOI'PaHHUKOB: pEOpa,
JMaroHaH, YIiIbl

https://m.edso0.ru/3c28c528



https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH NPSAMOK

53 MIPU3MBI, TUIOIIAIh OCHOBAHHI, 1 https.//m.edsoo.ru/abed7546
TeopemMa 0 OOKOBOH MOBEPXHOCTH
PSIMOM IPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHON
o4 MIAPAMHU/IbI, TEOPEMA O IIJIOMIATU 1 https://m.edsoo.ru/a229ch6f
OOKOBOM MOBEPXHOCTH YCEUEHHOM
nrupaMuabl
55 Kontposeras pabora o reme 1 https://m.edsoo.ru/e84d9cef
"MHOrorpaHHuKH"
56 [TonsTHE 00 00BEME 1 https://m.edsoo.ru/1ba674d8
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/e63cb619
58 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/3e45e6dd
60 O06bEM TMpamMuIBI 1 https://m.edso0.ru/39a416b6
61 O06BEM TTPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O06BEM TPU3MBI 1 https://m.edsoo.ru/a6alb56¢
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/6ffc8623
64 KOHTPOHLHM pabora no Teme 1 https://m.edso0.ru/1a826542
"O6bEMBI MHOTOTPAaHHUKOB"
[ToBTOpEHME, 0000IICHNE
65 CHCTEMATH3AIIA 3Hazn/n/1. 1 https://m.edso00.ru/63c1f766
[Toctpoenue ceueHuit B
MHOTOTpaHHUKE
66 HosTopenne, obobuienne 1 https://m.edsoo.ru/d219ddb9

CHCTeMaTHU3allus 3HaHUH.



https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9

Brluncnenue pacCTosHUN: MEXIY
JABYMS TOYKaMH, OT TOYKHU 10
MPAMOM, OT TOYKH JI0 IUIOCKOCTH,
MEKy CKPEIUBAOIUMHUCS
MPSIMBIMU

67

Wrorosas koHTpoJsibHas paboTa

https://m.edso0.ru/1129561e

68

[ToBTOpEnue, 06061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Brrunciienue yrioB: MEXIy
CKPEILMBAIOIUMHUCS PSIMBIMU,
MEXKy NPSMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMHA

https://m.edsoo.ru/b44e7673

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

Cdepa u map: neHTp, paamnyc,

1 JUaMeTp; TIIOMAb TOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
chepsl
B3anmuoe pacnonoxenue cepsl
M INIOCKOCTH, KacaTelbHas

2 1 https://m.edsoo.ru/8a7eb42e
IJIOCKOCTH K cepe; moman
chepsl
H3o00paxxenue cdepsl, iapa Ha

3 P (ep P 1 https://m.edsoo.ru/fle6a34a
mwiockoctu. CeueHus mapa
HunuHaprdeckas TOBEPXHOCTb,
oOpa3syrolue MINHIPUYECKOH

4 pasyro 1 P 1 https://m.edsoo.ru/2d2dfe52
MMOBEPXHOCTH, OCh
IUJTUHIPUIECKON MOBEPXHOCTH
HunuHap: ocHOBaHMS ¥ OOKOBas
MOBEPXHOCTh, 00pa3 as 1 OChb;

5 p Iz yrott . 1 https://m.edsoo.ru/fcf68351
IUIoIIa s OOKOBOM U ITOJIHON
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.
Ceuenus nUInHApPA (IIOCKOCTHIO,

6 H 7pa ( 1 https://m.edsoo.ru/666ebad5

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5

Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edso0.ru/f91757b4

Konyc: ocHOBaHue u BepvHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOH U MOJIHON MOBEPXHOCTHU

https://m.edsoo.ru/fc7babab

YceuéHHbIi KOHYC: 0Opasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
IIOBEPXHOCTH

https://m.edsoo.ru/a4bfccfd

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust kKoHyca (IJIOCKOCTBIO,
MapajieIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

https://m.edsoo.ru/26c49378

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/9cffd6f3

12

MHoOrorpaHHuK, OMMCaHHbIN
okoJ1o chepsl; chepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO
BpaIleHUS

https://m.edsoo.ru/52fe59c6

13

ITousarue 00 00péme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

https://m.edsoo.ru/49a2fc48

14

O0BEM MIMHIpa, KOHyca

https://m.edso0.ru/951324a7

15

O06BéM mapa u miaoma s chepbl

https://m.edso0.ru/3c663del

16

HO,[[O6HLI€ TCJIa B IPOCTPAHCTBC.
CooTHOIICHUS MCXKAY IIoIaasaMu

https://m.edsoo.ru/7a7c3f85



https://m.edsoo.ru/f91757b4
https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
https://m.edsoo.ru/9cffd6f3
https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85

MMOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17

KonTposnsHast paboTa mo Temam

"Tena Bparmenus" u "OO0beMbI

Ten"

https://m.edsoo.ru/17bb757¢e

18

BekTop Ha mII0CKOCTH U B
MPOCTPAHCTBE

https://m.edso0.ru/72669d66

19

CnoskeHue ¥ BeIUUTaHHUE BCKTOPOB

https://m.edsoo.ru/11blcc5e

20

YMHOXKEHHE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/ec1f9d28

21

Pasznoxenne BexTopa 1o Tpém
HCKOMILIaHAaPHBIM BEKTOPaM.
[IpaBuio napamnenenunena

https://m.edso0.ru/81213f3b

22

Pemenne 3agad, CBSI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
BEKTOpaMu

https://m.edsoo.ru/ca866867

23

KoopanHaTHO-BEKTOPHBI METOT
MIPU PEIICHUH TEOMETPUUECKHIX
3a1a4

https://m.edsoo.ru/1de2f88a

24

[IpsimoyromnpHas cucrema
KOOpJMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3axaun B
KOOpJIuHaTax

https://m.edsoo.ru/75b68f61

25

Yroa Mex1y BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE
BEKTOPOB

https://m.edsoo.ru/d5226d23

26

Brrunciaenue YIJIOB MCXKIY
MpsAMBIMHA U IIJIOCKOCTAMU

https://m.edsoo.ru/6b228fce



https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce

27

KonTtposnsHas paboTa 1o teme
"BeKTOophl U KOOpAUHATHI B
npocrpaHcTae”

https://m.edso0.ru/373492¢c3

28

[ToBTOpEHUE, 0000IICHNE U
cucTeMaTu3alus 3HaHUN.
OcHoBHBIE (HUTYPHI, PAKTHI,
TEOpeMBbI Kypca IUTaHUMETPUHN

https://m.edsoo.ru/339a84dd

29

[ToBTOpEeHue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
OcHoBHbI€ (HUTYpBI, PAKTHI,
TEOpPEMBI Kypca MJIaHUMETPUN

https://m.edsoo.ru/71d2d412

30

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHuHA. 3a1aun
IJTAHUMETPUU U METOJIbI UX
peleHus

https://m.edsoo.ru/1bc556df

31

[ToBTOpEeHue, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIbI X
pereHus

https://m.edsoo.ru/117a7f57

32

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca CTePEOMETPUHN

https://m.edsoo.ru/95e5e946

33

Hrorosas koHTposbHas paboTa

https://m.edsoo.ru/a66a7dc2

34

[ToBTOpEHue, 0600IeHNE U
cucTeMaTH3allHs 3HAHUI

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd
https://m.edsoo.ru/71d2d412
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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 B3aMHOE pacloyIoKEHUE MPSAMBIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPAHHBIN YTOJ1, TPaHU JIBYIPaHHOTO YrIia,
7.5 pebpo IBYrpaHHOTO yIJyia, JWHEWHBIH yroa JABYrpaHHOTO yrIjia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHUK, BBIMYKJIBIH U HEBBITYKJIbIHA
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOT'OI'paHHHUKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOT'OI'PDaHHUKOB (IMpamua, Ipu3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g K1accupuKauy  (BBINYKJIbIE W HEBBINYKIblE  MHOTOTPAHHHKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpsIMblE M HAKJIOHHBIE IPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOTOI'paHHHMKOB
210 OOBACHATH TNPUHLHUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,

HCIIO0JIB3Ys MCTOJ CIICOOB




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 aJiroOpuTMaM, MPUMCHAA H3BCCTHBIC AHAIMTHYCCKHUC 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 HaX0XkA€HNE FT€OMETPUUECKHUX BEJTMUHH 10 00pa3iam
WY QITOPUTMAaM, NPUMEHSSI U3BECTHBIE AHAIUTUYECKHE METObI 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 TOBEPXHOCTEH MHOTOIPaHHUKOB
(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

IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPHI

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, MPEANOoJaralluX HECKOJIbKO MIaroB PelIeHUs, €ClId YCIOBUS

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 IIpUpoOac U

JKHU3HH, pACIIO3HABATDh IIPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATH NOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallud W NPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
MIOMCKA peLIeHUs] MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIENIMPOBATh PEAJIbHBIE CUTYAllMH Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh

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, O0Opa3ylome 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 MOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHE 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
OmnepupoBaTh MOHITUSMHU: MHOTOTPAHHUK, BIHCAHHBIA 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 N3006pakats nzyyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
. 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 TEOMETPHUECKUX (PUTYpaX, 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 NOHATUEM: 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: JACKAPTOBBI KOOPAMHATBI B IMPOCTPAHCTBE,
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
MEeXAYy BEKTOPaMHM, CKaJspHOE MPOU3BEIEHHUE, PACKIaIbIBaTh 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 3aa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUH U
HaXO0XIACHUC Tr’COMETPUICCKHUX BEJINYHH I10 06pa3uaM HJIN aJITOpUTMaMm,
IIPpUMCHSA HU3BECTHBIC METObI npu  pCUICHUHA CTaHIapTHBIX

MaTeMaTHYCCKHUX 3ada4

6.21

[IpumensaTh npocTeiiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbI IPU PEIICHUH CTEPEOMETPHUECKUX

3a1a4

6.22

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

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh TONyYEHHBIE 3HAHMS Ha TPAKTUKE: AaHAITU3UPOBATH
peanibHble CUTYallMM U MPUMEHSITh HW3YYCHHBIE MOHITHS B Ipolecce
MOKWCKA PpeIICHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHONW MPOOIIEMBI,
MOJIEJIMPOBATh PEAIbHBIE CUTYALIMH Ha SI3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM T€OMETPUUECKUX OHATUN U
TeopeM, ammnapara ainreOpbl, perarh NpakTUYecKue 3aa4n, CBsI3aHHbIe

C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, MJIOCKOCTh, IPOCTPAHCTBO.
[lonsiTve 00 aKCMOMAaTHYECKOM IOCTPOEHMHM  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3anMHOe pacnosnoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeuuBaroiuecss npsimble. [lapamienbHOCTh TOpSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: MapAJUICNbHBIE MpsAMBIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX MIockocTtei. [lpocreiimme mpocTpaHCTBEHHbIE (QUIYypHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesIenuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IUIOCKOCTH: MEPIEHIUKYISpPHbIE NpSMbIEe B
MPOCTPAHCTBE, MpSMbIE MapajljielibHble M NEepHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpsIMOM M IUIOCKOCTH, TeopemMa O NpsSIMOit
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEMHBI yrojl JBYCPaHHOIO  yIJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSTHHE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT IPSMO JI0 TUIOCKOCTH, MPOEKIUs PUTyphl HA IIIOCKOCTh. [lepneHIuKynsapHOCTb
IJIOCKOCTEH: MpU3HAK MEPIIEHIUKYISIPHOCTU JIBYX ItockocTei. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'DAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'PaAHHHUKH, pasBépTKa MHOT'OI'PaHHHKA. HpI/ISMaZ N-yroabHas
IIpu3Ma, rpadd 1 OCHOBAHUA IIPU3MBI, IIPsAMAsA WU HAKIIOHHAA ITPHU3MBI, OoKOBas U
IHoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, l'IpSIMOYTOJ'ILHHﬁ
apajuiejieniean u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojabHas IUpaMula, I'paHu U
OCHOBAHUC MUpaMUbI, OOKOBas U MOJIHAs NMOBCPXHOCTDb NUPAMHU/ELL, IIpABUJIBHAA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI nNpu3aMbl "W NHAPAMUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: TMOHATUC MPABUJIIBHOTO MHOTOIpaHHUKA, IMPAaBUJIBHAA MpHU3MaA U

IpaBUJIbHad IMUpaMUua, IIpaBUJIbHAA TPEYroJibHas IMHUpaMuJa H HpaBPIJ'IBHBIfI




TeTpa’ap, KyO. IIpencraBneHwe O NpPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadIp,

nojexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUJIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpaMUJaX, MapajuiesieluIeiax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Bbruncnenue 31eMEeHTOB MHOTOTpaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomans
OOKOBOM TIOBEPXHOCTHM M IOJIHOM MOBEPXHOCTU MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3MblI. [1nomane OoxoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NHUpamMuIbl, TEOpeMa O IUIOLIAAu

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonobnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOIMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIl

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 0Opa3yrolIMe IMIMHIPUYECKON MOBEPXHOCTH,
OoCb IWJIMHApUYECKOW moBepxHocTH. UunmHap: ocHoBaHus u  OGoOKOBas

MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOMIA (b OOKOBOH U MMOJHON MOBEPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3yroOIIMEe KOHUYECKON TOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW oBepXHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yroIast
U OCh, IUIOMAJb OOKOBOWM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

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

6.3

Cdepa u map: nenrtp, paauyc, AMAMETP, IIIOLIAAb TOBEPXHOCTH chephl. Bzanmuoe

PACIIOJIOKCHHUEC C(bCpI)I " IINIOCKOCTH, KacaTCiIbHas ININIOCKOCTh K C(bepe, iomanab

chepsl

6.4

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

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUS W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONVCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAaA B MHOI'OI'paHHUK, HJIM TCJIO BPAIlllCHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBa 00bEMOB Ted. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO TMapajuiesienurena u ciaeactBus u3 He€. OObEM IMIMHApA,

KoHyca. O0BEM 11apa U Iomaab chepsl

6.7

Ilomo OHbIE TeEla B MMPOCTPAHCTBCE. CooTHomeHHs MCXKAY IUIomMaasasMunu

MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TN

6.8

CeueHns MUIIMHApAa (HapaJIJICJIBHO U HNCPICHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa

(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MPOXOAAIICC UCPE3 BCpH_II/IHY), CCUCHUSA 1Iapa




BGKTOp Ha IIJIOCKOCTU W B IIPOCTPAHCTBC. CnoxxeHyue W BBIYMTAHHC BCKTOPOB.

YMHOK€EHHE BEKTOpa Ha 4Mucio. Pa3noxeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM

09 BekropaMm. IlpaBuio mnapamienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpsimoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BekTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaxX. YTrojl Mexay BekTopamMu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MCXKAY IMPAMBIMU U IIJNIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU 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 o6pa3oBaHus

Brnagenune meTomamMu OKa3aTeNbCTB, ATOPUTMAMH DPEIICHUS 3aJ1ad;
yMeHue (HopMynHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyITUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUHU,; IIPOBOJUTH NOKA3aTCIBHBIC PACCYXXIACHHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IIpaBUIIBHOCTH
pacCyXJI€HUIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
IIOJAMHOXKECTBO, OICpalllui Had MHOXKCCTBAMH, YMCHHUEC HUCIIOJIbB30BaATh
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, MWK, rpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh |
OIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BaTh Tpadbl PU

PEIICHUH 3aJa4

VYmenune OIICpHUPOBATh IMOHATHAMU: HATYPAJIBbHOC 4YHUCIIO, LEJI0C YHCIIO,
CTCIICHb C LEJIbIM ITOKA3aTCJIEM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHDb
C palUOHAJIBbHBIM  IIOKa3aTcjiICM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
ITPOU3BOJIBHOT'O 4YHCJIA, OCTATOK IO MOAYIIO, PANMOHAJIBHOC YHCJIO,
HPppallMOHAJIbHOC YucCiJio, MHOXECTBaA HATypaJbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBLHBIX quceil; YMCHUC HCIIOJIBb30BATb
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3a1a4, 3HAKOMCTBO
C DpPAa3jiIMYHbIMU TMO3UOUOHHBIMH CHCTCMAaMHU CYHCIICHHUA, YMCHUC
BBITIOJIHATh BBIYMCIIEHUE 3HAUYCHUHN U npeo6pasoBaHH51 BLIpa)KeHI/Iﬁ (¢{¢]
CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATL NMOHATHAMMU: IMOCICAOBATCILHOCTD,




apupmeTHyecKas ~ Tporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OecKOHEYHO yObIBaroOIasi T'EOMETPUYECKass IPOTPECCHsl; yMECHUE
3aJaBaTh  IIOCIEAOBAaTEIbHOCTH, B TOM 4YHCIE€ C  IOMOILBIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4HuCIia, popMa 3alHucH KOMIUIEKCHBIX UYHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U ajireOpanyeckas); yMeTb
POM3BOJIUTH aAPUPMETUIECKUE ACUCTBUS C KOMIUICKCHBIMU YHCIIAMHU;
MPUBOJIUTh  NPUMEPbl  HMCHOJb30BAaHUS  KOMIUJIEKCHBIX  YHCE,
OTEepUpOBaTh TMOHATHUAMU: MaTpuua 2X2 u 3%3, omnpeenuTenb

MaTpHIIbl, FCOMETPUUECKHI CMBICIT OTIPEAETUTENS

YMeHue onepupoBaTh NOHATHUAMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMuuecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUS M HEPAaBEHCTBA, WX CHCTEMbl; YMEHHE OIEepUpOBaTh
MOHATHSMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMAa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTb
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YyMEHHME penlaTb YypaBHEHUS,
HEpPABEHCTBA U CHCTEMBl C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IIapaMETPOM; NPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsSl PEIICHUS] MAaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
NEPUOJUYHOCTh (PYHKIHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
(GyHKIMM Ha TPOMEXKYTKE, HEenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIUM, TepBas U BTOpas Mpou3BogHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3NMUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNIeNIEHHBI WHTErpall; YMEHHE HaxOIUTh acUMMOTOTHI Tpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEICHMUS,
YaCTHOTO U KOMIO3UIUHU (YHKIIMHA, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy yHKIIMHU; YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(YHKIMI; yMEHHE HCIOJIB30BaTh MPOU3BOJIHYIO JUIS HUCCIIEIOBAHHS
(GyHKIMHI, HAXOAUTH HAHOOJBIIINE U HAUMEHBIIINE 3HAYeHUS (PYHKINN;
CTpOUTh TpadUKH MHOTOUJIECHOB C HCIOJIb30BAaHWEM armapaTa
MAaTeMaTHYeCKOT0 aHAIN3a; MPUMEHSITh TPOU3BOAHYIO JIJISl HAXO0XKICHUS

HaWJIydqmero pelicHus B IMPUKIAAHBIX, B TOM YHUCJIC COLUAIBHO-




HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAaXOAUTh IJIOMAIH U 0OBEMBI
¢Gury ¢ nmomMoupI0 WHTErpaja; MPUBOJAUTH MPHUMEPbl MATEMATUIECKOTO

MO/ICTIMPOBAHUS C MOMOIIBIO AU PepeHIInanbHbIX YpaBHEHU I

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (yHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs (GYyHKUWHN, THHEHHAs QYHKIUSA, KBaApaTHIHAs
¢byHkuus, — panMoHanmbHas ~— (QYHKOUS,  CTENEHHas  (yHKOuS,
TpUTOHOMETpHUYeCKHe (yHKIHMH, OOpaTHBIE TPUTOHOMETPUIECKUE
GbyHKIMU, TMOKa3zaTeNnbHas W JiorapupmMudeckas (QYHKIUH, yMEHHE
CTpOUTh TpadUKHU U3YyYEHHBIX (PYHKIMH, BBIIOJHATH NMPEoOpa3oBaHUs
rpadukoB GYHKINHA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
Y 3aBUCHUMOCTEH, MPHU PELIEHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3aJlad U3 pealbHOM >KM3HU; BBIpaXarb (popMmysiaMH 3aBHCHUMOCTHU
MeXAy BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadUKu PyHKIUN JUIs
pelleHns ypaBHEHH, HEpaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300paxxarthb
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 3a/layM Pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, JOJIM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 3aJaud, UCCJIENI0OBATh MOJIYUYEHHOE PEIICHHE U
OIICHUBATh MPABAONOI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
peayibHbIE CUTYallud Ha SI3bIKE MATEMAaTHUKH;, COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajauyH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENU C KCIOJIb30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omnepupoBaTh IMOHATUSAMH: cpelHee apudmMeTHyeckoe,
MenuaHa, HauOoJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HaOOpa; yMEHUE MW3BIIEKATh,
UHTEpHpeTHpOBaTh MH(POPMAIMIO, MPEJCTABICHHYI0 B Ta0IuIax, Ha
auarpammax, rpagukax, OTpakarollylo CBOMCTBA peabHBIX MTPOLIECCOB
U SBJECHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
JyarpamM; MCCIEA0BAaTh CTaTUCTHUYECKWE JaHHbBIE, B TOM 4YHCIE C
MpUMEHEHHEM TIpapuyecKuX METOJOB U 3JIEKTPOHHBIX CPENCTB;
rpaUuecKd HCCIIE0BAaTh COBMECTHbIE HAOMIONEHHS C MOMOIIBIO

AuarpaMm pacCCruBaHUA U JIMHEHHOM perpeccun




YMeHue onepupoBaTh MNOHATHAMU: CIIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIIyYaHOTO COOBITHSA; YMEHHE BBIUUCIISATH
BEPOATHOCTh C MCIOJb30BAHUEM TpapUUECKUX METOJIOB; MPUMEHSATH
(GopMyIBI CIOXKEHHS M YMHOKEHHSI BEPOSTHOCTEH, (popMyny MOTHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTBl U
(GopMynbl; OIIEHWBATh BEPOSTHOCTH PEAITBHBIX COOBITHI; yMEHHE
OIIEPUPOBATh MOHATHAMM: Cly4dalHas BEJIMYMHA, paCIPEACIICHHUE
BEPOSATHOCTEN, MATEMATUYECKOE OKUIAHUE, TUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUM paclpeaeieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnid; yMEHUE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a/1a4; 3HaKOMCTBO € MOHATUAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
MPUBOJIUTh TPHUMEpPHl MPOSIBICHHUS] 3aKOHa OOJIBIIUX 4YHCENl B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEepHUpPOBAThH
MOHATHSAMM: COYETAHUE, NEPECTAHOBKA, YWCIO COYETAHHWM, YHCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ul peleHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue onepupoBaTh NOHSTHUAMU: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JNBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpsMBbIE,
napauieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yro
MEXy MPSAMBIMH, YrOJl MEXIY NPSIMOU U IJIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSMH;, YMEHHE HCIIOIb30BaTh
OpyU pelIeHUH 3a/1a4 H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENIN C TMOMOIIbI0 T€OMETPUUYECKUX MOHATUU H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a/]a4n
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YMeHue onepupoBaTh HOHATHAMM: IO QUTYpPbI, 00BEM (QUTYpBHI,
MHOTOT'paHHMK, IPAaBUIIbHBIM MHOTOTpPaHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapamjenenunes, npusMa, nupamuia, (Gurypa m NOBEpXHOCTb
BpallleH!s], HWIMHIP, KOHYC, 1map, cdepa, miomans chepsl, MmIoaib

MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYCa, LMIMHIpA, 00BEM KyOa,




MPSIMOYT'OJIBHOTO MapaJUICNICIINIIEa, TMPaMUbl, IIPU3MBI, LUIMHIPA,
KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS KOHYCa U LUWIMHAPA,
NapajuleJIbHbIE OCH MJIM OCHOBAHHUIO, CEYECHME I11apa, IUIOCKOCTD,
Kacaromascs cdepsl, HMWIMHIPA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpalCHUs, UX CEYECHHUS, B TOM YHUCIE C IIOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHME IPHUMEHATh CBOWCTBA I'€OMETPUUYECKUX QUryYp,
CaMOCTOSATENIEHO (DOPMYITHPOBATH OTPENEICHUs] H3ydaeMbIx (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM OINpPOBEpPraTb MX; YMEHHE IPOBOIUTH
Kjaccupukanuoo ¢GUryp 10O pa3iMyHbIM IpU3HAKaM, BBIMOJHATh

HCO6XOILI/IMBI€ AOMOJIHUTCIIBHBIC ITIOCTPOCHUSA

11

VYMmenne OIICpHUPOBATH TMOHATHUAMU: IOBWIXKCHUC B IIPOCTPAHCTBE,
MapajuIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMS, MOAOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (PUTYpHI, B TOM YHCII€ B MIPHUPO/IE,
HCKYCCTBE, apXUTEKType; UCII0Ib30BaTh T'€OMETPUUECKUE OTHOIICHHS
MpU PeLIeHUH 3aJay; HaXOIUTh €OMETPUYECKHUE BEIUYUHBI (IJIMHA,
yroj, IJIomaas, 00bEM) MpHU pPEHIEHWH 3a7ad W3 JPYruxX ydeOHBIX
MIPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCISITh T€OMETPUUECKUE
BEJIMYMHBI (JJTMHA, yroJ, TUIOMIaab, 00BEM, TIONIAAh MOBEPXHOCTH),
UCIOJIB3YSI U3y4eHHbIe (OPMYJbl U METObI, B TOM YHUCIE: IUIOIIA/b
MOBEPXHOCTHU MUPAMHU/IBL, IPU3MBI, KOHYCA, IIMIIMHAPA, TUIOMAIb chepbl;
00BbEM Ky0a, IPSIMOYTOJIBHOTO MapaijieNienuiea, TupaMuIpbl, PU3MBbI,
WIMHApA, KOHyca, IIapa; yMEHHWE HaXOJWUTh OTHOILIEHHE O0bEMOB

1o I00HBIX PuUryp

12

YMeHue  OmepupoBaTh HOHSATHAMHU:  OPSMOYTOJIbHAs — CHCTEMa
KOODPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, NMPOM3BEICHHE BEKTOPa HA YMCIIO, PA3JI0KEHHUE BEKTOpaA I10
0asucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOi
MEXKIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ| /Ul PELICHUS TeOMETPUYECKHX 3ahad U 3aj1ad

JPYruX y4eOHBIX MPEIMETOB

13

YmMmenue BLI6I/IpaTB MOAXOASAIIMHA METOH IJIsI pelICHUA 3aJda4u;
INOHUMAHUC 3HAYUMOCTU MATCMATUKU B HU3YYCHUH IMPUPOJHBIX U

OGH.ICCTBGHHLIX nponeccoB M HBHCHHﬁ; YMCHHUEC pPacCllO3HABATh




MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOM

MAaTeMaTU4EeCKOU HAyKH




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonanenapie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajlbHOM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbpiM TokazarerneMm. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNeM.
. CBolicTBa CTEIEHU
L5 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
JlefictBuTenbHbIe uuciaa. ApU(PMETHYECKHE OINepalud C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYIJICHUS, TPUKUIKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTorapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI




OyHKIMH U TpapUKH

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

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHHMH QyHKiuu. Hymm ¢yHKOmm.
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. AcumnTorel rpadukoB QyHkuuid. CoiicTBa (yHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CI0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHainsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKCcTpeMyMbl. HaxosxieHne HanbobIero U HaMMEHBIIIET0 3HauYeHUs (QYHKITUN Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — 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 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






