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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 OOydYEHHS TCOMETPHHM B HANPABICHUU JTHUYHOCTHOTO
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 UACAIHHOT0, XapaKTepe OTPAKCHUS
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€ KA4eCTB MBIIUICHUS, HEOOXOAMMBIX /I aJanTallud B COBPEMEHHOM
0O11IeCTBE.

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

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 COIMaIbHOTO ObITHS, (opma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



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

Lens ocBoeHus mnporpammbl ydyeOHoOro kypca «l'eomerpus» Ha 06a3z3oBOM
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  o0pa3oBaHUs 10
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 OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zoMm, 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 HEOOXOJMMOCTh 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 (GopMUpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK 4YacTH 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 OKPYIKAIOLIET0 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 MOHATHSIMH 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
IPAKTUYECKUM COJIEPKAHUEM;

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



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
YMEHHUE PacllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHATUNA, 0OBEKTOB 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
amnmapar IS penieHus 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, W OMNpeNeNEHHBIM 00pa30oM OpraHuW3OBaHHas paboTa HajJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METONY OOy4deHUs, 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 O0pa30B W 3aJad 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 coaepkaTeNbHble JTUHUU 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 CPEIHETO 0011ero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENbHO, 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 orBoautca 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 MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IJIOCKOCTD,
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
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA MapaJlIeIbHbIX
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 MEPIEHANKYJISIPHOCTH MPSAMOW U IIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE
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, MIPSIMO YT OJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IPU3Ma U
MpaBWIbHAs THpPaMUIa; NpPaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICICIUNENAX, IPABUIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI pu3Msl. [nomans
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
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX 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, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh U
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, AUAMETpP; IJIOMIAIb MMOBEPXHOCTH chephl.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruu Ten BpaleHuss 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS 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.

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

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

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

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 TMpaBUi JACUCTBUUA C BeKTopamu. IIpsmMoyrosibHas 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 IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOrO WI€HAa POCCUHCKOTO OOIINEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

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 JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHHI; BOCIIP UUMUYHBOCTHIO
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 NMUTaHHE, COATTAHCHUPOBAHHBIA PEKUM 3aHATHUH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSATEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



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

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSHHUE MPUPOJHON U COLMATIBHOU
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 M 3HAYMMOCTH JJI1 Pa3BUTUSA I[IMBWJIM3AIIUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOTPaMMbI Y4eOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 oobyuarowuxcsa (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKUX
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  CYXIACHUS:
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 U IIPOTHBOPEYHIA;



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 MCCIEI0BATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

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

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBENEHHOTO HAOIIOACHUS, MCCIEIOBAaHMs, 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 Ae(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX /I 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, IPEJACTABIATH €€ B pa3Iu4HbIX (opMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
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 00CYXIEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK1aeMOU TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme hopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHJIUBUAYaTIbHOM
paboThl MpU peuieHuM Y4eOHBbIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NeSTENbHOCTH, IUIAaHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYNMOBBIX (hopMax paboThl (00CYKIeHuUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C JPYTUMHU UJI€HAMH KOMAH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT 1O KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBUSI.

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 BO3MOXHOCTEH,
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 CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ynbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

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

OIICHWBATh COOTBETCTBUE pe3yjbTaTa IEIW € YCIOBUSM, OOBSCHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[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 TMOHSTHUSMH: ABYTPAHHBIM YIroJl, TpaHU JBYIPAaHHOTO YIIIa,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIHLHBI MHOTOTPAHHUK.

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

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE€ U HAKIIOHHBIE MIPU3MBI, MapajuieIeIUIeabl).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
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 JO MpsMOM, OT TOYKH [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  BBIYUCICHUE YIVIOB  MEXIY
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 MOAOOHBIX MHOTOTPAHHUKOB.



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

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekax 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 [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallud W TPUMEHSTh HM3YyUYCHHbIE TOHATHS B MPOIECCE IMOUCKA pelIeHUs
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, CBS3aHHBIE C HAXOXKIEHUEM I€OMETPUUECKUX BEJIMYHUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas 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, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CJIOS;
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, BMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHS.

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; CTPOUTH CEUCHUS TEJ BpallleHUsI.



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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEUCTBUSL CIOXKEHUS BEKTOPOB, BBIYUTAHUS 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, PAaBEHCTBO 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 reoMeTpUYECKHE 3a1aud 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 MAaTEMATUUECKUX 3a1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKHX 3a1ay.

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

[IprMeHATh TMONYyYEHHBIE 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUICCKUX TIOHIATHI M TE€OpeM, anmapara aire0psl; penarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LH(ppPOBbIE)
) MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
1 BBenenue B ctepeomMeTpuio 10 bubmuoreka L{OK https://m.edsoo.ru/
IT .
2 DAMPBIC H TIIOCKOCTI B TPOCTPAHCIBE. 12 BuGanorexa LIOK https:/m.edsoo.ru/
HapaJ'IJ'ICHI)HOCTI) IMPAMBIX U MIIOCKOCTCU
I1
3 epHeHHHIfyHﬂpHOCTB HPAMBIX 1 12 bubmuoreka L{OK https://m.edsoo.ru/
TUTOCKOCTEH
4 VYribl MeXIY OIPSIMBIMU U TJIOCKOCTSIMU 10 bubmuoreka L{OK https://m.edsoo.ru/
5 MHororpaHHUKH 11 bubmuoreka L{OK https://m.edsoo.ru/
6 OO6BEMBI MHOTOTPAaHHUKOB 9 bubnuoteka [{OK https://m.edsoo.ru/
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 bubnuoteka [{OK https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KVIACC

Nont/ HanmeHoBaHue pa3iesioB H TeM Koanvecrso yacos DaeKTpoHHbIE (HH(POBLIE)
° /i
NpPOrpaMMbl Bcero oOpa3oBaTebHbIE pecypchbl

Tena Bpamenus 12 bubmmoreka LHOK https://m.edsoo.ru/
OOBEMEBI TET 5 bu6mmoreka IIOK https://m.edsoo.ru/
B

3 CHTOPEI 1 KOOPAMHATEL B 10 bubmuoreka I{OK https://m.edsoo.ru/
POCTPAHCTBE
II

4 OBTOpCHHE, 0000MIeHHE, 7 Bu6miorexa [IOK https://m.edsoo.ru/
cucreMaTui3anuda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHbIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMast, MI0CKOCTh, IMPOCTPAHCTBO.

bu6mmoreka [IOK
1 [IpaBuna n3o0pakeHus: Ha pUCYHKaX: 1
. https://m.edsoo.ru/
1300paKeHus! TNIOCKOCTEN, TapasieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
9 [Tonatus: nepecekaromumecs MIOCKOCTH, 1 bubnuoreka [IOK
MepeCEeKarIIMecs Npsmasi ¥ INI0CKOCTh https://m.edsoo.ru/
3 [Tonatus: nepecekaromumecs MmIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/
3HaKOMCTBO C MHOTOI'PaHHUKAMHU,
bu6moreka [IOK
4 n300pakeHue MHOTOTPaHHHUKOB Ha 1
https://m.edsoo.ru/
PHUCYHKAX, Ha MMPOEKIIMOHHBIX YePTEeKaAX
HavanbHble cBeieHust o Kyoe U mupamue,
N bu6mmoreka [IOK
5 ux pa3BEPTKU U Mozenu. CeueHus 1
https://m.edsoo.ru/
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,
R bubmuoreka [JOK
6 uX pa3BEpPTKU U Mozenu. CeueHus 1
https://m.edsoo.ru/
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U 1

CICACTBUA U3 HUX

https://m.edsoo.ru/
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[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubnuoreka [IOK
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/
CJICACTBUA U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
bu6mmoreka [{OK
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/
CJICACTBUA U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
bu6moteka [IOK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/
CJICACTBUA U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
bu6moreka [IOK
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS,
https://m.edsoo.ru/
TapajuieTbHbIE U CKPEIIHBAIOIIAECS MPSMbIE
[TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B
12 MPOCTPAHCTBE: MapaJIJIEIbHBIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://m.edsoo.ru/
MIPSIMBIX
[TapanneabHOCTHh NPSIMBIX U TJIOCKOCTEN B
. bu6moreka [IOK
13 npocTpanctse: [lapamnenbHOCTh MPAMON U
https://m.edsoo.ru/
TIJIOCKOCTH
bu6moreka [IOK
14 VYTIBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH
https://m.edsoo.ru/
bubmuoreka [JOK
15 Yroa Mex 1y IpsIMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/
bubmuoreka [JOK
16 Yroa Mexay IpsMbIMU B IPOCTPaHCTBE
https://m.edsoo.ru/
17 [TapannenbHOCTh MIIOCKOCTEN: bubnuoreka [IOK

apaJlsICJIbHBIC IIJIOCKOCTU

https://m.edsoo.ru/
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bubnuoreka [IOK

18 CBoiicTBa napajienbHbIX TUIOCKOCTEH
https://m.edsoo.ru/
[Ipocreiimue MpoCcTpaHCTBEHHBIE (PUTYPHI
19 H'f TIJIOCKOCTH: IT)eT :311 KyO pre Bubmuorexa LIOK
 TETPAIP, 150, https://m.edsoo.ru/
napajuieJenume;y
. bubnuotexa [JOK
20 [Toctpoenue ceuenuit 1
https://m.edsoo.ru/
b K
21 [TocTpoenue ceuenuit nomHoreia LO
https://m.edsoo.ru/
KounTponbnas pabora no teme "[Ipsimbie u
bu6moreka [IOK
22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
. https://m.edsoo.ru/
[TapannensHOCTh PSAMBIX U TIJIOCKOCTEH
TlepneH UK YIIPHOCTEL OPSIMOU U
23 HJ'I(I))CKOCTI/I'}II'Ie pneH WK JP;H HBIE TIPSIMBIC B bubamorera LHOK
- ICPHCHIMKY AP P https://m.edsoo.ru/
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubnuoreka [JOK
MEPIEHANKYISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/
o5 [Ipsimble napasuienbHbIE U bubnuoreka [JOK
MEePIEHANKYIISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/
26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/
97 [Ipu3Hak nepneHauKyIIpHOCTH MPSMOM U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/
08 Teopema o npsaMoit mepreHANKYISIPHON bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/
29 Teopema o npsAMON NepHEeHAUKYISIPHON bubnuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/
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Teopema 0 IpsIMOM IEPIIEHUKYIIAPHON

bubmuoreka [IOK

30
IIJIOCKOCTH https://m.edsoo.ru/
[TeprieHIUKYIISAp M HAKIOHHBIC: PACCTOSTHUE
bu6mmoreka [{OK
31 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/
MPSIMOM IO TIOCKOCTH
[TeprieHIUKYIISAp M HAKIOHHBIC: PACCTOSTHUE
bu6mmoreka [{OK
32 OT TOYKH JIO MJIOCKOCTH, PACCTOSIHUE OT
. https://m.edsoo.ru/
MIPSIMOM IO TIOCKOCTH
[TepieHIUKYIISAP ¥ HAKIIOHHBIC: PACCTOSTHUE
bu6mmoreka [{OK
33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
. https://m.edsoo.ru/
MIPSIMOM JI0 TIOCKOCTH
[TeprieHIUKYIISAp M HAKIIOHHBIC: PACCTOSTHUE
P YD p Bu6iuorexa [IOK
34 OT TOYKH JIO IIOCKOCTH, PACCTOSTHHAE OT
. https://m.edsoo.ru/
MPSIMOM JI0 TJIIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOi bubnuoreka [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/
37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJI bubnuoreka [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/
[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:
38 MPU3HAK NEPIEHANKYIIPHOCTH JIB bubmmorexa [JOK
p “p FHKYIEP ABYX https://m.edsoo.ru/
TJI0CKOCTEM
[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:
bubmuoreka [JOK
39 MPU3HAK MEePIEHIUKYISIPHOCTU IBYX

IJIOCKOCTEN

https://m.edsoo.ru/
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[lepneHUKYIAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEePHIEHANKYISIPHOCTH ABYX Bubmnotexa LIOK
. https.//m.edsoo.ru/
IJI0CKOCTEN
41 Teopema o TpEX nmepneHAUKYISIpax Bubnrorexa LIOK
https://m.edsoo.ru/
42 Teopema o TpEX mepHeHANKYIIpAX Bubmnorexa LIOK
https://m.edsoo.ru/
43 Teopema o TpEx mepreHIUKYISIpax Bubnmorexa [IOK
https://m.edsoo.ru/
KonTposbHas pabota no temam
44 "[leprieHIMKYASIPHOCTD IPSIMBIX U bubnuoreka [JOK
MJI0CKOCTEN" U "YTIIBI MEX Ty IPSMBIMU U https://m.edsoo.ru/
IJIOCKOCTSAMHA"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOTPAHHHUKA, BBITYKIIbIE 1 bubnuorexa [JOK
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA https://m.edsoo.ru/
MHOTOTpaHHUKa
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS bubnuoreka [JOK
MPU3MBI; OOKOBAs U MOJTHAS TIOBEPXHOCTh https://m.edsoo.ru/
MIPU3MBI
47 [Tapannenenunen, OpsIMOYTOJIbHBII bubnuoreka [JOK
napajuiesienuIe U ero CBOMCTBa https://m.edsoo.ru/
[Mupamupa: N-yronbpHas mupamMuaa, TpaHu U
48 OCHOBaHHUE TUPAMUIbI; OOKOBAs U TOJIHAS bubnuoreka [JOK
[IOBEPXHOCTh MUPAMUJIBL; TIPABUIIbHAS U https://m.edsoo.ru/
yCeu€HHasi mupamMuaa
49 [IpaBUsIbHBIE MHOTOTPAHHUKU: TTOHSATHE bubnmoreka [JOK

MpaBHUJIIbHOTO MHOTOI'PAHHHUKA; ITPpABUJIbHAA

https://m.edsoo.ru/
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npuU3Ma U IpaBUIIbHAS TUPaAMUJIA;
MpaBUIIbHAS TPEYTOJIbHAS MUPaMUIA U
IIpaBUJIbHBIN TETpa’Ip; KyO

[IpencraBnenue o NpaBUILHBIX

50 MHOTOTpaHHUKAX: OKTAdP, JOJICKAIP U bubamorexa LHOK
P ' P> P https://m.edsoo.ru/
HKOCAdIP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEILHO TOYKH, MIPSMOH, TIIOCKOCTH.
bu6moteka [IOK
o1 DneMeHTbl CAMMETPUU B TUpaMuUax,
https://m.edsoo.ru/
napajuieJienumeax, MpaBUIIbHBIX
MHOTOTpaHHUKAX
59 BrrunciieHue 31€MEHTOB MHOTOTPAaHHUKOB: bubnuotexa [JOK
pEOpa, TuaroHaiu, yribl https://m.edsoo.ru/
[Tmomaabs 60KOBOY MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, IIONIAb bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/
MMOBEPXHOCTHU MPSIMON IPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIIHON MUPAMUJIBI, bubnuoreka [JOK
TeopeMa O IJIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/
yCceu€HHOM Mupamuabl
55 KounTtponsHas pabora no teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/
. bubmuoreka [JOK
56 [Tonsatue 06 00BEME 1
https://m.edsoo.ru/
. bubnuoreka [JOK
57 O0BEM TUpaMuIBI 1
https://m.edsoo.ru/
. bubnmoreka [JOK
58 O0BEM TUpaMuIbI 1

https://m.edsoo.ru/
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bubnuoreka [IOK

59 O0Bé 1
PEM TTHPaMHIH! https://m.edsoo.ru/
. bubnuoteka [JOK
60 00 1
POM TIHPpAMIIb! https.//m.edsoo.ru/
61 OO0BEM TPU3MBI 1 bubmiorexa HOK
https.//m.edsoo.ru/
62 OO0BEM TTPU3MBI 1 bubmiorexa HOK
https://m.edsoo.ru/
63 OO0BEM TTPU3MBI 1 bubmorera [JOK
https://m.edsoo.ru/
64 KonTponbnas pabota no teme "OO0bEMBI 1 bubnuoreka [IOK
MHOTOI'PaHHUKOB" https://m.edsoo.ru/
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
. . bubnuotexa [JOK
65 3HaHu#. [locTtpoeHune ceuennii B 1
https://m.edsoo.ru/
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beruucienue paccTosIHM: MEXK Y
66 BYMsI TOUKAMH, OT TOUKH 10 IPSAMOI, OT 1 bubnmorexa [IOK
HBYM ’ A0 TP ’ https://m.edsoo.ru/
TOYKH JIO IJIOCKOCTH, MEKTY
CKPCIIHUBAOIIUMHUCS TTPSIMBIMHU
67 Hroropas koHTpoJIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/
[ToBTOpEHue, 0000IIEHNE CUCTEMATH3AIHS
3HaHWH. BeInciieHne yriioB: Mexy
68 CKPEIIUBAIOIIUMHUCS IIPSIMBIMH, MEXK 1 bubmnorexa [IOK
p Hlv B p ’ Y https://m.edsoo.ru/
MPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YTJI0B MEXKY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe N poBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTesbHbIEe pecypchl

1 Cdepa u map: meHTp, paanyc, IHamerp; 1 bubnuorexa [JOK
IJIOLIA/1b IOBEPXHOCTHU chephl https://m.edsoo.ru/
B3aumHoe pacnonoxenue chepsl u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHasl INIOCKOCTD K 1
https://m.edsoo.ru/
cdepe; momaas cheps

3 N3o006paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnuoreka [JOK
Ceuenns mapa https://m.edsoo.ru/
[unaapudeckas MOBEPXHOCTD,

4 00pa3yronue MHINHIPUIECKON 1 bubnuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edsoo.ru/
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 IOBEPXHOCTH, 00pa3yoas U OCh; IIOM[AIb 1 bubmmorexa LOK

P . ’ pu yio ’ https://m.edsoo.ru/
OOKOBOH U MOJIHON MOBEPXHOCTH
N3o00paxkenne nuiaInHApa Ha MIIOCKOCTH.

6 Pa3pépTka nmnunapa. CeyeHus MUIMHIpA 1 bubnuoreka [JOK
(TIO0CKOCTHIO, TApATLICIBHON UITH https://m.edsoo.ru/
MEePIEeHIUKYIAPHOM OCH IIINHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
N P pasyro bubmuoreka [JOK
7 KOHUYECKOM MOBEPXHOCTH, OCh U BEPILINHA 1
. https://m.edsoo.ru/
KOHUYECKOM MOBEPXHOCTHU
Konyc: ocHOBaHmMe 1 BepIlIvHA,
g P . bubmuoreka [JOK
8 oOpa3ymolas 1 0Ch; IIoNaas> OOKOBOM 1 1

MOJHOM MMOBEPXHOCTU

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

YcedéHHbIN KOHYC: 00pa3yrolue 1 BBICOTA,

bubmuoreka [IOK

9
OCHOBaHHMA U OOKOBas MOBEPXHOCTh https://m.edsoo.ru/
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3Béprka konyca. CeueHus: KoHyca bubnuorexa [JOK
(TI0CKOCTHIO, MapaAJIJICIbHOW OCHOBAHUIO, U https://m.edsoo.ru/
IIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIIHHY)

11 Kombunarus Ten BpamieHus u bubnuotexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/
MHororpaHHHK, OITMCaHHBIN OKOJIO chepbl;

12 cdepa, BUcaHHAsi B MHOTOTPAHHUK UJTU B bubmmorexa [TOK

pa, P https://m.edsoo.ru/
TEJIO BPAIICHUS

13 [Tonsatue 06 06pEme. OCHOBHBIE CBOMCTBA bubnuorexa [JOK
00BEMOB TeN https://m.edsoo.ru/

bu6mmoreka [IOK

14 OO0BEéM LMIMHIpPA, KOHYCa

i P 4 https://m.edsoo.ru/
bu6mmoreka [IOK

15 O6bEM 1mapa u miIomaas chepsl

P waze chep https://m.edsoo.ru/
[TogoGHbIe Tesa B IPOCTPAHCTBE.
bu6mmoreka [JOK
16 CoOTHOIICHHS] MEXKTY TTOIIAIMHU
5 B https://m.edsoo.ru/
MOBEPXHOCTEN, 00bEMaMHU MTOJOOHBIX TE

17 KonTtponbHas padota o temam "Tema bubnuoreka [JOK
BpamieHus" u "O0bembl Ten" https://m.edsoo.ru/

bubmuoreka [JOK

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/
bu6mmoreka [JOK

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

https://m.edsoo.ru/
bubnmoreka [JOK

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1

https://m.edsoo.ru/
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Pasnosxenue BexkTopa 1o TpéM

bubnuoreka [IOK
21 HEKOMIUIAHApHBIM BeKTopaM. IIpaBuio
https://m.edsoo.ru/
napajuiesenumea
29 Pemenue 3anau, CBs3aHHBIX C IPUMEHEHUEM bubnuotexa [JOK
MpaBuJI ACUCTBHI C BEKTOPAMH https://m.edsoo.ru/
[IpssmoyropHas cucTeMa KOOPAUHAT B
23 HIE)OCTPZI;{CTBC. KoopnuHatsr BiKTOpa. Bubmuorexa LIOK
. https://m.edsoo.ru/
[IpocTeiimme 3a7aun B KOOpANHATAX
24 VYron mexay BekTopamu. CKaasipHOE bubnuotexa [JOK
MIPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/
o5 Brrunciienue yrioB Mexay NpsMbIMU U bubnuotexa [JOK
IIJIOCKOCTSIMH https://m.edsoo.ru/
26 KoopnHaTHO-BEKTOPHBIM METOI ITPU bubnuorexa [JOK
pPELICHUHU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/
97 KonTtponbHas padoTa o teme "BekTopbl 1 bubnuoreka [JOK
KOOpJIMHATHI B MPOCTpPaHCTBE" https://m.edsoo.ru/
[ToBTOpEeHuEe, 0600IICHNE 1
28 cucteMaTu3auus 3HaHuil. OCHOBHBIE bubnuoreka [[OK
¢durypsl, GhakTel, TEOPEMBI Kypca https://m.edsoo.ru/
IJIAHUMETPUU
[ToBTOpEHUE, 0000IICHNE 1
29 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/
IJIAHUMETPUU
[ToBTOpEHME, 0606meH1:Ie u Bu6miorexa LOK
30 cUCTEMAaTHU3alKA 3HaHUH. 3a1aun

TIaHUMETPUH U METOJbI UX PCILICHUA

https://m.edsoo.ru/
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[ToBTOpEHue, 0600ImIeHNE U

N bu6mmoreka [{OK
31 cUCTeMaTH3aIlus 3HaHUH. 3a1a4n 1
https://m.edsoo.ru/
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUE, 0000MIICHNE U
32 cucreMmarusanus 3HaHuii. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/
CTepEOMETPUH
33 HroroBast KOHTpOJBbHAS padoTa 1 bubmmorexa LOK
https://m.edsoo.ru/
34 [ToBTOpEeHuE, 0600IICHNE 1 1 bu6moreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oouiectBo «M3narensctBo «IIpocBemmenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6muoreka [IOK https://m.edsoo.ru/
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